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PART I. 


Organic Chemistry. 


Preparation of A*y-Butadiene and its Homologues. Bapiscus 
Anitin- & Sopa-Faprik (D.R.-P. 252499).—When hydrogenated 
hydrocarbons of the benzene series containing at least one double 
bond are heated at high temperatures at the ordinary or (preferably) 
reduced pressures with an indifferent gas (such as nitrogen), they 
yield derivatives of butadiene. Isoprene is thus obtained from the 
lower-boiling fractions furnished by the decomposition of 1-methyl-A!- 
cyclohexene} or of 1-methyleyclohexan-2-0l, whilst cyclohexene yields 
A*Y butadiene (erythrene), and 1-methyl-A*-cyclopentene furnishes 
piperylene, CH,-CH:CH-CH-CH,. F, M. G. M. 


Preparation of Isoprene. Bapiscae Anrin- & Sopa-Fasrik 
(D.R.-P. 251216).— When as-dimethylallene (b. p. 39—41°) is dropped 
on to strongly heated aluminium oxide, preferably under a pressure of 
about 20—30 mm., it is converted into pure isoprene ; the alumin- 
ium oxide can be replaced by other catalytic agents, and the formation 
of higher polymerides must be avoided. F, M. G. M. 


Preparation of By-Dimethylerythrene, FARBENFABRIKEN VORM. 
Frrepr. Bayer & Co. (D.R.-P. 253081. Compare A., 1912, i, 741).— 
The preparation of By-dimethylerythrene by heating pinacone (1 part) 
with dilute sulphuric acid (10 parts) is described in the literature ; it 
is now found that the most favourable proportions are 1 part of 
sulphuric acid (20%) to 10,000 parts of pinacone heated at 130—140°, 


vol CIV. 1. b 
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when a yield of over 70% of By-dimethylerythrene is obtained. The 
sulphuric acid can be replaced by methanedisulphonic or naphthalene- 
1 ; 5-disulphonic acid. F. M. G. M. 


The History of Distillation and of Alcohol, HErmMann 
ScHELENZ (Zettsch. angew. Chem., 1912, 25, 2526—2527).—Polemical 
against von Lippmann (A., 1912, i, 824 ; ii, 897). C. H. D. 


Preparation of Homologues of Pinacone. FARBENFABRIKEN 
vorM. Friepr. Bayer & Co. (D.R.-P. 251330, 251331).—The homo- 
logues of pinacone can be readily prepared in satisfactory yield by 
the action of aluminium amalgam on the homologues of acetone. 

y5-Diethylhexane-y5-diol, OH-CEt,*CEt,-OH, m. p. 27—28°, b. p. 
116—119°/17 mm., is thus obtained from diethyl ketone. é-Dimethyl- 
heaane-yd-diol, OH*CMeEt-CMeEt-OH, b. p. 78—79°/3 mm., is 
prepared from methyl ethyl ketone, whilst methyl propyl ketone 
furnishes de-dimethyloctane-de-diol, OH*CMePr**CMePr«OH, m. p. 95°, 
b. p. 116—170°/15 mm. These reactions can be carried out in either 
benzene or carbon tetrachloride solutions. 

II. States that magnesium and mercuric chloride in the presence 
of cuprous chloride can replace the aluminium amalgam in these 
preparations. F. M. G. M. 


The Formation of Polyatomic Rings. ApotF FRANKE and 
O. KiznpercErR (Monaish., 1912, 33, 1189—1203).—In a repetition of 
the work of Alberti and Smieciuszewski (A., 1906, i, 619) the 
authors converted ax-dihydroxydecane into the chlorohydrin, but 
found that the product contained also about 15% of the corresponding 
dichloride, and that the mixture could not be satisfactorily separated ; 
the constitution of the chlorohydrin was proved by re-conversion into 
the glycol. Heating the impure chlorohydrin with sodium hydroxide 
and sand gave rise to a mixture of substances of high molecular 
weight, but no indication of the heterocyclic isomerides, C,)H,,O, 
described earlier (loc. cit.). 

Endeavours to prepare cyclic molecules from ax-dibromodecane 
(Franke and Hankan, A., 1910, i, 460) by the action of ordinary zinc 
dust in aqueous alcohol produced n-decyl alcohol, whilst the action of 
sodium in ether gave n-decane, together with a substance, C,H) or 
C,)H,., silky needles, m. p. 36°. D. F. T. 


Halogen Ethers. A. Karvonen (Chem. Zentr., 1912, ii, 1266—1271; 
from Acad. Sct. Fennicae., A, 3, 1—103. Compare A., 1909, i, 202). 
The boiling points and densities have been determined for a number 
of carefully purified halogen ethers of the series RO-CH,X, 
RO-CH,°CH,X, and RO:CH,°CH,°CH,X, where R=H, Me, Et or 
Pr, and X=Cl, Br or I. They have been compared with some 
ethylene- and trimethylene-halogen hydrins, and with some simple 
alkyl haloids. 

In the case of metameric halogen ethers, the removal of the halogen 
atom from the oxygen atom frequently causes a lowering of the boiling 
point, but as the molecule becomes more symmetrical with regard to 
the groups R and (CH,),X, the boiling point rises. As the distance 
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of the halogen atom from the oxygen atom increases, the differences 
between the boiling points of the chloro- and bromo- and bromo- and 
iodo-compounds diminish. The difference between the boiling points 
of the methyl and ethyl members of a homologous series is less than 
that between the ethyl and propyl members. The boiling points of 
halogen ethers with three, four, and five members in the chain are 
higher than those of the corresponding alkyl haloids, but with six 
members in the chain the ethers boil at a lower point. The hydrins 
boil at higher temperatures than the halogen ethers. As for the 
densities, the removal of the halogen atom from the oxygen atom 
causes an increase in density, and the halogen ethers take a mean 
place between the hydrins and the alkyl haloids. In general, the 
simultaneous separation of two negative substituents in the molecule 
causes an increase in density. 

General methods for the preparation and purification of these 
compounds are discussed. The a-halogen ethers were usually pre- 
pared by the action of the hydrogen haloid on a mixture of the 
alcohol with trioxymethylene (compare Litterscheid, A., 1904, i, 364) ; 
the B-chloro- and bromo-ethers by the action of the phosphorus haloid 
on alkyloxylated alcohols, and the y-ethers by the action of alcohols or 
alcoholates on alkylene haloids, the halogenating of ethers, or by the 
transformation of ethers into one another. The halogen ethers are ali 
colourless, mobile liquids. The a-ethers have pungent, aldehydic 
odours and fume in the air, but the B- and y-ethers are agreeable. 

The following compounds are described : 

A. a-Halogen Hthers.—Chloromethyl ether, b. p. 59°1°/766 mm., 
gives a pyridine compound, Py,CH,Cl-OMe, colourless, hygro- 
scopic tablets; platinichloride, (Py,CH,Cl-OMe),PtCl,, reddish- 
yellow needles, m. p. 189°. Bromomethyl ether, b. p. 87°2°/ 
740°6 mm.; pyridine compound, Py,CH,Br-OMe, very hygroscopic 
powder. lIodomethyl ether, b. p. 25°/13 mm. Chloromethyl ethyl 
ether, b. p. 83°/763'1 mm.; pyridine compound, Py,CH,Cl-OEt, 
colourless, hygroscopic tablets ; platinichloride, (Py,CH,Cl-OEt),PtCl,, 
reddish-yellow prisms, m. p. 182°. Bromomethyl ethyl ether, 

OEt-CH,Br, 
from ethyl alcohol, trioxymethylene, and hydrogen bromide, b. p. 
109-2°/745°7 mm. ; pyridine compound, Py,CH,Br-OEt, white, hygro- 
scopic. Jodomethyl ethyl ether, OEt-CH,I, with hydrogen iodide, 
b. p. 319/11 mm.; pyridine compound, Py,CH,I*OEt, colourless, 
hygroscopic. Chloromethyl propyl ether, b. p. 109°/759°7 mm.; 
pyridine compound, Py,CH,Cl-OPr, colourless, very hygroscopic ; 
platinichloride, (Py,CH,Cl:OPr),PtCl,, m. p. 185°. Bromomethyl propyl 
ether, OPr*CH,Br, from normal propyl alcohol, trioxymethylene, and 
hydrogen bromide, b. p. 133°9°/744°4 mm. ; pyridine compound, 
Py,CH,Br-OPr, 

colourless, hygroscopic lamellae. Jodomethyl propyl ether, OPr:CH,I, 
with hydrogen iodide, b. p. 39°/5 mm. ; pyridine compound, 


Py,CH,I-OPr, 
colourless. 
B. B-Halogen Ethers.—Methyl B-chloroethy] ether, 
OMe:CH,°CH,Cl, 


b2 
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by the action of phosphorus pentachloride on ethylene glycol monomethyl 
ether, OMe:CH,°CH,°OH, and not by Fileti and Gaspari’s method, 
b. p. 89°4°/763°3 mm. Methyl B-bromoethyl ether, OMe-CH,°CH,Br, 
from methyl B-iodoethyl ether and bromine, b. p. 110°3°/759°4 mm. 
Methyl B-iodoethyl ether (A., 1909, i, 202), D?=1°8241. Ethyl 
B-chloroethy]l ether, from ethylene glycol monoethy! ether and phos- 
phorus trichloride, b. p. 107°/751'8 mm. Ethyl B-bromoethy] ether, 
b. p. 40°/24 mm., from ethyl f-iodoethyl ether (idid.). Propyl 
B-chloroethyl ether, from ethylene glycol monopropyl ether and 
phosphorus pentachloride, b. p. 130°/756°3 mm. Propyl B-bromoethyl 
ether, OPr*CH,°"CH,Br, from ethylene glycol monopropy! ether and phos- 
phorus tribromide or hydrogen bromide, b. p. 149°/757-8 mm., 42°/ 
1l mm. Propyl B-iodoethyl ether, D? = 1:5464 (ibid.). 

C. y-Halogen Hthers.—Methyl y-chloropropyl ether, b. p. 110°4°/ 
7566 mm. Methyl y-bromopropyl ether, OMe-[CH,],*Br, from tri- 
methylene bromide, methyl alcohol, and zinc oxide, b. p. 132°/ 
764°4 mm. Methyl y-iodopropyl ether, OMe-[CH,],°I, from the chloro- 
ether and calcium iodide, b. p. 158—158°5°/761°8 mm. Ethyl y-chloro- 
propyl ether, b. p. 129°/754°7 mm. Ethyl y-bromopropy! ether, by 
Noyes’s method (A., 1898, i, 59), b. p. 147°8°/750 mm. Lthyl 
y-iodopropyl ether, OEt:[CH,],*I, from the chloro-ether and -calcium 
iodide, b. p. 172:5°/778°7 mm. 

D. Halogen Hydrins and Alkyl Haloids.—Ethylene chlorohydrin, 
OH:CH,°CH,Cl, from ethylene glycol and hydrogen chloride, b. p. 
129°5°/761:1 mm, Ethylene bromohydrin, OH*CH,°CH,Br, with 
hydrogen bromide, b. p. 45°6°/11 mm. Ethylene iodohydrin, 

OH:CH,°CH,I, 
from the chlorohydrin and sodium iodide, b. p. 61°/7 mm. Tri- 
methylene chlorohydrin, HO-CH,*CH,°CH,Cl, from trimethylene glycol 
and hydrogen chloride, b. p. 160°/734:1 mm. Trimethylene bromo- 
hydrin, HO-CH,°CH,°CH,Br, b. p. 62°/5 mm. Trimethylene iodo- 
hydrin, HO-CH,°CH,°CH,I, b. p. 88°/4 mm. 

n-Propyl chloride, b. p. 46°6°/770°5 mm. ; n-propyl bromide, b. p. 
70°8°/769°2 mm.; n-propyl iodide, b. p. 101°9°/765°5 mm. n-Butyl 
chloride, b. p. 77°8°/762'7 mm.; n-butyl bromide, b. p. 100:2°/ 
745°6 mm. ; n-butyl iodide, b. p. 129°4°/746'4 mm. m-Amy! chloride, 
b. p. 105°7°/759°3 mm.; n-amyl bromide, b. p. 127:9°/762°4 mm. ; 
m-amyl iodide, b. p. 35°/7 mm. m-Hexyl chloride, b. p. 132-9°/ 
764°7 mm. ; n-hexyl bromide, b. p. 153°4°/766°3 mm. ; n-hexyl] iodide, 
b. p. 51°/6 mm. J.C. W. 


Preparation of Carbonic Esters. Rupotr ScHEusLE and 
A. Hocustetter (D.R.-P. 252758).—Glyceryl carbonate, m. p. 148°, 
crystallises from pyridine, and is obtained in theoretical yield when 
anhydrous glycerol (2 parts) is heated at 140° with phenyl carbonate 
(7 parts) and the phenol subsequently removed in a vacuum ; in this 
case the glycerol is fully esterified. When twice this proportion of 
glycerol is employed and the product extracted with a small quantity 
of acetone, any of the foregoing ester is left insoluble, and the acetone 
furnishes a complicated mixture of esters in which the glycerol is not 
fully esterified. These compounds can also be prepared by the action 
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of ethyl carbonate or carbonyl chloride on glycerol dissolved in an 


indifferent acid absorbing medium, and find employment in pharmacy. 


Preparation of Halogen Formyl Esters. Emanuet Merck 
(D.R.-P. 251805. Compare A., 1912, i, 877).—Chloroformyl esters 
can be obtained by the interaction of hydroxy-compounds with carbonyl 
chloride in the presence of an indifferent base or acid absorbent: 
R:OH + COC], = RO-COCI + HCl. 

Methylhexylcarbinyl chloroformate, a colourless oil, b. p. 75°/6 mm., 
is obtained when a cooled benzene solution of methylhexylcarbinol 
(130 parts) is treated with carbonyl chloride with the subsequent slow 
addition of pyridine (79 parts) dissolved in 500 parts of benzene ; when 
treated with ammonium hydroxide, it furnishes the corresponding 
known carbamy] ester (m. p. over 55°). 

Thymyl chloroformate has b. p. 106°/10 mm., and menthyl chloro- 
formate, b. p. 96°/5 mm. 

Ethyl bromoformate, an oil with a characteristic odour, b. p. 
132°/760 mm. with partial decomposition, is obtained from carbonyl 
bromide and ethyl alcohol in absolute ethereal solution in the 
presence of quinoline, whilst ethyl chloroformate is analogously 
prepared in the presence of methylaniline. F. M, G. M. 


Preparation of Esters of Butenol. CxHeEmiscHe FABRIK AUF 
AXKTIEN vorm. E, Scnerine (D.R.-P. 252160).— When A”-butadienes of 
the general formula CH,:-CR°CH:CH, (where R is hydrogen or alkyl) - 
are treated with a fatty acid~in the presence of a condensing agent 
(such as sulphuric acid, zinc chloride, or potassium hydrogen sulphate), 
they furnish esters which are readily purified, have a characteristic 
odour, and on hydrolysis yield the corresponding alcohol. 

Methylbutyl acetate, an oil, b. p. 100° (about), D 0°870, and saponi- 
fication number 418 (about), is obtained when isoprene (100 parts), 
acetic acid (300 parts), and concentrated sulphuric acid (1 part) are 
heated together during five hours at 50°. F. M. G, M. 


The Mercury Compounds of Ethyl Nitroacetate. W. Pracrer 
(Monatsh., 1912, 33, 1285—1289).—The formation of ethyl mercuri- 


aci-nitroacetate anhydride, O< Fy >CrCOsRt, from the interaction of 


ammonium aci-nitroacetate and mercuric chloride (Scholl and Nyberg, 
A., 1906, i, 563), is probably preceded by the formation of a compound, 
CO,Et-CH:NO,°HgCl, ethyl mercuri-aci-nitroacetate chloride, which, 
however, could not be isolated. In agreement with this idea, the 
yield of ethyl mercuri-aci-nitroacetate is increased by the addition of 
an equivalent quantity of sodium acetate. 

The solution of ethyl mercuri-aci-nitroacetate in sodium hydroxide 
solution contains ethyl sodiwm mercuri-aci-nitroacetate hydroxide, 

CO, Et:C(: NO,Na)-Hg-OH, 

which can be obtained asa greenish-yellow substance by evaporation 
with exclusion of atmospheric carbon dioxide. Ethyl mercuri-aev- 
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nitroacetate anhydride dissolves also in potassium cyanide solution, 
forming presumably the analogous cyanide compound, 
CO, Et°C(;NO,K)-Hg-CN. 

Attempts to obtain substances of analogous structure to the 
above from nitroacetamide, dinitromethane, and w-nitrotoluene pro- 
duced only substances of the type CH1R:NO,*HgCl; nitroacetamide 
gave a substance, Hg(NH*CO-CH:NO,°HgCl),; the potassium deriv- 
ative of dinitromethane with mercuric chloride gave yellow needles of 
an explosive substance, NO,"CH:NO,"HgCl, together with an 
amorphous, yellow substance also containing chlorine. D. F. T. 


Action of Aluminium Chloride on Acetic Anhydride. 
Jacop BoéresEKEN and Meyer Cuiuwen (Rec. trav. chim., 1912, 31, 
367 —369)—When acetic anhydride is added to warmed aluminium 
chloride, acetyl chloride distils off, leaving a heavy, white precipitate of 
aluminium monochlorodiacetate, which forms an additive compound 
with ether, OEt,,2A1Cl(OAc),, in large, limpid crystals. J.C. W. 


Soaps. ALBERT ReycuueR’ (Bull. Soc. chim. Belg., 1912, 26, 
485—495. Compare Krafft and Stern, A., 1894, i, 439, 440; Krafft 
and Wiglow, A., 1896, i, 80; Krafft and Strutz, A., 1896, ii, 467 ; 
Krafft, A., 1899, ii, 471, 472, 473).—When sodium palmitate is 
crystallised from its aqueous solution, an acid soap separates, and the 
mother liquor becomes alkaline. Recalculation of the data given by 
Krafft shows that as the sodium palmitate solution decreases in 
concentration, so also does the concentration of sodium hydroxide in 
the mother liquor, the latter value, however, finally becoming constant. 
This is confirmed by experiments performed by the author, who, 
however, contrary to Krafft, finds that fatty acids are also retained in 
the mother liquors. 

Krafft has shown that palmitic acid may be almost completely 
extracted from solutions of sodium palmitate by treatment with 
successive quantities of toluene. The author has performed a number 
of experiments on the quantitative extraction of the acid by a single 
treatment of aqueous solutions of sodium palmitate and oleate with 
measured amounts of toluene, and finds that the extractability depends 
both on the m. p. of the acid and on its solubility in toluene. The 
percentage of acid extracted is inversely proportional to the concen- 
tration of sodium hydroxide in the soap solution. 

The bearing of the above results on the divergent action of soap is 
discussed, and the conclusion drawn that this action lies rather in the 
power of the soap solution to emulsify the grease than in the saponi- 
fication of the latter by alkali. A partly rancid fat should thus be 
readily emulsified by a solution of soap of suitable concentration, 
whilst, on the other hand, a neutral fat would first acquire the 
necessary acidity by extraction of a portion of the acid from the 
soap solution. H. W. 


Dissociation Constants of Aliphatic Hydroxy- and Alkyloxy- 
acids. Marti H. Patomaa (Chem. Zenir., 1912, ii, 595—597 ; from 
Ann. Acad. Sci. Fennicae., 1911, A, 3, 1—34).—The dissociation con- 
stants of a number of aliphatic hydroxy- and alkyloxy-acids have been 
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determined with a view to ascertaining how this constant is affected 
by the positions of the oxygen atoms in the OH or -OR group with 
respect to the carboxyl group. In general, the dissociation constant 
diminishes with increasing distance between the two groups, until in 
the é-compounds it is nearly as low as in the normal fatty acids. 
Attempts to calculate the effect of distance on the specific influence 
of the ethereal oxygen atom by means of the equations (y/y + 2°66)—* = 
Kj/Kp and (y/y +2 x 2°66)~* = Kj/Kz showed that «=2°6 in methoxy- 
compounds and 2°9 in ethoxy-compounds, the values of y being 1°45 
and 1°78 respectively for the same compounds. 

The following substances are described: n-Butoxyacetie acid, 
D? 1:0256, D? 1:0213, b. p. 113—116°/9—10 mm., X 0:0219, is a 
colourless liquid with a not unpleasant odour. isoButoxyacetic acid, 
DP 1:0117, D? 10074, b. p. 114°/9 mm., X 0°0214, is a colourless 
liquid. a-Hthoxypropionic acid, b. p. 97°/11 mm., K 0°0246. 
B-Methoxypropionic acid, Di’ 1:1064, D7? 1:1020, b. p. 107°/10 mm., 
K 0°00346. B-Hthoxypropionic acid, D? 1:0508, D? 10641, b. p. 
119—120°/19 mm., K 0°00319. 8-Methowyvaleric acid, Di? 1-0387, 
D? 1:0344, b. p, 1833—134°/13°5 mm., X 000191. T. A. H. 


Action of Magnesium Methyl Iodide and Bromide on Di-a- 
bromoisopropyl Ketone and on a-Bromoisopropyl éert.-Butyl 
Ketone (Pentamethylbromoacetone) : Synthesis of 8-Hydroxy- 
pentamethyl-n-valeric Acid and Pentamethylvalerolactone. 
(Mile.) A. Umnova (J. Russ. Phys. Chem. Soc., 1912, 44, 1395—1406). 
—Instead of the expected methyldiéeré.-butylcarbinol, the products of 
the interaction of di-a-bromoisopropyl ketone, magnesium methyl 
iodide, and water are: (1) ¢sopropyl teré.-butyl ketone (compare Nef, A., 
1900, i, 349), formed from the intermediate compound, 

CMe,*CO-CMe,*MgBr, 
and (2) methyl¢sopropyléert.-butylcarbinol (?), b. p. 65—75°/12 mm, 

The action of magnesium methyl bromide on di-a-bromoisopropyl 
ketone yields the compound CMe,-CMe(OMgBr):CMe,°MgBr, the 
latter being converted by carbon dioxide into B-hydroxy-aaByy-penta- 
methylvaleric acid, CMe,*CMe(OH)-CMe,°CO,H, m. p, 128—129°, 
which has the normal molecular weight in boiling ether ; the silver 
and calciwm salts were analysed. Attempted oxidation of the sodium 
salt of the acid with potassium permanganate and subsequent distilla- 
tion of the solution — sulphuric acid yields aaBPy-pentamethyl- 


valerolactone, CMe wi | , m. p. 59—60°, b. p. 215—220°, which 
: ane co’ ™ P P 


has the normal molecular ‘weight in freezing benzene; the formation 
of the lactone is shown to be due to the following isomeric change 
effected by the sulphuric acid: CMe,*CMe(OH)-CMe,-CO,H —> 
OH-CMe,’CMe,°CMe,"CO,H. 8-Hydroxy-aaffy-pentamethylvaleric 
acid may also be obtained by the action of carbon dioxide and water 
on the product of the interaction of magnesium methyl iodide and 
a-bromozsopropyl ¢et.-butyl ketone. T. EL. P. 


Optically Active Dichlorosuccinic Acids. Bror HoLMBEreG 
(Svensk. Kem. Tid., 1912; Reprint, 6 pp.).—The dichlorosuccinic 
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anhydride obtained by the action of chlorine on a solution of maleic 
anhydride in carbon tetrachloride (compare Holmberg, A., 1911, i, 767 ; 
McKenzie, T., 1912, 101, 1196) is a mixture of a less soluble racemic 
dichlorosuccinic anhydride with a more soluble meso-anhydride in the 
approximate proportions 5:1. This behaviour is in marked contrast 
with the oxidation of maleic acid by potassium permanganate, when 
the sole product is meso-tartaric acid. The anhydrides on treatment 
with cold water gave the respective acids: r-dichlorosuccinic acid, 
tablets, m. p. 173—174° (decomp.) ; meso-dichlorosuccinic acid, prisms, 
m. p. 215° (decomp.). 

By fractional recrystallisation of the salt of the racemic acid with 
d-a-phenylethylamine from warm water, there was obtained d-a-phenyl- 
ethylamine Q-dichlorosuccinate, m. p. 142—142°5°, from which the pure 
d-dichlorosuccinic acid, prisms, m. p. 164—165° (decomp.), [a]> + 80°41° 
(in ethyl acetate), could be separated by acidifying with sulphuric acid 
and extracting with ether. The mother liquor from the first crystallisa- 
tion of the racemic salt contained a levorotatory acid, which, when 
combined with /-phenylethylamine and crystallised from warm water, 
gave a salt of the same m. p. as that containing the d-acid and d-base ; 
the acid isolated from this salt was pure |-dichlorosuccinie acid, m. p. 
164—165°, [a], (in ethyl acetate) — 80°38°. 

The racemic acid, m. p. 173—174°, could be re-obtained by mixing 
equal amounts of these aenantiomorphs. D. F. T. 


New Method of Preparation of Muconic Acid. Roserr 
BEHREND and GERHARD TEN DoornkAAT KooLMAN (Annalen, 1912, 
394, 228—247).—Malonic acid (2 mols.) and the sodium hydrogen 
sulphite compound of glyoxal are boiled with water for about an hour. 
The solution is evaporated to a syrup, which is boiled with glacial 
acetic acid for about six hours, and is then treated with 36% hydro- 
chloric acid. The sodium chloride is removed, and the filtrate is 
evaporated with water to a syrup, which deposits 'crystals after one to 
two days. These are treated with 95% alcohol, collected, and crystal- 
lised from hot 80% alcohol. The product is the lactone of sodium 

, CO,H:CH,-CH——O 

hydrogen B-hydroxy-y-sulphoadipate, S0,Na: on: CH, 700-3240, 
prismatic crystals, m. p. 270—272° (decomp.), occasionally melting at 
80—85° in its water of crystallisation, re-solidifying, and melting again 
at 270—272°. The Jactone of the corresponding potassium hydrogen 
salt, m. p. 262—264° (decomp.), is obtained in a similar manner. 
The lactone of the sodium ethyl salt, obtained from that of the sodium 
hydrogen salt, boiling 95% alcohol, and 1 drop of concentrated hydro- 
chloric acid, forms long, felted needles containing H,O, and has m. p. 
145—147° (decomp.). 

By heating on the water-bath for four hours with an alkali hydroxide 
and a little water, the lactone of sodium hydrogen hydroxysulphoadipate 
is decomposed, yielding, after solution in water and acidification, about 
30% of muconic acid and 60% of succinic acid. 

Muconic acid has m. p. 301—305° (decomp.), and is soluble in about 
5000 parts of cold water and in about 100 parts of cold absolute alcohol. 
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A by-product in the preparation of the lactone is a substance, which 
is isolated as the amorphous barium salt, C,,)H,,0,,5Ba,, from which 
muconic acid in a yield of 38%, but not succinic acid, can be 
obtained by heating with an alkali hydroxide and a little water on 
the water-bath. 

For the preparation of muconic acid there is no need to isolate the 
lactone. Malonic acid and the sodium hydrogen sulphite compound of 
glyoxal are boiled with water for an hour, the solution is evaporated 
to a syrup, which is heated at 140—160° until gas almost ceases to be 
evolved, and is then treated with an alkali hydroxide and a little water 
on the water-bath, as above. ‘ C. 8. 


Elucidation of the Constitution of Cholic Acid by Bromina 
tion. Barenp C. P. Jansen (Zettsch. physiol. Chem., 1912, 82, 
326—341).—On bromination of cholic acid, a brown, amorphous mass 
is obtained, which is decomposed by sodium hydroxide, losing part 
of the bromine. The bromine is not completely removed on reduction 
either with zine dust and alcoholic hydrogen chloride or with 
aluminium amalgam. Bromination in acetic acid solution is accelerated 
by sunlight; it is a process of substitution. The product, bromo- 
dehydrocholic acid, crystallises from acetic acid or from acetone in 
needles, decomp. 180°; when crystallised from alcohol, it forms octa- 
hedra, decomp. + 140°. 

Ethyl bromodehydrocholate is obtained either by brominating ethyl 
dehydrocholate or by esterification of bromodehydrocholic acid. The 
bromine is removed quantitatively by means of sodium hydroxide 
from either bromodehydrocholic acid or its ester. The bromo-acid is 
immediately oxidised by boiling Fehling’s solution or ammoniacal silver 


solution. Zine dust or magnesium reduce it to dehydrocholie acid. 
K. F. A. 


Preparation of the p-Bromophenylhydrazine Compound of 
Glycuronic Acid. Apo.tr JoiixEs (Ber., 1912, 45, 3280—3281).— 
In presence of traces of impurity the crystallisation of the p-bromo- 
phenylhydrazine compound of glycuronic acid is prevented (Neuberg, 
A., 1899, i, 933). After recrystallisation of the hydrazine, the lustrous, 
golden-yellow needles described by Neuberg are obtained without 
difficulty. E. F. A. 


The Action of p-Bromophenylhydrazine on Glycurono- 
lactone. Guipo GoLpscHMIEDT and Ernst Zerner (Monatsh., 1912, 
33, 1217—1231).—Attempts to prepare Neuberg’s compound of 
p-bromophenylhydrazine with glycuronic acid (A., 1899, i, 933), which 
has also been prepared and analysed by Jolles (A., 1911, i, 709), have 
entirely failed either when Neuberg’s original directions or modifica- 
tions are followed. The products actually obtained were salts of 
glycuronic acid p-bromophenylosazone, 
CO,H:CH(OH):CH(OH)-CH(OH)-C(N,H°C,H, Br)*CH:N,H°C,H,Br ; 
sodium salt, hygroscopic, yellow needles, m. p. 185—190°, [a], (in 
alcohol and pyridine mixture) — 259° ; bariwm salt, hygroscopic, yellow 
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needles, m. p. 215—217° (decomp.) ; the calciwm, potassium, zinc, and 
lead salts were also prepared. 

It is suggested that the formation of the barium salt, which occurs 
easily and in good yield, constitutes a much more satisfactory test for 


glycuronic acid than does the evidently uncertain reaction of Neuberg. 
D. F. T. 


The Mechanism of Oxidation Processes, Oscar Lorw (Ber., 
1912, 45, 3319).— When cuprous oxide is added to an alkaline solution 
of formaldehyde a vigorous evolution of hydrogen takes place, formic 
acid being formed. This experiment supports Wieland’s idea (A., 1912, 
i, 944) that the oxidation of an aldehyde to an acid is a process of 
dehydrogenation. x. 8. PB. 


aa-Bromomethylpropaldehyde. II. The Friedel - Crafts 
Reaction. ApotF FrRanKE and Artur Kuein (Monatsh., 1912, 33, 
1233—1241).—Polymeric aa-bromomethylpropaldehyde (monoclinic 
crystals, a@:6:c=2°6:1:4:°9; B=90°7’) only enters into synthetic 
reactions when the conditions are such as to cause depolymerisation 
(Franke, A., 1900, i, 206, 427). When treated with benzene, carbon 
disulphide, and aluminium chloride, hydrogen bromide is vigorously 
evolved and phenyl isopropyl ketone formed; the oxime, tablets, 
m. p. 75°, with acetic anhydride yielded an acetate, b. p. 147—149°/ 
10 mm. Reduction of the ketone in aqueous alcohol by sodium 
amalgam gave phenylisopropylearbinol ; acetate, b. p. 106—108°/ 
9°5 mm. ; the b. p. (222—224°) of the free carbinol was considerably 
lower than that given earlier (Claus and Sauer, A., 1892, i, 985). 
Finely divided silver or copper acts on the polymeric bromomethy]l- 
propaldehyde at 150° with the formation of isobutaldehyde, together 
with products of higher b. p. D. F. T. 


Catalytic Reactions at High Temperatures and Pressures, 
XXV. Vuapmir N. Ipatiev (Ber., 1912, 45, 3218—3226).—In 
addition to reduction with hydrogen under pressure in the presence of 
reduced nickel as catalyst, the author investigates the action of 
reduced palladium as catalyst. In some cases the apparatus in which 
the reduction was being carried out was shaken at intervals only, 
whilst in other cases the contents were stirred continuously by means 
of a stirrer actuated by a solenoid. 

. Reduction of B-methyl-f-ethylacraldehyde takes place at 130° in the 

presence of reduced nickel, but the yield of alcohol is very small, a 
considerable quantity of condensation products being formed. With 
palladium as catalyst and a hydrogen pressure of 110 atmos., reduction 
takes place at 110° with the formation of y-methyl-n-amyl alcohol, 
b. p. 145—146°/758 mm., D'® 0°8227. The reduction takes place 
slowly unless continuous stirring is resorted to. Attempts to reduce 
the above acraldehyde in the author’s apparatus, using Skita’s method 
(A., 1909, i, 479), were unsuccessful, either at the ordinary tempera- 
tures or at 100°. 

With palladium as catalyst, mesityl oxide is slowly reduced at 
100° to methyl isobutyl ketone, whereas with nickel as catalyst a 
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mixture of methyl isobutyl ketone and methylisobutylcarbinol is 
obtained at 145°. 

The reduction of citral in the presence of palladium at 110°, or 
of a mixture of reduced nickel and nickel oxide at 140°, takes place 
slowly when the apparatus is continuously shaken, A mixture of 
products is obtained, from which Bé-dimethyloctane and yy-dimethyl- 
octanol were separated. When the reduction is carried out with con~< 
tinuous stirring, it proceeds rapidly to completion, the only product 
being decanol, b. p. 107—108°/12 mm., D!® 0°'8296. 

Under the same conditions as with citral, geraniol gives a mixture 
of decanol with small quantities of decane and condensation products 
when continuous shaking is resorted to, whereas with continuous 
stirring decanol and small quantities of decane are obtained. 

At 109°, under a hydrogen pressure of 116 atmos., and in the 
presence of palladium as catalyst, acetylacetone is reduced to amylene 
B8-glycol, b. p. 197—198°, D!§ 0:9602. With reduced nickel as 
catalyst, the reduction proceeds very slowly, the final product being a 
mixture of the original acetonylacetone with methyl »-propyl ketone. 

By means of the apparatus with continuous stirring, the carbo- 
hydrates can readily be reduced ; 20—30% aqueous-alcoholic solutions 
are used, the temperature being 110° with palladium as catalyst, and 
130—135° with a mixture of reduced nickel and nickel oxide as 
catalyst ; the hydrogen pressure is 100 atmos. With both catalysts, 
leevulose gives d-mannitol ([/a], +0°71°), but the reduction is incom- 
plete; dextrose is reduced to d-sorbitol ([a], + 0°25°). Lactose is 
reduced to dulcitol. Tr. 8. PB. 


TheSystem Acetonephenylhydrazone-Water. Jan J. BLANKSMA 
(Chem. Weekblad, 1912, 9, 924—927. Compare Reisenegger, A., 
1883, 798; Schmidt, A., 1889, 1159; Arnold, A., 1897, i, 409).— 
The physical data for acetonephenylhydrazone given by the investi- 
gators named are incorrect. On heating acetone with a solution of 
phenylhydrazine in water or dilute acetic acid, an oil is formed. 
When it is washed with water, dried with potassium carbonate, and 
distilled under reduced pressure, the product is a pale yellow liquid, 
b. p. 140°/16 mm., 153°/31 mm., 160°/44 mm., 163°/50 mm. Re- 
peated solidification by cooling with a freezing# mixture yielded colour- 
less crystals, m. p. 26°6°, which on exposure to air became yellow and 
then brown. It forms a colourless hydrate, turned brown, and 
ultimately resinified by the action of air. 

The author gives the fusion curves of acetonephenylhydrazone, its 
hydrate, and water. The solubility of the hydrate per 100 cc. of 
water is 0°09 gram (0°), 0°187 gram (15°), and 0°412 gram (32°8°). 

A. J. W. 


Syntheses by means of Mixed Organo-zinc Derivatives, 
a-Polychloroketones. Constitution of the Ordinary Trichloro- 
acetone. Epmonp E. Braise (Compt. rend., 1912, 155, 1252—1253. 
Compare A., 1912, i, 606).—Dichloroacetyl chloride readily condenses 
with a-hydroxyisobutyric acid to form dichloroacetoxyisobutyric acid, 
CHCl,°CO,*CMe,*CO,H, m. p. 95°. The corresponding acid chloride, 


i. 12 ABSTRACTS OF CHEMICAL PAPERS. 


b. p. 103°/12 mm., yields an anilide, m. p. 99—100°, and condenses 
with zine ethyl iodide, giving the cycloacetal, C,H,,0,Cl,, m. p. 51°, 


b. p. ts 
and hydrochloric acids yields dichloromethyl ethyl ketone, 
. CHCI,-COEt, 

b. p. 138°5—139°. This ketone with hydroxylamine gives ethyl 
glyoxaldioxime, m. p. 128°. Attempts to convert the ketone into the 
corresponding keto-aldehyde were not successful. 

Trichloroacetoxyisobutyryl chloride, b. p. 113°/18 mm., can be 
similarly prepared, and gives an anilide, m. p. 100°. The acid has 
m. p. 117°, and with zine methyl iodide gives the cycloaceta/, 

C,H,0,Cl,, 

p. 98—99°, which on hydrolysis yields as-trichloroacetone, 
COl, ‘COMe, b. p. 134° Its semicarbazone crystallises in needles, 
m. p. 140°. Ordinary trichloroacetone, b. p. 172°, obtained by the 
chlorination of acetone, must therefore be the unsymmetrical compound 
(compare Schotterbeck, A., 1909, i, 553). W. G. 


Action of Halogen Compounds of Phosphorus on Ketones : 
Bromo-ketones, and Keto-alcohols. Aexet E. Favorski (J. Russ. 
Phys. Chem. Soc., 1912, 44, 1339—1395).—According to Henry (Ber., 
1875, 8, 400) the action of phosphorus pentachloride on diisopropyl 
ketone results in replacement of the carbonylic oxygen by two atoms 
of chlorine, the compound thus formed giving f6-dimethyl-A*y-penta- 
diene when treated with alcoholic potassium hydroxide, The author 
finds, however, that the principal product of this action is not a 
dichloro-compound, but isopropy] a-chloroisopropy! ketone, 

CMe,Cl-CO-CHMe,. 
Further, in the case of isopropyl ¢ert.-butyl ketone, the reaction pro- 
ceeds similarly, a-chloroisopropyl teri.-butyl ketone being mainly 
obtained. With phosphorus pentabromide, the reaction takes place in 
the above direction with all ketones, and of a number of these com- 
pounds examined, only pinacolin underwent to some extent replace- 
ment of its carbonylic oxygen by two bromine atoms. 

The ability of the carbonyl group of a ketone to react with 
phosphorus pentahaloid depends on the structure of the ketone and on 
its greater or less capacity to undergo enolisation. Ketones of normal 
stricture (mono- and di-substituted acetones) readily react in the cold 
with phosphorus pentachloride by means of their carbonyl group, the 
oxygen of which is replaced by chlorine. On the other hand, such 
ketones as diisopropyl ketone, and, more especially isopropyl éert.- 
butyl ketone, react with phosphorus pentachloride only in the hot, 
when they undergo enolisation, the action of the chlorine liberated by 
dissociation of the pentachloride resulting in the formation of a mono- 
chloroketone : 

(1) CMe,:0 + PC], = CMe,Cl-OPCI, = POC], + CH,*CCl,°CH, ; 
(2) CHMe,°CO: CHMe, —> CMe,. O(OH): CHMe, + Cl, = 
CMe,Cl-CO-CH Me, + HCl. 

Phosphorus pentabromide dissociates more readily, both on heating 
and in solution, than the pentachloride, and exerts, therefore, increased 
enolising action on the ketones, which yield mainly bromoketones : 


ORGANIC CHEMISTRY. i. 13 


CMe,:0 —> CH,°C(OH):CH, + Br, =CH,°CO-CH,Br+HBr. Experi- 
ment shows, indeed, that the action of bromine on ketones yields the 
same products as that of phosphorus pentabromide, the latter, however, 
acting more vigorously owing to the enolising action of the bromine 
formed on dissociation of the pentabromide being more energetic than 
the action of free bromine; for instance, isopropyl a-bromoisopropyl 
ketone is not acted on by bromine, but is converted into the 
dibromo-derivative when heated with phosphorus pentabromide on a 
water-bath. 

The first bromine atom enters the ketone molecule in the a-position 
with respect to the carbonyl group and mostly replaces a hydrogen 
atom of the less highly hydrogenated hydrocarbon group. The second 
bromine atom proceeds mostly to the same carbon atom as the first, 
so that unsymmetrical aa-dibromoketones are obtained in preponderat- 
ing amount. If, however, the first bromine atom replaces the only 
hydrogen atom combined with the first of the a-carbon atoms, the 
second bromine atom becomes united with the other carbon atom 
adjacent to the carbonyl group, symmetrical dibromoketones being 
obtained. Tribromoketones may also be formed by the replacement of 
all three hydrogen atoms united to the carbon atoms in the 
a-positions. 

| With I. Ipetson and (Mlle.) A. Umnova.]—isoPropyl a-chloroiso- 
propyl ketone, CMe,Cl-CO-CHMe,, ‘is a colourless liquid, b. p. 142°/ 
760 mm., 92°/150 mm., D> 09800, D> 0:9592, giving no compound 
with semicarbazide. By alcoholic potassium hydroxide it is converted 
into isobutyryldimethylearbinol, OH*CMe,*CO°CHMe,, which is a 

colourless liquid with an odour like that of camphor, b. p. 164°5—165°/ 
761 mm., Dj 0°9408, D>? 09239, and forms a semicarbazone, C,H,,0,N,, 
m. p. 196°, in either aqueous or alcoholic solution (compare Kling, 
A., 1905, i, 503). Reduction of the keto-alcohol yields : (1) By-dihydroxy- 
p8- ‘dimethylpentane, OH*CMe,°CHPr*-OH, m. p. 59°, and (2) diiso- 
propylearbinol. Conversion of diisopropylcarbinol into the correspond- 
ing y-iodo-86-dimethylpentane, CHMe,°CHI-CHMe,, and treatment of 
the latter with alcoholic potassium hydroxide yields £8-dimethyl- 
A’-amylene, CMe,:CHPr’, b. p. 82—84°, oxidation of which gives 
isobutyryldimethyicarbinol (see above) (compare Blaise and Herman, 
A., 1910, i, 534). 

[With E. Fricman.]—isoPropyl tert.-butylcarbinol, 
OH-CHPr*-CHMe,, 

obtained by the action of magnesium ¢ert.-butyl chloride on isobut- 
aldehyde, is a liquid, b. p. 150—151°/760 mm., Di 0°8479, D* 0°8298, 
m. p. — 13°, with a camphor-like odour. On oxidation it yields iso- 
propyl tert.-butyl ketone, COPr**CHMe,, which is a mobile liquid, b. p. 
134—135°/760 mm., D} 0°8240, Dj 0: 8065, with an intense camphor- 
like odour ; neither the hydrazone nor the semicarbazone could be 
obtained. Treatment of the ketone with phosphorus pentachloride in 
a sealed tube at 140° gives: (1) a-chloroisopropy/ tert.-butyl ketone, 
CMe,Cl-CO:CMe,, b. p. 79—110°/18 mm., which yields Butlerov’s 


CM , 
oxoctenol, db 2 >C(OH)-CMe, (A., 1882, 936), on treatment with 
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potassium hydroxide solution; (2) yy-dichloro-BB5-trimethyl pentane, 
CMe,°CCl,-CHMe,, 
b. p. 122—125°/19 mm. 

[With B. Isarscuenxo.|—The action of phosphorus pentabromide 
on acetone yields bromoacetone, and that of the pentabromide or 
bromine (1 mol.) on methyl ethyl ketone gives methyl a-bromoethyl 
ketone, which is a liquid, b. p. 35—38°/12 mm., D3} 1:4380. With 
2 mols. of bromine, methyl ethyl! ketone yields (1) bromomethyl 
a-bromoethyl ketone, CH,Br-CO-CHMeBr, b. p. 194—195°, 80—83°/ 
10 mm., D3} 19729 ; (2) a tribromo-derivative of the ketone. 

[With A. Vanscuespr.|—The action of phosphorus pentabromide 
on methyl isopropyl ketone yields: (1) Methyl a-bromoisopropyl 
ketone, CH,*CO-CMe,Br, b. p. 49°/22 mm., 139°/760 mm., D? 1°3377, 
which is converted into acetyldimethylcarbinol (compare Diels and 
Johlin, A., 1911, i, 254) when heated in a sealed tube with potassium 
formate at 130° (compare Kling, A., 1905, i, 503); the acetyl 
derivative of the carbinol, C,H,,0,, b. p. 65°/15 mm., 170—171°/ 
760 mm., forms the owime, C,H,,0,N, m. p. 102—103°. (2) Bromo- 
methyl a-bromoisopropyl ketone, CH,BreCO*CMe,Br, which is best 
obtained by the action of bromine on the preceding compound, and is 
a colourless liquid, b. p. 99°/18 mm., m. p. 10°, DS 1°830, yielding no 
crystalline products with hydroxylamine, phenylhydrazine, or semi- 
carbazide. With alcoholic potassium hydroxide (compare Favorski, 
A., 1895, i, 496 ; Semenov, J. Russ. Phys. Chem. Soc., 1911, 48, 693) 
it yields BB-dimethylacrylic acid (compare Weinig, A., 1895, i, 17). 
(3) Dibromomethyl a-bromoisopropyl ketone, CH Br,*CO-CMe,Br, which 
forms colourless, silky needles, m. p. 52°, b. p. 110—115°/6 mm., 
Di 2051, DZ 2°268. By aqueous potassium hydroxide, this ketone is 
converted into Bf-dimethylglyceric acid, OH*CMe,-CH(OH)-CO,H, 
the isobutyl ester of which, C,H,,0,, is a viscous liquid, b. p. 230° 
(decomp.), 121°/11 mm., DZ 1:0774, D? 1:0752. When distilled in 
presence of sulphuric acid, 88-dimethylglyceric acid yields a-hydroxy- 
tsobutaldehyde. These three bromo-ketones are also obtainable 
from methyl isopropyl ketone by the action of bromine, which gives, 
in addition, a tetrabromo-derivative, C;H,OBr,, b. p. 157°/27 mm., 
Dz 2°446. 

[With T. VetirscuKkovskt.|—The action of phosphorus penta- 
bromide on pinacolin yields: (1) Bromomethyl tert.-butyl ketone, 
CH,Br-CO-CMe,, which is a liquid with a pungent odour, b. p. 
70—73°/9 mm., D? 13274, Dj 1°3508, and reduces Fehling’s solution 
in the cold. When heated with water and freshly-precipitated 
barium carbonate, it yields hydroxymethyl tert.-butyl ketone, 
OH:CH,°CO’CMe,, which is a liquid, b. p. 158—160°, 52-5°/12 mm., 
m. p.+9°5°, Di} 0°95295, D;? 0°95164, D’}° 09576, and yields an 
oxime, O,H,,0.N, m. p. 89—90°, and a phenylosazone, C,,H Ny 
m. p. 119—120°. Oxidation of this keto-alcohol yields first the 
corresponding keto-aldehyde and then a-hydroxy-8-dimethylbutyric 
acid, CO,H-CH(OH):CMe,. (2) Dibromomethyl ¢éert.-butyl ketone, 
CHBr,-CO-CMe, (compare Kondakov, A., 1899, i, 859; Wittorv, 
A., 1900, i, 421). (3) BB-Dibromo-yy-dimethylbutane, CH,*CBr,"CMeg, 
m. p. 191—191°5°. 
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[With D. Scrporsx1.]|—The action of phosphorus pentabromide 
on ethyl. isopropyl ketone yields: (1) Ethyl a-bromoisopropyl ketone, 
CBrMe,*COEt, b. p. 50—53°/13 mm., D? 1°:2847, D{ 1°3098, which 
gives ethyl a-hydroxyisopropyl ketone, OH*CMe,°COEt, b. p. 95—97°/ 
100 mm., D{ 0:9548, D? 0°9446, DZ 0°9405, when heated with water 
and freshly-precipitated barium carbonate, and (2) a-bromoethyl 
a-bromoisopropyl ketone, CHMeBr-CO-CMe,Br, b. p. 80—81°/13 mm. 

[With P. Ascumarin. |—JZthyltert.-butylcarbinol, OH:CHEt-CMe,, 
obtained by the interaction of magnesium ¢ert.-butyl chloride and 
propaldehyde, is a liquid, b. p. 132—135°, 42—44°/15 mm., 
D{ 0°84078, D? 0°82462. It forms an acetyl derivative, C,H,,0,, 
b. p. 157—159°/770 mm., and on oxidation yields ethyl tert.-butyl 
ketone, CMe,*COEt, b. p. 125—126°/769 mm., D{ 0°8303, Di? 0°8125, 
which gives a semicarbazone, C,H,,ON,, m. p. 144°. The action of 
phosphorus pentabromide on this ketone yields: (1) a-Bromoethyl 
tert.-butyl ketone, CHMeBr:CO-CMe,, b. p. 67°5—68°5°/11 mm., 
D{ 1:2687, D? 1°2456, and (2) aa-dibromoethyl tert.-butyl ketone, 
CMeBr,*CO-CMe,, m. p. 77°5—79°/10 mm., Df 15955, Di? 1:5674. 
Trimethylacetylmethylearbinol, OH*CHMe’CO-CMe,, obtained by way 
of its acetyl derivative, 0Ac°CHMe’CO:CMe,, b. p. 189—191°, from 
a-bromoethy] ¢ert.-butyl ketone, is a liquid, b. p. 100—101:5°/100 mm., 
Df 0:9483, D? 0°9301, with a faint camphor-like odour and yields 
a semicarbazone in two modifications, m. p. 98—100° and 135° 
respectively. 

[With (Mlle.) A. Umnova.]—The action of bromine on diisopropyl 
ketone yields isopropyl a-bromoisopropyl ketone, CMe,BreCO-CHMe,, 
b. p. 166—168°, 50—-51°/10 mm., Dj} 1:2763, Dj 1:2636, which 
is converted by phosphorus pentabromide into d-a-bromoisopropyl 
ketone, CO(CMe,Br),, a yellow liquid with an odour of cam- 
phor, b. p. 84—85°/9 mm., Dj} 1°6441, D;° 1°6174. Di-a-hydroxy- 
isopropyl ketone, CO(CMe,°OH),, obtained by the action of aqueous 
potassium hydroxide on the dibromo-ketone, forms rhombic plates, 
m. p. 42—43°, b. p. 101°5—102°/11 mm., gives a diacetyl derivative, 
C,,H,,0;, m. p. 51—52°, and is converted by magnesium methyl 
iodide and water into pentamethylglycerol, 

OH:CMe,*CMe(OH)-CMe,°OH, 
which crystallises in slender, shining needles or prisms, m. p. 118—119°. 
When heated with 2% sulphuric acid solution, the trihydric alcohol 
decomposes into acetone and methyl tsopropy! ketone. 

[With G. Brixiant.]—The action of phosphorus pentabromide on 
isopropyl ¢ert.-butyl ketone yields a-bromoisopropyl tert.-butyl ketone, 
CMe,°CO-CMe,Br, b. p. 91—93°/40 mm., 62—64°/12 mm., Dj 1°2441, 
D*’ 12233, which gives a good yield of Butlerov’s oxoctenol (see 
above) when heated with 10% aqueous potassium hydroxide. 

[With (Mlle.) A. ZacHarova. |—isoPropy/lisobutylearbinol, 

CHMe,°CH(0OH):-CH,°CHMe,, 
obtained by the action of magnesium isobutyl bromide on isobut- 
aldehyde, has b. p. 156°, Dj 0°8325, Dé 0°8222, and on oxidation 
yields isopropyl isobutyl ketone, CHMe,°CO:CH,;CHMe,, b. p. 
147—148°, Dj 0°82705, Di? 081223. a-Bromoisopropy! isobutyl ketone, 
CMe, Br-CO-CH,°CHMe,, obtained by the action of either bromine or 
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phosphorus pentabromide, has b. p. 75—78°/12 mm., 81—85°/21 mm., 
Df 1:2187, Dj 1:1979, and, when heated with potassium formate and 
methyl alcohol in a sealed tube at 120°, yields isobutyryldimethyl- 
carbinol, OH-CMe,*CO-CH,°CHMe,, b. p. 67—70°/13 mm., Dj 0:9159, 
Dy 0°8962, the semicarbazone of which, C,H,,0O,N;, m. p. 126°, was 
prepared ; oxidation of the keto-alcohol gives valeric acid. a-Bromo- 
isopropyl a-bromoisobutyl ketone, CMe,Br:CO:CHBr-CHMe,, b. p. 
103—105°/21 mm., is also formed by the action of phosphorus 
pentabromide on isopropyl! isobutyl ketone. 

[With N. Manpryk.]—Phenylisopropylcarbinol, OH:CHPh:CHMe,, 
prepared by the action of magnesium isopropyl? iodide on benzalde- 
hyde, has b. p. 110—111°/13 mm., D} 0°9933, D} 0°9790, forms the 
acetyl derivative, C,.H,,0., b. p. 118—120°/16 mm., and on oxidation 
yields phenyl isopropyl ketone, CHMe,*COPh, which is a colourless 
liquid, b. p. 95—98°/10 mm., Dj 0°9996, D3) 0°9848, and forms the 
semicarbazone, C,,H,,ON,, m. p. 166—167°. ‘lheaction of phosphorus 
pentabromide on the ketone yields phenyl a-bromoisopropyl ketone, 
b. p. 129—130°/12 mm., Df 1°3845, DZ 1°3652 (compare Collet, A., 
1898, i, 477). Benzoyldimethylcarbinol, CMe,Bz:OH, b. p. 116—118°/ 
9 mm., D} 1:0928, D3} 1:0775, when kept in a sealed tube for some 
months, forms the compound, CMe,Bz°O-CMe,Bz or 


O 
Preys | 
bate, CPO OP hbo, 


m. p. 185—186°. 
[With (Mlle.) L. Kotorova.]|—The action of phosphorus penta- 


bromide on cyclohexyl methyl ketone yields bromocyclohexyl methyl 
ke CH,°CH ° ities 

tone, CBrAc<or7?.9772>CH,, b. p. 97—101°/13 mm., and ;this, 
with heated with aqueous potassium hydroxide, gives 1-acety/l- 
cyclohexan-l-ol, C,H,,Ac°OH, b. p. 92—94°/18 mm., D} 1°04259, 
D? 1:02569, which forms the semicarbazone, C,H,,0,.N,, m. p. 102° 
(decomp. ), but does not yield a phenylosazone or react with Fehling’s 
solution. On oxidation, l-acetylcyclohexan-l-ol yields cyclohexanone 
and acetic acid. 

[With M. Caarrronova.|—The action of phosphorus pentabromide 
on cyclohexyl isopropyl ketone, C,H,,*CO-CHMe,, b. p. 83°/11 mm., 
which was prepared from magnesium cyclohexyl bromide and isobut- 
aldehyde, yields cyclohexyl a-bromoisopropyl ketone, C;H,,*CO*CMe,Br, 
b. p. 111—112°/10 mm., m. p. 29°. On oxidation, the latter gives 
cyclohexyl d-hydroxyisopropyl ketone, O,H,,°CO°-CMe,°OH, b. p. 
97-—98°/11 mm., Dj 0°9764, Dj? 0°9655, the semicarbazide of which, 
C,,H,,0.N,, m. p. 183°, was prepared. Oxidation of the keto-alcohol 
yields hexahydrobenzoic and acetic acids. ft. H. P. 


Sugar Solutions and Calcium Hydroxide. P. J. H. van 
GInNEKEN (Zeittsch ver. deut. Zuckerind, 1912, 1293—1295).—Polemical. 
A reply to the criticisms of Weisberg (A., 1912, i, 608). E. F. A. 


Photolysis of Sucrose by Ultra-violet Rays. Danie. BerRTHELOT 
and Henri GAuDECHON (Compt. rend., 1912, 155, 1016—1018. Compare 
A., 1910, ii, 813, 814; 1912, i, 750).—Working with rays (A =0°25,) 
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the photolysis of sucrose can be shown to take place in two stages, the 
first, lasting six hours and consisting of hydrolysis of the sucrose 
to dextrose and lvulose, the solution remaining neutral, and no gas 
being evolved ; and the second, of the decomposition of these two 
hexoses with the evolution of carbon monoxide and hydrogen, the 
relative volumes of these gases liberated pointing to the more rapid 
decomposition of the levulose than the dextrose. With the extreme 
ultra-violet rays the first stage is very rapid, and the separation of the 
two phases is somewhat difficult. W. G. 


Composition of Press Cakes from Sugar Refineries. Lion 
LinpDeT and CHARPENTIER (Bull. Soc. chim., 1912, [vi], 11, 956—958). 
—lIt is shown that these cakes, after having been properly washed by 
the slightly ammoniacal water produced by condensing steam from the 
evaporating pans, contain no free lime. ‘The sugar, which can be 
extracted by washing them with water, is present in the free state. 
The cakes always contain insoluble tribasic calcium saccharate, owing 
to the fact that this compound is not decomposed in the customary 
rapid treatment with carbon dioxide. tT. A. &. 


Plant Colloids. II. The Stability of Starch Solutions. Max 
Samec (Koll. Chem. Beihefte, 1912, 4, 132—174. Compare A., 1912, 
ii, 144).—The ageing of starch solutions is accompanied by a very 
considerable reduction of the viscosity, and the influence of foreign 
substances on the changes which occur during the process of ageing 
has been investigated by means of viscosity measurements. The 
same starch was used for all the experiments, and the solutions 
prepared by mixing a weighed quantity of the starch to a paste with 
25 ¢c.c. of cold water and then adding the paste to 75 c.c. of boiling 
water. After boiling for one minute, the starch paste was heated for 
two hours at 120° and then filtered under pressure, the age of the 
starch solution being reckoned from the time of the completed filtra- 
tion. 

The rate of diminution of the viscosity of such starch solutions is 
greater for dilute than for more concentrated solutions. It is also 
greater for solutions which have been shaken than for corresponding 
solutions which have been kept undisturbed. The addition of hydro- 
chloric acid diminishes the initial viscosity, but retards the further 
progress of the change, and thus increases the stability of the solutions. 
With increasing concentration of the acid, the influence on the 
stability increases at first and passes through a maximum. Potassium 
hydroxide raises the viscosity when added in very small quantity ; 
if larger amounts are present the viscosity is diminished, however, and 
this effect is very pronounced in the case of solutions which contain 
alkali hydroxide in more than 0°001N-concentration. Ammonium 
sulphate and ammonium thiocyanate both diminish the initial viscosity, 
but in concentrated solution the influence of the two salts on the 
stability of the starch solution is quite different, in that the sulphate 
increases the stability, whilst the thiocyanate is comparatively inactive. 

The viscosity change is irreversible in character, and the sensitive- 
ness of the starch solutions towards electrolytes diminishes with the 
time which has elapsed since their preparation. The ageing of the 
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solutions is also found to be accompanied by an increase in the 
electrical conductivity. 

An explanation of some of the observed facts is suggested, in which 
the author assumes that the active constituent is a complex compound 
of starch and phosphoric acid. 


Photochemical Synthesis of Carbohydrates. Juxius Stokiasa 
Joann Sepor, and Wenzet Zposnicxy (Biochem. Zeitsch., 1912, 47,, 
186—188. Compare A., 1912, i, 606).—A reply to the criticisms of 
Walther Lib (A., 1912, i, 750). 8. B.S. 


Existence of a Hydrate of Nitrocellulose. TH. CHANDELON 
(Bull. Soc. chim. Belg., 1912, 26, 495—502).—The viscosities of 
solutions of dry and moist nitrocelluloses in mixtures of alcohol and 
ether have been examined, together with the viscosities of solutions of 
dry nitrocellulose in the same mixture to which small quantities of 
water have been added. 

The author is led to the conclusions : (1) that the greater solubility of 
moist nitrocellulose in a mixture of alcohol and ether does not depend 
on the existence of a hydrate, but simply on the dilution of the solvent 
by the water contained in the moist substance; (2) that it is im- 
material whether this water is contained in the moist nitrocellulose or 
previously added to the solvent, and (3) that a mixture of alcohol and 
ether which contains small quantities of water has a solvent action 
towards nitrocellulose superior to that of an anbydrous mixture of the 
two solvents. H. W. 


A New Nitrocellulose. Tassart (Bull. Soc. chim., 1912, [iv], 
11, 1009—1011).—By the successive action of sulphuric acid and 
nitric acid on cotton with avoidance of rise in temperature, the author 
has obtained a white, powdery unstable compound which is provision- 
ally termed a-nitrocellulose and which contains about 13:5% nitrogen. 
When heated on the water-bath it becomes pasty, evolves nitrous 
fumes with increasing intensity, and ultimately ignites. In thin 
layers, however, heating can be conducted without inflammation, when 
the residue, after cessation of evolution of nitrous fumes, is found to 
contain 6% nitrogen and to reduce Fehling’s solution. The latter 
property is not possessed by a-nitrocellulose to any marked extent. 

Certain substances, such as diphenylamine, dextrose, diaminophenol 
hydrochloride, a-naphthylamine, tetramethyldiaminobenzophenone, etc., 
when warmed with a-nitrocellulose on the water-bath cause 
darkening and subsequent charring without evolution of nitrous 
fumes or inflammation. On the other hand, the tendency of a-nitro- 
cellulose towards spontaneous inflammability is accentuated by the 
presence of p-phenylenediamine. 

a-Nitrocellulose is insoluble in water, soluble in methyl and ethyl 
alcohols, aldehyde, and acetone. Treatment with water or aqueous 
sodium hydroxide leaves it unaffected, but alcoholic sodium hydroxide 
causes marked alteration in properties, and renders it completely 
soluble in water. 

Dextrose and amidon, when similarly treated with sulphuric and 
nitric acids, yield similar products. H. W. 
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Formylated Cellulose. Epwarp 0. Worpen (J. Soc. Chem. Ind., 
1912, 31, 1064—1068).—The author discusses at some length the 
several methods of preparing cellulose acetates and formates which 
have been published, also the means which have been devised for 
converting these esters into plastic substances resembling celluloid. 

Results of work carried out with the object of converting cellulose 
formate, obtained by the action of formic acid (99%) and zine chloride 
on a cellulose prepared by denitrating nitro-cellulose with ammonium 
sulphide solution, into a modification having more valuable properties, 
such as greater solubility in common organic solvents, are recorded. 

The crude solutions of cellulose formate as obtained directly from 
the cellulose were treated with small quantities of water for varying 
periods. Generally speaking, the effect of this treatment is to increase 
the solubility of the product in solvents such as acetone, chloroform, 
and tetrachloroethane, the solubility becoming greater as the 


proportion of water employed or the period of treatment is 
increased. W. H. G. 


Neurine Bromide. Ernst Scumipt and A. Szrsere (Apoth. Zeit., 
1912, '71; Reprint, 2 pp.).—The conversion of large quantities of 
trimethylbromoethylammonium bromide into neurine by moist silver 
oxide is often accompanied by serious loss, due to the formation of 
trimethylamine. A cheaper and more satisfactory method is described, 


in which barium hydroxide is used in place of silver oxide. 
Neurine bromide. on heating with hydrobromic acid at 165—170° 
gives, as already observed, trimethyl-8-bromoethylammonium bromide, 


but the mother liquors contain another substance, apparently the 
isomeric trimethyl-a-bromoethylammonium bromide, crystallising in 
D. F. T. 


tablets. 


The Asymmetric Cobalt Atom. VI. A.urrep Werner and 
McCurcueon (Ber., 1912, 45, 3281—3287).—The active compounds 
of cobalt which have hitherto been prepared belonging to the 
series [en,CoX,|X contain two monobasic acid residues in direct 
combination with the cobalt atom, for example, [Cl,Coen,|X and 
[(NO,),Coen,|X. The authors have now investigated the compounds 
in which the two X-groups have been replaced by one dibasic acid 
residue, for example, the oxalic and carbonic acid residues, in order to 
see if they show mirror-image isomerism. ‘These compounds have 
the following structural formule: 58 thee en, |X and 


[ o:0<4>co en, | x. 
It has been shown previously (A., 1912, i, 78) that geometrical 
isomerides do not exist, and that the acid residues occupy neighbouring 
co-ordination positions. Optical isomerides should, however, exist in 
accordance with the following scheme : 

en/ | 

| 

“3 


4 CO CO, ea aes & 
_f/O0)  ©,0)\\ 
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It was not found possible to resolve the inactive compounds into 
their active components, bnt the individual isomerides have been 
obtained directly from the active 1 : 2-dichlorodiethylenediaminecobaltic 
salts by the action of potassium carbonate and oxalate respectively, 
for example: [Cl,Co en, |]Cl + K,CO, =[CO,Co en, |Cl+2KCI. The fact 
that such active isomerides have been prepared forms further support 
for the cis-structure of these compounds. 

The active carbonato-salts possess an intense red colour, so that their 
rotatory power could only be determined for red light (Cline). The 
observed specific rotations are fairly large, for example, the chloride 
has [a], + 350°, and it is noteworthy that the various salts show very 
different rotatory powers, the iodide having [a],+250° and the 
dithionate [a],+216°. In cold aqueous solution the salts are fairly 
stable, undergoing racemisation very slowly, the rotation diminishing 
by one-half in about eight days. At 90° racemisation is complete in a 
short time. The products of racemisation consist of the inactive 
carbonato-salts, and are formed probably by one of the_yalencies of the 
carbonato-residue becoming loosened for a time, the radicle [Co en,] 
then undergoing a structural change. 

The oxalo-salts possess a smaller specific rotation than the carbonato- 
salts, the chloride and nitrate having [a],+200° and the iodide 
[a].+160°. They are quite stable, the aqueous solutions showing no 
tendency to racemise even on warming. 

The sign of rotation of the various carbonato- and oxalo-salts is the 
opposite to that of the dichloro-salts from which they are obtained. 

Carbonato-salis, YX, where Y =[CO,Coen,].—The d- and 1-chlorides, 
YCl, are obtained by heating a mixture of 1 gram of the active 
dichloro-chloride with the calculated quantity of potassium carbonate 
and 0°5 c.c. of water on the water-bath until the colour changes to red 
(2 mins.). The reaction product is then rapidly cooled in a freezing 
mixture and rubbed with a platinum spatula, when the chloride 
separates as a red, crystalline powder, forming a mixture of the active 
and racemic compounds. The racemate is less soluble than the active 
salt, and is left undissoived when suflicient water is added to dissolve 
about three-quarters of the solid. The pure active chloride is then 
obtained from the aqueous solution by precipitation with a mixture of 
alcohol and ether. [a],+350°, [M]|.+960°; 100 cc of water 
dissolve 5 grams of the active chloride at 18°. 

The active iodides, YI, and dithionates, Y,S,O,, were obtained from 
the active chlorides by double decomposition with ammonium iodide 
and sodium dithionate respectively. The former have [a], + 250°, 
[M].+ 915°, and dissolve to the extent of 1 gram in 100 c.c. of water 
at 18°; the latter has [a],+216° and -220°, [M],+689° and 
— 702°, the solubility being 3°5 grams of the salt in 100 c.c. of water 
at 18°. 

Oxalo-salis, YX, where Y=[C,0,Co en,|.—The active chlorides, 
YCI,H,O, are prepared similarly to the carbonato-salts, using 
potassium oxalate, the chief difference being that the racemate is 
more soluble than the active salt, the latter separating out fairly pure. 
[a]e+ 200° and -— 204°, [M],+641° and —653°; 100 e.c. of water 
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dissolve 2 grams of the salt at 18°. The active iodides, YI, and 
nitrates, YNO,,H,O, were obtained from the chloride by double decom- 
position with ammonium iodide and silver nitrate respectively. Their 
solubilities are respectively 1 gram and 4 grams in 100 c.c. of water at 
18°. The former have [a],+160° and — 155°, [M],+630° and — 610°, 
the latter having [o],+204° and - 200°, [M].+689° and -676°. 
TF. O.2. 


The Asymmetric Cobalt Atom. VII. A.trrep Werner and 
Yust Sarpatra (Ber., 1912, 45, 3287—3293).—Optically active 1 : 2-di- 
amminediethylenediaminecobaltic salts have now been obtained. They 
could not be prepared by resolution of the racemates, but were obtained 
‘from the active 1:2-bromoammine salts by the action of liquid 


ammonia, in accordance with the equation : [nH Co en, |X, +NH,= 
8 


| NHC eD, ¥e, This reaction denotes a change from an asymmetric 
. r 


cobalt compound to one showing molecular asymmetry I (compare A., 
1911, i, 839). 

1 : 2-Bromoamminediethylenediaminecobaltic bromide was used in 
the first experjments, but it was found that the active 1 : 2-diammine 
bromide obtained was always contaminated with the inactive | : 6-salt. 
The formation of the 1 : 6-isomeride was completely prevented, however, 
when the bromocamphorsulphonate was used instead of the bromide 
Recrystallisation of the product of the action of liquid ammonia on 
] ;2-bromcamminediethylenediaminecokaltic d-bromocamphorsulphonate 
gives immediately pure d-diamminediethylenediaminecobaltic d-bromo- 
camphorsulphonate. 

The active salts show very marked dispersion of the rotation, for 
example, the chloride has [a],+15°, [a],+50°; in the three-field 
polarimeter the d-salts give a yellow middle field and orange outer 
fields, the colours being reversed for the /-salts. Their rotatory powers 
for the D-line agree approximately with those of the dinitro-salts, and 
are about one-third of the values obtained for the triethylenediamine 
salts for both the C- and D-lines, 

The solubilities of the active salts are, as a rule, greater than that 
of the racemate. Of the bromocamphorsulphonates, the dd- and 
li-salts are sparingly soluble, whilst the d/- and /d-salts are easily 
soluble. 

The cold aqueous solutions of the active salts can be preserved 
indefinitely without undergoing racemisation; on boiling for some 
time, racemisation occurs, being accompanied by a complete decomposi- 
tion of the compounds, 

d- Diamminediethylenediaminecobaltic d-bromocamphorsulphonate and 
the corresponding ll-sa/t were obtained by dissolving d-bromoammine- 
diethylenediaminecobaltic d-bromocamphorsulphonate or the corre- 
sponding J/-salt in liquid ammonia. After a short time the solution 
turns yellow, and one recrystallisation of the residue after allowing 
the ammonia to evaporate gives the pure salt, [a]i’+81° and — 80°. 

The following active diamminediethylenediaminecobaltic salts, YX, 
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where Y=[(NH,),Co en,], were obtained from the active bromo- 
camphorsulphonates by treatment with concentrated solutions of the 
appropriate acids. The chlorides, YCI,, form golden-yellow prisms ; 
the bromides, YBr,, crystallise in deep-yellow needles ; the perchlorates, 
Y(CIO,),, form yellow, prismatic crystals, and the nitrates, Y(NO,),, 
give slender, golden-yellow, flat crystals. The iodides, YI,, dark 
yellow crystals, and the dithionates, Y(S,O,),,3°5H,O, small, cubical 
crystals, are obtained from the bromides by double decomposition with 
ammonium iodide and sodium dithionate respectively ; the nitrate can 
similarly be obtained, using silver nitrate. 

The specific and molecular rotations of the various salts are 
shown in the following table : 


[a]p. [M]p. [a]. [M].. Temp. 
d-Chloride +50° +159°8° +15° +47°94° 20° 
1-Chloride - 51 — 162°99 -16 — 51°14 22°0 
d-Bromide +37 +164°0 +11 +48°75 23°0 
7-Bromide -— 37 — 164°0 - 9 — 39°89 22°0 
d-lodide +29 +172°3 _ 24:0 

—28 — 166°32 — 24°0 
d-Nitrate +46 +183°7 +55°89 21°5 
7-Nitrate — 44 —175°65 — 47°90 23°5 
d-Perchlorate ... +32 +163°7 — 22°0 
l-Perchlorate ... -—33 — 168°83 7 — 35°81 22°0 
d-Dithionate +116°86 _ 23°0 


=z & FF. 


The Asymmetric Cobalt Atom. VIII. Atrrep WERNER andG, 
TscHERNov (Ber., 1912, 45, 3294—3301).—Optically active 1 :2-chloro- 


bromodiethylenediaminecobaltic salts, | Br Co on, |X, are described. 


The inactive 1 : 2-chlorobromo-bromide, which was used as the starting 
point, was obtained as follows: 1 : 6-dichlorodiethylenediaminecobaltic 
chloride (compare A., 1912, i, 82) was prepared, and transformed into 
1 : 2-chloroaquodiethylenediaminecobaltic sulphate. From the latter, 
chloroaquodiethylenediaminecobaltic bromide was obtained and trans- 
formed, by heating at 105°, into a mixture of the 1 : 2- and 1 : 6-chloro- 
bromodiethylenediaminecobaltic bromide, from which the 1 : 2-isomeride 
is obtained by means of its Jesser solubility (compare A., 1912, i, 83). 

The active chlorobromo-salts were obtained by treating an aqueous 
solution of the racemic bromide with active ammonium bromocamphor- 
sulphonate (compare the preparation of the active dichloro-salts, 
A., 1912, i, 11), After a short time, when ammonium d-bromo- 
camphorsulphonate is used, a microcrystalline precipitate of /-chloro- 
bromodiethylenediaminecobaltic d-bromocamphorsulphonate separates, 
whereas ammonium /-bromocamphorsulphonate gives the d/-salt. The 
salts are very unstable in aqueous solution, readily giving the bromo- 
aquo-salts, so that all operations must be carried out as quickly as 
possible. 

The various active salts were obtained from the bromocamphor- 
sulphonates by trituration with the requisite concentrated mineral 
acid until complete solution was attained ; the strongly-cooled solutions 
were then precipitated with alcohol, 
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The following table (rows ] and 2) gives a summary of the rotatory 
powers of the various salts ; for the sake of comparison, the rotations 
of the dichloro-salts are also given (rows 3 and 4): 

Chloride. Bromide. Nitrate. Sulphate. Dithionate. 


emi, an, ann, (ean, ———, 
fe]. (M). fa} ([M). fo). ([M]. [a]. [M/2. [a]. [M2 
d-Salt... +164° +571° +148° +581° +144° +513° +144° +506° +116° +445° 
7-Salt... —176 -612 -155 -608 -—152 -542 -148° -520 -120 -460 
d-Salt... +184 +558 +168 +554 +164 +511 +180 +536 +160 +542 
1-Salt... —200 -697 -176 -581 -164 -511 -182 -540°5-164 -—556 
The above are the maximum values observed, since racemisation 
takes place very rapidly. 
1-Chlorobromodiethylenediaminecobaltic d-bromocamphorsulphonate, 
Y(SO,°C,,H, ,OBr), 


where Y= oo Coen, |, forms a grey, crystalline powder with a 


violet shade; [a]?°-40°, [M}?°-242°. The corresponding” dl-salé 
is similar ; [a??°+32°, [M]}°+193° The active chlorobromodiethylene- 
diaminecobaltic chlorides, YC],H,O, are dark, greyish-violet, crystal- 
line powders, as also are the bromides, YBr,H,O, and the nitrates, 
YNO,. The sulphates, Y,SO,,H,O, and dithionates, Y,S,O,,H,0, 
are respectively light violet, crystalline powders and light grey 
leaflets. T. 8. P. 


a-Aminobutyric Acid and its Derivatives. Emr ABpERHALDEN 
and Ericn Wurm (Zettsch. physiol. Chem., 1912, 82, 167—171. Com- 
pare Abderhalden and Chang, A., 1912, i, 338).—When pure a-amino- 
butyric acid is treated with concentrated hydrochloric acid under the 
conditions prevailing during protein hydrolysis, only about 5% of the 
acid undergoes decomposition. Alanine and leucine remain unchanged 
under these conditions. 

The conditions for the preparation of pure formyl-d- and -J-amino- 
butyric acid are described. Formyl-d-aminobutyric. acid has 
[a]? —27-°74°, the value for the isomeride being + 27°98°. 

The formyl group is readily hydrolysed by water. 

On feeding d/-aminobutyric acid or glycyl-d/-aminobutyric acid to 
rabbits, neither the acids nor their components could be detected in the 
urine. E. F. A. 


Preparation of Creatine from Urine. Atos Viquerart 
(D.R.-P. 251937).—A modification of Neubauer’s method (compare 
Abderhalden, Lehrbuch Biochem. Arbeitsmethoden, 1910, III, 783) by 
which creatine is isolated from urine as its zinc chloride double salt. 


F. M. G. M. 


Some Complex Compounds of Platinous Chloride with 
Aminoacetal. J. Tscnucarv and B. OreLKine (Compt. rend., 1912, 
155, 1021—1023).—An endeavour to prepare two isomeric substances 
of the type, [Pt(NHMe,),Cl,], prepared by Jorgensen (A., 1906, 
i, 338), replacing the dimethylamine by aminoacetal. On adding 
aminoacetal to a dilute solution of potassium platinosochloride, a yellow, 
crystalline compound is deposited, crystallising from alcohol in needles, 
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m. p. 133°. It has the composition (Pt2ACl,), where A stands for the 
aminoacetal molecule, NH,*CH,°CH(OEt),. This substance is a very 
feeble electrolyte, and is almost unacted on by silver nitrate in alcoholic 
solution. In benzene solution it polymerises as shown by cryoscopic 
molecular weight determinations. The mother liquors from its pre- 
paration on evaporation yield a colourless, crystalline compound, 
(Pt4A)Cl,, m. p. 130'5°, the chlorine of which is immediately preeipi- 
tated by silver nitrate. With potassium platinosochloride it yields a 
salt, (Pt4A)PtCl,, pink needles, m. p. 127°, which is not acted on by 
Reiset’s chloride I. 

An attempt was made to prepare the two isomerides having the con- 
stitution (Pt2A2NH,)Cl,, but it only yielded gummy products which 
with potassium platinosochloride gave the same salt, 

(Pt2A2NH,)PtCl,, 
lilac needles, m. p. 151°. W. G. 


The Nitrile and Sulphonamide of Thiodiacetic Acid. N1us von 
ZWEIGBERGK (Ber., 1912, 45, 3337—3338).—Dry hydrogen sulphide 
and ammonia are led into an ethereal solution of chloroacetonitrile until 
the solution, which first becomes warm, begins to cool. After collect- 
ing the precipitated ammonium chloride and concentrating the filtrate, 
white, rhombic tablets of the nitrile of thiodiacetic acid, S(CH,°CN),, 
are obtained, m. p. 45°5—46'5°. Acetone may be used instead of 
ether as solvent. The substance cannot be obtained by the action of 
phosphoric oxide on ammonium thiodiacetate. 

If, instead of proceeding as above, an ammoniacal, alcoholic solution 
of chloroacetonitrile is saturated with hydrogen sulphide, yellowish- 
white leaflets of the sulphonamide of thiodiacetic acid, S(CH,*CS-NH,),, 
m. p. 124—125°, are obtained. 2, & 2. 


Constitution of the Compound known as Phorononitrile, 
and on Some Other Derivatives of Phoronic and Mesitylic 
Acids. J. Minixan (Rec. trav. chim., 1912, 31, 287—298).—The 
true nitrile of phoronic acid should have the formula C,,H,,ON,, 
whereas the so-called nitrile discovered by Pinner (A., 1881, 796) has 
the formula ©,,H,,O,N,. Applying the conclusions drawn by 
Anschiitz in the case of mesitonic acid (A., 1888, 1272) to the 
present question, the relation of these nitriles to phorone shoud 
be represented thus: Phorone, CMe,:CH:CO:CH:CMe,. Nitrile, 
CN-CMe,°CH,°CO-CH,:CMe,° ON, Amide, 

NH, ‘CO: ‘CMe, -CH,:CO-CH, -OMe,* CO-NH,. 
OMe," CH,: “0: OH, *CMe,. 
So-called nitrile, | 
CO 


NH NH-CO 


As the direct addition of hydrogen cyanide to such an unsaturated 
ketone as phorone would be extremely difficult, an attempt has been 
made to prepare the amide. Methyl phoronate, C,,H..O,, obtained in 
white needles, m. p. 30°, by the action of methyl alcohol and 
sulphuric acid on phoronic acid, was heated for some hours with 
alcoholic ammonia in a sealed tube, when, instead of the expected 
amide, the so-called phorononitrile was the product, m. p. 326—327°. 
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As the amide group is in the favourable y position with respect to the 
ketone group, it is assumed that the expected amide has lost water 
and that the phorononitrile is a di-lactam or an anhydrodiamide of 
the above constitution. It is possible to replace the hydrogen 
attached to the nitrogen in compounds of this structure, and, in fact, 
diacetylanhydrophoronodiamide, C,;H,.0,N., m. p. 89—90°, has been 
obtained by the action of acetic anhydride. The compound is also 
very stable and dissolves in cold concentrated nitric acid, yielding a 
crystalline mass which is probably an additive product with the acid, 
and from which, water recovers the material unchanged. 

Analogous anhydrodiamides are the imidopimelimide of Marck- 
wald (A., 1888, 677; .compare also Volhard, A., 1892, 433) 
and the ketodi-imide of B-acetylglutaric acid of Emery (A., 1897, 
i, 325). 

Pinger’s phoronimide (Joc. cit.) also yields the anhydrodiamide on 
heating with ammonia, and, accepting Anschiitz’s di-lactone structure 
for the parent substance phoronic anhydride, it is probable that the 
imide is a lactone-anhydroamide of the constitution 


CMe,*CH,*C-CH,—CMe, 


CO NH O CoO. 
Methyl phoronate and the di-lactone have also been heated with 
methylamine, the product being anhydrophoronodimethyldiamide, 
C,,H,,0,.N,, m. p. 186—137°, which is much less stable than the 
unsubstituted anhydrodiamide, since it readily loses methylamine on 
warming with potassium hydroxide. The product of the action of 
methylamine on the di-lactone in the cold has the formula C,,H,,0,N, 
and m. p. 116—118°, and from analogy to the fact that ammonia 
forms with hydrochelidonodi- lactone (Volhard, loc. cit.) and with 
B-acetylglutarodilactone (Emery, Joc. cit.) ammonium salts of amino- 
acids, it probably has the constitution 
CMe,°CH,*CO-CH,.CMe, 
OC-NHMe OC-OH,NH,Me. 

It decomposes at its melting point, and the product, C,,.H,,0,N, 
m. p. 110°, is, most likely, the lactone of anhydrophoronomethylamide, 


CMe,°CH,°C:CH,"CMe, 
| A 
OC NMe O—CO. 
Methyl mesitylate, CjH,,0O,N, has also been prepared in colourless 
needles, m. p. 119-—120°. J.C. W. 


The Formation of Metallic Nitrides from Thiocyanates and 
Cyanides. ALEXANDER C. Vournasos (Zeiisch. anorg. Chem., 1912, 
77, 191—196. Compare A., 1911, ii, 600).—Aluminium, in the form 
of an impalpable powder, reduces many organic nitrogen compounds, 
with formation of the nitride ; thus, with thiocarbamide, the reaction 
is CS(NH,), + 2Al= Al,N, + H,S+ H,+C. 

Potassium and ammonium thiocyanates, dried and mixed with 
aluminium powder, react if placed in a covered crucible and heated by 
the blowpipe according to the equation: 2K CNS+2Al]=.8, + 
Al,N,+2C, but a secondary reaction occurs to some extent between 
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the aluminium nitride, carbon, and potassium sulphide: 2K,S,+ 
AI,N,+2C=Al,S;+2KCN+K,S. Washing -the product with 
alcohol gives a residue consisting of aluminium and carbon. Boron 
reacts in a similar manner. 

Magnesium reacts violently with thiocyanates, more quietly: with 
cyanides: 2KCN+3Mg=Mg,N,+2K+20, the product containing 
free potassium, whilst some carbide is formed at higher tempera- 
tures. 

Glucinum reacts quantitatively with cyanides: 3G1+Hg(CN),= 
G1,N, + Hg + 2C, and calcium reacts in a similar manner, C. H. D. 


The Supposed Case of Isomerism with Potassium Ferri- 
cyanide. Orro Hauser and E. Bissatsxr (Ber., 1912, 485, 
3516—3521).—The supposed green isomeride of potassium ferricyanide 
(compare Locke and Edwards, A., 1899, i, 407 ; Bellucci and Sabatini, 
A., 1911, i, 430) is simply the ordinary salt containing some Prussian- 
blue as impurity ; the aqueous solution contains the Prussian-blue in 
collodial solution. An artificial mixture of potassium ferricyanide 
and Prussian-blue answers to all the reactions of the supposed green 
isomeride, and gives the same absorption and _ ultramicroscopic 
phenomena. The non-formation of the ferri-imido-ester (compare 
Bellucci and Sabatini, Joc. cit.) from the green isomeride, or at all 
events its formation to a limited extent, is due to the catalytic effects 
of the decomposition product. 

The above agrees with Piutti’s observation (A., 1912, ii, 712) that 


the red and green forms have exactly the same absorption spectrum. 
x. &. P. 


Complex Compounds of Iron and the Formation of Nitro- 
prusside. Pavut Scuwarzkorr (Abhandl. deut. naturwiss-med. Ver. 
Béohmen, 1911, 3 ; Reprint 55 pp.),—The assumption that the formation 
of nitroprusside occurs according to two consecutive reversible reactions : 

K,FeCy, + NaNO, <— K,Na(FeCy,NO,)+KCN and 

K,Na(FeCy,NO,) + H,O <— K,(FeCy,NO) +KOH + NaOH 
has been tested by titrimetric estimation of the alkali present after 
equilibrium is reached, and the results when substituted into an equation 
derived to represent theconditionsof theequilibrium, yield good constants. 
Considering the reactions from the ionic point of view, (FeCy,)’” + 
(NO’.) <— (FeCy,;NO,)"”+Cy’ and (FeCy,;NO,)"”+H,O =; 
(FeCy,NO)’ + 20H”, the first stage seems to imply a dissociation of the 
ferrocyanide ion into (FeCy,)” and Cy’; this is quite probable as 
mercuric chloride in not too dilute solution of potassium ferrocyanide 
precipitates an iron ferrocyanide apparently indicative of a series of 
dissociations finally reaching the ferrous ion ; similarly formaldehyde 
which is well known to combine with hydrocyanic acid, acts on a 
warm solution of potassium ferrocyanide, forming a deposit consisting 
of a mixture of ferrous and ferric hydroxides with a complex ferro- 
cyanide. The power of mercuric chloride to remove cyanide ions from 
a solution should therefore accelerate the formation of nitroprusside 
by withdrawing the cyanide ion produced in the first stage of the 
action, and experimental investigation shows that it effects a very 
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considerable acceleration. It was not found possible to prepare com- 
pounds in which more than one (CN) group of potassium ferrocyanide 
is replaced by (NO). 

It is also discovered that nitrous acid exerts an incomplete oxidising 
action on an acidic solution of potassium ferrocyanide and an incom- 
plete reducing action on acidic solutions of potassium ferricyanide ; in 
a similar manner it causes the oxidation of an ordinary ferrous salt 
and the reduction of a ferric one. D. B. % 


Preparation and Properties of Scandium Platinocyanide. 
N. A. Ortov (Chem. Zeit., 1912, 36, 1407—1408).—The compounds of 
scandium which have hitherto been obtained leave it doubtful whether 
scandium must be classed with the cerium group or with the yttrium 
group of the rare earths. The double sulphate with potassium 
sulphate resembles the double sulphates of the cerium metals, whilst 
the weak basic properties of scandium, and the fact that copious 
precipitates are obtained when the salts are boiled with solutions of 
sodium thiosulphate or hydrofluosilicic acid, indicates its resemblance 
to the yttrium metals. The platinocyanides of the cerium metals are 
yellow, whilst those of the yttrium metals are red, and this should give 
a method of classifying scandium. Scandium platinocyanide was 
obtained by concentrating the solution obtained after collecting the 
precipitate of barium sulphate formed on mixing equivalent solutions 
of scandium sulphate and barium platinocyanide. Yellow crystals, 
which are very similar in appearance to cerium platinocyanide, separate 
from the solution, but a red, crystalline crust forms on the sides of the 
vessel. On drying, tne yellow crystals become reddish- or orange- 
coloured. If the solution is evaporated to dryness on the water-bath 
a yellow residue is obtained, which becomes red on cooling. The 
reverse change from red to yellow takes place on heating. The 
yellow crystals have a composition corresponding with the formula 
Se,(PtC,N,),,18H,O, whilst the red crystals have the formula 

Se,(PtC,N,),,21H,0. Tr. 8. ®. 


Some Metallic Salts and Complex Metallic Derivatives of 
Cyano-carboxylic Acids and their Esters. Lizzi Prrrerson 
(J. pr. Chem., 1912, [ii], 86, 458—471).—An account of the prepara- 
tion and properties of some metallic salts and derivatives of cyano- 
acetic and a-cyanopropionic acids. 

By triturating cuprous oxide with a hot concentrated aqueous 
solution of cyanoacetic acid in the absence of air, a cuprous salt, 

CN:CH,°CO,Cu,3CN-CH,°CO,H,H,O 
is obtained in small, white needles, which become green and melt at 
119—120° when rapidly heated. 

The ferric salt, Fe,(CO,-CH,°CN)(OH),,6H,O, prepared by the 
addition of ferric sulphate to a solution of barium cyanoacetate, forms 
deep, garnet-red prisms, m. p. 107°; the cobalt, cupric, and silver salts 
are also mentioned. 

Hydroxymercuricyanoacetic acid, OH-Hg*CH(CN)-CO,H, is obtained 
as a white, crystalline precipitate by shaking mercuric oxide for two 
days with an aqueous solution of cyanoacetic acid ; the sodium and, 
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bariwm salts are prepared in a similar manner from the corresponding 
salts of cyanoacetic acid ; the potassium salt is prepared by the addition 
of potassium hydroxide to an aqueous solution of mercuric cyanide and 
potassium cyanoacetate. ; 

The methyl and ethyl esters are formed by the interaction of mercuric 
acetate and the corresponding esters of cyanoacetic acid in methyl 
alcoholic solution. 

Mercuric acetate reacts with ammonium cyanoacetate in aqueous 
solution, yielding the compound, OBE CHIONy-co> He. as a 
white, flocculent precipitate. 

a-Hydroxymercurt-a-cyanopropionic avid, OH*Hg*CMe(CN)-CO,H, is 
a yellowish-white, crystalline substance obtained by the addition of 
a-cyanopropionic acid to a solution of mercuric oxide in excess of dilute 
acetic acid. F. B. 


The Benzene Problem. Kurr Gesuarp (J. pr. Chem., 1912, [ii], 
86, 540—545).—A repetition of the author’s views on the structure 
of the benzene ring (A.; 1912, ii, 242), together with a criticism of a 
recent paper by Liebig on this subject (A., 1912, i, 686). F. B. 


Chemical Action of Light. III. Oxidation of Benzene 
Hydrocarbons. Hermann Surpa (Monaitsh., 1912, 33, 1255—1285). 
—The fact that the most easily isolable products of the autoxidation 
in light of benzene homologues are carboxy-acids is attributed to the 
relative instability of the intermediate products. 

The most satisfactory source of light used was a quartz lamp, used 
at a distance of about 10 centimetres from the specimen of substance. 
The velocity of the first stage of the oxidation could be approximately 
measured by the amount of peroxide formation ; this was estimated by 
the action on a solution of potassium iodide acidified with dilute 
sulphuric acid with titration of the liberated iodine some hours 
afterwards. The parallel formation of carboxylic acids was estimated 
previously by titration with /30-potassium hydroxide solution; it 
appears that the amount of acid formed cannot be entirely due to the 
decomposition of the peroxide. 

The results indicate that pure benzene is practically passive, but that 
the presence of thiophen causes peroxide formation. Methyl substi- 
tuted benzenes undergo autoxidation when illuminated, and the action 
is accelerated by the presence of small quantities of nitrobenzene or 
of one of the nitrotoluenes. The oxidation of xylene occurs more than 
twice as rapidly as that of the toluenes, and p-xylene oxidises more 
rapidly than the ortho-isomeride. The oxidation of 4-nitro-m-xylene 
under the influence of light resembles that of p-nitrotoluene, but is 
feebler ; this accords with the behaviour of these substances towards 
chromic acid ; p- and o-nitrotoluenes are oxidisable by this reagent to 
the corresponding aldehydes, but 4-nitro-m-xylene in acetic anhydride 
solution contaiming sulphuric acid is oxidised, according to the 
conditions, to 4-nitro-m-tolualdehyde, small, yellow rods, m. p. 64° 
(phenylhydrazone, m. p. 108°), or the corresponding diacetate, 
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NO,°C,H,Me-CH(OAc),, yellow needles, m. p. 80—82°, together with 
some 4-nitro-m-toluic acid, m. p. 219—220°. 
The results are discussed in relation to their theoretical bearing. 
D. F. T. 


Rational Preparation of Benzene Homologues. Franz 
KuncKELL and Grore Uuex (J. pr. Chem., 1912, [ii], 86, 518—520. 
Compare Rennie, T., 1881, 41, 33).—In the preparation of the homo- 
logues of benzene by the Friedel-Craft reaction, the alkyl haloids may 
be replaced with advantage by the esters of chlorocarbonic acid. 

When aluminium chloride is added to a mixture of the aromatic 
hydrocarbon and chloro-ester, several alkyl groups are simultaneously 
introduced, whilst if the ester is added to a cooled mixture of the 
hydrocarbon and aluminium chloride, the main product consists of a 
hydrocarbon in which only one alkyl group has been substituted. 

The preparation of toluene and xylene from methyl chlorocarbonate 
and benzene, of trimethylbenzene from toluene, and of diethylbenzene 
and diethyltoluene, is described. 

The isobutyl and amyl esters of chlorocarbonic acid give better 
yields than the lower homologues. F. B. 


a-Phenyl-88-dimethylpropane, a New Amylbenzene. ARTUR 
ByepEN (Ber., 1912, 45, 3479—3483).—The interaction of magnesium 
benzyl chloride and ¢ert.-butyl bromide in boiling ether leads to the 
formation of  a-phenyl-RB-dimethylpropane, CMe,*CH,Ph, b. p. 
185°6 —186°0°, Di** 0°8581, n}* 1°48837, a colourless liquid having a 
pleasant, aromatic odour resembling that of anisole. C. 8. 


Influence of Light on the Rate of Polymerisation of Phenyl- 
butadiene. Hans Stopse and Fritz Reuss (Ber., 1912, 48, 
3496—3498).—The formation of bisphenylbutadiene by different 
methods has been recorded by several investigators. The authors 
have performed parallel experiments, in darkness and in ordinary 
daylight, on phenylbutadiene in an atmosphere of carbon dioxide. 
The course of the polymerisation is followed by measuring the change 
in the refractive index. It is found that the polymerisation proceeds 
in the dark, but is considerably accelerated by light. Assuming that 
the quantity of the bimolecular form is proportional to the refractive 
index, the unexposed hydrocarbon contains 12—13% of bispheny]l- 
butadiene and the insolated specimen 75—76%, after two and a-half 
months. The polymerisation appears to be complete after seven 
months. C. S. 


Action of Aniline on 1:3:5-Tribromo -2: 4:6-tri-iodo- 
benzene. Constantin I. Istrat1 and M. A. Mrmatiescu (Chem. 
Zentr., 1912, ii, 1275; from Bul. Soc. Stiinie Bucaresti, 1912, 21, 
23—26).—When this tribromotri-iodobenzene is heated with aniline it 
undergoes more extensive substitution than is the case with nexa- 
chlorobenzene (compare ibid., 20, 621), and the resulting polyamines 
are more easily oxidised. Alcohol extracts from the product a tribromo- 
iodobenzene, needles, m. p. 154—156°, the aniline salt of glyoxylic 


: 

F| 

ql 
ti 
¥ 


aces 


oe 


EE TT aE REE OE ENTE 


i. 20 ABSTRACTS OF CHEMICAL PAPERS. 


ve 


acid, C,H,,0,N, yellowish-white leaflets, m. p. 173°, and also aniline 
hydrobromide and iodide, whilst the amorphous, dark blue, insoluble 


residue has the composition of an iodopenta-anilinobenzene. 
J.C. W. 


Rule of the Conservation of the Type in Benzene Substitu- 
tions. ARrno.p F, Houxeman (Rec. trav. chim., 1912, 31, 267—280).— 
When reviewing the introduction of further substituents into benzene 
rings which have already been once or twice substituted, only a few 
doubtful cases were found which were contrary to the rule that the 
position occupied is independent of the nature of the substituent. It 
is now shown that the bromination and the nitration of o-iodotoluene, 
the bromination of o-chlorotoluene, and the chlorination of o-chloro- 
nitrobenzene are no longer to be regarded as exceptions to the rule. 

Hirtz (A., 1896, i, 531) assigned to the product obtained by 
brominating o-iodotoluene, ‘‘ by analogy,” the constitution 

Me:I[:Br=1:2:4, 

whereas Reverdin (A., 1898, i, 180) showed conclusively that the 
chief nitration product was Me:I1: NO,=1:2:5. The latter compound 
has now been reduced by means of iron powder, yielding the odo- 
toluidine, Me:1: NH,=1:2:5, as unstable, white leaflets, m. p. 42°, 
which were diazotised with difficulty in hydrobromic acid solution, and 
converted into bromoiodotoluene, Me: 1; Br=1:2:5, b. p. 262—265°, 
n,,= 1°6484. On the other hand, the direct bromination of o-iodo- 
toluene (compare Hirtz, Joc. cit.) was accomplished in the presence of iron 
powder, but the product was of a very complicated nature, although 
the main fraction boiled at 260—265°. Direct comparison of such 
liquids being impossible, it was sought to obtain crystalline nitro- 
derivatives of them. The preparation from o-iodonitrotoluene, when 
heated with fuming nitric acid, gave 5-bromo-2 : 6-dinitrotoluene, 
m. p. 103°. The mixture from the direct bromination, when nitrated 
in acetic acid, gave a small number of yellowish-green crystals, a 
bromoiododinitrotoluene, m. p. 178—181°, which was the principal 
product when the highest fraction, b. p. 270—275°, was separately 
treated. The larger portion, however, remained in solution, and-on 
dilution with water a product was obtained, m. p. 92—93°, which was 
shown to be a eutectic mixture of the above bromoiododinitrotoluene 
and the 5-bromo-2 : 6-dinitrotoluene. Assuming that only the 1:2:5- 
compound loses iodine on nitration, an estimation of the hydrogen 
iodide showed that this isomeride formed about 40% of the mixture. 
The 5-position is therefore entered to a preponderating extent by both 
the nitro-group and the bromine atom. 

In the analogous case of the bromination of 9-chlorotoluene it is 
most likely that the product is a mixture of all the possible isomerides, 
although it is not proved that the prevailing one is the 1:2:5. This 
one, however, predominates in the case of the nitration of o-chloro- 
toluene, as Wibaut will soon describe. 

Cohen and Bennet (T., 1905, 87, 323) obtained by the chlorination 
of o-chloronitrobenzene the isomerides Cl,: NOQ,=1:4:2 and 1:6:2, 
and a further product which melted at 31° was said by them to be the 
1:5:2 compound. The entry of chlorine into a position meta to 
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chlorine and para to a nitro-group is contrary to the conservation of 
type, and it is now shown that the doubtful product is most probably 
a eutectic mixture of the 1:4:2 and 1:6:2 isomerides. J.C. W. 


Nitro-derivatives of 2:6-Dibromotoluene. Jan J. BLANKSMA 
(Chem. Weekblad, 1912, 9, 968—972. Compare A., 1912, i, 982).—A 
number of nitro-derivatives of 2 : 6-dibromotoluene have been prepared. 
The parent substance is obtained by replacing the amino-group in 
6-bromo-o-toluidine (compare Friedlander, Bruckner, and Deutsch, 
A., 1912, i, 318) by bromine by the Sandmeyer method, and forms 
colourless crystals, m. p. 2°, and not as stated by Nevile and Winther 
(T., 1880, 37, 429). By the action of nitric acid (D 1°45) this 
substance is converted into 2 : 6-dibromo-3-nitrotoluene, pale yellow 
crystals, m. p. 50°, and not 2: 6-dibromo-4-nitrotoluene as stated by 
Nevile and Winther. Its constitution was proved by its formation 
from 6-bromoacet-o-toluidide. On nitration, this substance yields 
6-bromo-3-nitroacet-o-toluidide, yellow crystals, m. p. 199°, con- 
verted by concentrated sulphuric acid into 6-bromo-3-nitro-o-toluidine, 
orange-yellow crystals, m. p. 144°. Exchange of the amino-group 
of this compound for bromine by the Sandmeyer reaction yields 
2 : 6-dibromo-3-nitrotoluene, identical with the product obtained by 
nitration of 2:6-dibromotoluene. Potassium permanganate does not 
oxidise it to the corresponding benzoic acid derivative. Further 
nitration converts it into 2: 6-dibromo-3 : 5-dinitrotolwene, colourless 
crystals, m. p. 161°. Heating with alcoholic ammonia at 100° yields 
6-bromo-3 ; 5-dinitro-o-toluidine, yellow crystals, m. p. 200°; its 
acetyl derivative forms colourless crystals, m. p. above 300°; at 150° 
the producé is 3 : 5-dinitro-1 : 2 : 6-tolylenediamine, light brown crystals, 
m. p. 298°; the corresponding acetyl derivative forms colourless 
crystals, decomposing above 300°. At 150° an alcoholic solution 
of methylamine converts 2 : 6-dibromo-3 : 5-dinitrotoluene into 
3 :5-dinitro-1 : 2 : 6-tolylenedimethyldiamine, orange-red crystals, m. p. 
216°. 

Nitration of 2-bromoaceto-p-toluidide produces 2-bromo-5-nitro- 
aceto-p-toluidide, pale yellow needles, m. p. 120°, converted by con- 
centrated sulphuric acid into 2-bromo-5-nitro-p-toluidine, orange-red 
needles, m. p. 165°, which is converted by diazotisation into 2-bromo- 
5-nitrotoluene, identical with that obtained from 6-bromo-3-nitro- 
o-toluidine. 

Replacement of the amino-group in 2-bromo-5-nitro-p-toluidine 
by bromine by the Sandmeyer reaction yields 2 : 4-dibromo-5-nitro- 
toluene, colourless needles, m. p. 85°, WNitration with nitric and 
sulphuric acids converts this substance into 2 : 4-dibromo-3 : 5-dinitro- 
toluene, m. p. 130° (compare Davis, T., 1902, 81, 873), which with 
alcoholic ammonia at 150° yields 3: 5-dinitro-1 : 2 : 4-tolylenediamine 
(compare A., 1904, i, 566). A. J. W. 


Preparation of Anthracenemonosulphonic Acids. Farsen- 
FABRIKEN VORM. FRiepR. Bayer & Co. (D.R.-P. 251695).—The pre- 
paration of anthracenemonosulphonic acids has previously been 
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attended with difficulty ; it is now found to proceed smoothly if the 
sulphonation is carried out in the presence of glacial acetic acid. 

A solution of anthracene (300 parts) in acetic acid (600 parts) 
is cooled and slowly treated with chlorosulphonic acid (200 parts), the 
mixture is rapidly heated to 95°, and maintained at this temperature 
during five hours ; the clear olive-green solution is treated with water 
(5000 parts), and the insoluble residue subsequently treated with more 
water (4500 parts) at 40°. The anthracene-a-sulphonie acid (in 50% 
yield) is precipitated from the filtrate with salt, whilst the residue on 
treatment with a large volume of hot water furnishes anthracene-f- 
sulphonic acid in over 30% yield. F, M. G. M. 


Tridiphenylylmethyl. Juxiius Scumipiin (Ber., 1912, 485, 
3171—3183).—The tridiphenyly!methyl discovered earlier (Schlenk, 
Weickel, and Herzenstein, A., 1910, i, 236) is a mixture of two 
isomerides. 

By a modification of the method of the earlier workers good yields 
of the tridiphenylylearbinol could be obtained. 4-Bromodipheny] in 
ethereal solution was converted by the action of magnesium and 
successive quantities of iodine into the corresponding organo- 
magnesium compound which reacted with p-bisdiphenylyl ketone, 
producing a mixture of a- and £-tridipherylylcarbinol, together with 
some p-tridiphenylylmethane and p-bisdiphenyl. p-Z'ridiphenylyl- 
methane, obtainable also by the reduction of the mixture of a- and 
B-tridiphenylylcarbinols, forms colourless crystals, m. p, 241—242° 
(corr.),and when recrystallised from benzene tenaciously retains benzene 
of crystallisation even to the m. p.; p-disdiphenyl forms inodorous 
leaflets, m. p. 318—319° (corr.). 

The isomeric carbinols, the relative proportions of which varied 
considerably in different experiments, could be separated by fractional 
recrystallisation of the mixture from ether, or by converting into a 
mixture of the chlorides and then recrystallising from benzene. 
a-Tridiphenylylmethylearbinol, the less soluble isomeride, has m. p. 
212° (corr.), whilst the B-compound forms leaflets, m. p. 199—200° 
(corr.) ; both carbinols, at a concentration of 1 : 60,000, in a mixture 
of acetic and sulphuric acids give an absorption band from 440 to 510 py. 
The action of acetyl chloride or, better, of hydrogen chloride on the 
benzene solution converts the carbinols into the corresponding chlorides ; 
a-tridiphenylylmethyl chloride, needles, m. p. 200° (corr.); -chloride, 
m. p. 187—188° (corr.). The two chlorides are convertible by the 
action of copper powder on the benzene solution into the correspond- 
ing tridiphenylylmethyls ; a-tridiphenylylmethyl, C(C,;H,Ph),, is a dark 
green, crystalline powder, the solution of which is brownish-red, and 
at a concentration of 1:5000 shows an absorption band from 430 py 
to the ultra-violet ; the molecular weight in benzene solution was 
499, the theoretical being 471. 

B-Tridiphenylylmethyl forms dark green needles, and gives a deep 
blue solution, which shows an absorption band (at a concentration 
1:6000) extending from 600 to 640 uu; the molecular weight in 
benzene was 518. The two tridiphenylylmethyls easily undergo 
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atmospheric oxidation, producing the a- and [-tridiphenylylmethyl 
peroxides, m. p. 213° (corr.) and 198° respectively. 

Experiments were made to ascertain whether so-called triphenyl- 
methyl can be observed to dissociate into the unimolecular condition. 
Gomberg and Cone (A., 1904, i, 658) obtained molecular weights in 
phenol solution indicating a dissociation, but this result was due to 
chemical interaction between solvent and solute with the formation 
of p-hydroxytetraphenylmethane, m. p. 282°, and triphenylmethane. 
By determining the alteration of m. p. and b. p. successively with the 
same benzene solution, it is now shown that the molecular weight is 
the same at both temperatures, and is only a little lower than that 
calculated for the bimolecular condition. The alteration in the colour 
of solutions of triphenylmethyl on warming is, therefore, probably 
not due to dissociation. D. ¥. = 


Phenyldiphenylylnaphthylmethyl. Ju.ius Scumrm.in and 
Antonio Garcra-Bants (Ber., 1912, 45, 3183—3188).—The authors 
have succeeded in preparing triarylmethane compounds containing 
an asymmetric carbon atom, 

p-Diphenylyl a-naphthyl ketone, C,H,Ph*CO-°C,,H,, obtained by the 
action of naphthoyl chloride on diphenyl in carbon disulphide solution 

Px under the influence of aluminium chloride, forms 

( | —_ m. P =, ered pg — with 

. aluminium chloride at -— , it condenses to 

Ph bh ie phenylbenzanthrone (annexed formula), goldea-yellow 
plates, m. p. 178—179° (corr.), which gives a 

Ww A = fluorescent red solution Apres atten shaban 
acid. The above diphenylyl naphthyl ketone reacts 

with magnesium phenyl iodide giving phenyl-p-diphenylyl-a-naphthyl- 
carbinol, C,,H,"CPh(C,1,Ph)*OH, prisms (with ether of crystallisation), 
m. p. 115—116° (corr.), m. p. when ether-free 164—165° (corr.), 
together with a small amount of a substance, m. p. 197—198°, possibly 
phenyl-p-diphenylyl-a-naphthylmethane, The carbinol, which dis- 
solves in concentrated sulphuric acid toa violet solution, reacts in 
benzene solution with hydrogen chloride with the formation of phenyl- 
p-diphenylyl-a-naphthylmethyl chloride, a colourless, crystalline powder, 
m. p. 198—199° (corr.). In an atmosphere of carbon dioxide the 
chloride is reduced by copper powder to phenyl-p-diphenylyl-a-naphthyl- 
methyl, an apparently homogeneous product (compare preceding 
abstract) ; this dissolves in benzene to a brown solution, and from 
the fact that the solution, after most of its colour has been destroyed 
by atmospheric oxidation, recolorises to some extent, it is suggested 
that, unlike tridiphenylmethyl, the present substance is not com- 
pletely dissociated into the active unimolecular condition ; the fresh 
solution (concentration 1:5000) shows a broad absorption band from 
the violet end of the spectrum to 4804p, and a small band in the 
yellow ; the fresh solution of the corresponding phenyl-p-diphenylyl- 
a-naphthylearbinol in sulphuric acid gives an absorption spectrum 
with a band extending from 480 half way into the green. 
Solutions of the above phenyl-p-diphenylyl-a-naphthylmethy! are 
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oxidised by the atmosphere to the peroxide, (C..H,,),0,, a colourless, 
crystalline powder, m. p. 158° (corr., decomp. ). 

Although triphenylmethyl chloride, by the action of menthol in 
pyridine solution, can be converted into triphenylmethyl l-menthyl ether, 
m. p. 137—138° (corr.), similar treatment of phenyl-p-diphenylyl- 
a-naphthylmethyl chloride produced only the corresponding carbinol. 
It was also found impossible to prepare the camphorate or camphor- 
sulphonate. The chloride of the carbinol will not react with 
nicotine or coniine, and the product obtained by replacing the halogen 
by the amino-group is not basic in properties. ‘The most promising 
method for the resolution of the asymmetric carbinol into its 
enantiomorphous constituents appears to depend on the active amyl 
ether which has been obtained in the crystalline state. D. F. T. 


Reduction of Aromatic Alcohols with Aliphatic Alcohols. 
Jutius ScumMmpuin and Antonio Garcra-Banis (Ber., 1912, 465, 
3188—3193 *).—By using sulphuric acid as solvent, the reduction of 
aromatic secondary and tertiary carbiny! chlorides by aliphatic alcohols, 
already observed in special cases (for example, Kauffmann and Fritz, 
A., 1909, i, 99), becomes a fairly general reaction. Triphenylcarbinol 
and triphenylmethy! chloride, in a mixture of equal volumes of alcohol 
and sulphuric acid, undergo reduction to triphenylmethane, the action 
being represented : CPh,*SO,H + EtOH = CHPh, + CH,-CHO+ H,SO, ; 
the ethyl alcohol can be replaced by methyl alcohol. In a similar 
manner tridiphenylylmethane and diphenylmethane can be obtained from 
tridiphenylylmethyl chloride or tridiphenylylearbinol and benzhydrol 
respectively. The reaction fails with the naphthalene-carbinols, and 
also in cases where the sulphuric acid itself can cause dehydration or 
other effects, as, for example, with af-diphenylethyl alcohol, which 
yields stilbene. 

The reduction of triphenylmethy] in ethereal solution by hydrogen 
and platinum black produces only triphenylmethane. 

The oxidation of triphenylmethane to the corresponding carbinol 
can be quantitatively effected by boiling nitric acid, D 1°33 (compare 
Schwarz, A., 1909, i, 561). 

A diagram is given for an apparatus designed for the preparation 
of fairly large quantities of triphenylmethy] and analogous compounds. 

Endeavours to prepare a “ mixed” ethane derivative by the inter- 
action of magnesium triphenylmethy] chloride and tridiphenylylmethyl 
chloride produced only a mixture of triphenylmethy] and tridiphenylyl- 
methyl ; also no crystalline product could be obtained from the same 
Grignard reagent and phenylfluoreny! chloride. D. ¥. T. 


Valency of Carbon, Arsenic, and Silicon. WuitHeLtm ScHLenk 
(Annalen, 1912, 394, 178—223).—_{With Lxopotp Mair.]—The 
deepening of the colour of a solution of triphenylmethyl by warming 
has been attributed to the shifting of the equilibrium of the system 
CPh,°CPh, —~ 20Ph, from left to right. _Gomberg has shown by the 


cryoscopic method that triphenylmethy! in cold benzene exists almost 
entirely as hexaphenylethane. The authors now show by the ebullio- 


* and Anal. Fis. Qwim., 1212, 10, 449—454. 
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scopic method that at its b. p. the solution contains about 25% of 
triphenylmethyl. 

Since triphenylmethyl peroxide and diphenylenephenylmethyl oxide 
(diphenylfluorene ether; Kliegl, A., 1905, i, 187) are comparatively 
stable substances, the authors hoped to prepare triphenylmethyl oxide, 
(CPh,),0, from cblorotriphenylmethane by the action of silver oxide or 
of the sodium derivative of triphenylearbinol. The products in both 
cases, however, are triphenylcarbinol and resinous substances. 

[With C. Borynarpt.]|—The same products are also obtained by the 
oxidation of triphenylmethyl in glacial acetic acid or acetone by 
chromic acid or potassium permanganate. 

After keeping triphenylmethyl and sulphur in carbon disulphide in 
darkness for six to eight weeks, the hydrocarbon is completely converted 
into an inseparable mixture of triphenylmethy! polysulphides. 

A benzene solution of triphenylmethyl and an alcoholic ethereal 
solution of diazomethane react to form hexaphenylpropane, 

CPh,°CH,°CPh., 
a more complete description of which is promised. 

[With Jutius Rennine.]|—By heating a benzene solution of phenyl- 
xanthenol chloride, prepared by Gomberg’s method (A., 1910, i, 56), 
with copper-bronze on the water-bath, phenylxanthyl, 


CPh 
C.H,.<—5 > C,H, 
is obtained. It forms brown crystals which disintegrates to a yellow 
powder at 60° in carbon dioxide, and is shown to be present in the 
unimolecular form to the extent of about 82% in boiling 1—2% 
benzene solution by the ebullioscopic method. Phenylthioxanthyl, 


OH <a >O,H, prepared in a similar manner from phenylthio- 


xanthenol chloride (Gomberg, A., 1910, i, 869), is a brownish-red, 
crystalline powder, and is present in the unimolecular form to the 
extent of about 14% in cold benzene. Phenylanthronyl, 
OH < 66> OH 
is a yellow, crystalline powder ; a 1—2% benzene solution contains in 
the cold about 33% of the unimolecular form. Diphenyl-a-naphthyl- 
methyl, C,,H,"CPh,, obtained by boiling chlorodiphenyl-a-naphthyl- 
methane, m. p. 163°, with copper bronze in petroleum, b. p. 60—75°, 
in an atmosphere of carbon dioxide, is a greyish-black powder; a 
2—3% solution in cold benzene contains about 59% of the uni- 
molecular form. Phenyl-p-diphenylyl-a-naphthylmethyl, 
C,H,Ph-CPh:C,,H., 
prepared in a similar manner from chlorophenyldiphenylyl-a-naphthyl- 
methane, m. p. 194°5°, is an olive-brown powder ; a 1—3% solution in 
cold benzene contains the unimolecular form almost entirely. 
| With Leorotp Marr. |—p-Anisyldiphenylenecarbinyl chloride, 


C,H, 
Gy > OCl-C,H, OMe, 


6t*4 
m. p. 149—151°, prepared by treating fluorenone with magnesium 
p-anisy| iodide in ether, decomposing the product in the usual manner, 


d 2 
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and saturating a cold ethereal solution of the resulting carbinol with 
hydrogen chloride, reacts with copper-bronze in boiling benzene in an 
atmosphere of carbon dioxide to form di-p-anisylbisdiphenylene-ethane, 
C,)H,,0,, m. p. 170—190° (decomp.) in open tube, 227—230° in 

carbon dioxide in a closed tube. 1t is a white, crystalline powder, 
stable in air, and forms solutions which become brown by warming 
and almost colourless again by cooling ; its solution in benzene absorbs 
oxygen and yields the peroxide, C,)H,,0, m. p. 192°, colourless 
prisms. 

[With Anna Herzenstery.|—The formation of triarylmethyls by 
the action of metals on solutions of triarylcarbinyl chlorides bears 
some resemblance to the elimination by one metal of another from 
a solution of its salts. In fact, when equal molecular quantities of 
triphenylmethy] and of phenyldidiphenylylcarbinyl chloride are brought 
together in benzene, the colour of the solution quickly darkens in 
consequence of the liberation of red phenyldidiphenylylmethyl by the 
yellow triphenylmethyl. Still more striking is the reaction which 
occurs when a benzene solution of pheny!naphthyldiphenylylcarbinyl 
chloride is added slowly to a solution of triphenylmethyl ; each drop 
produces, with the rapidity of an ionic reaction, the deep reddish- 
brown coloration of phenyldiphenylylnaphthy!methyl. 

[With Grorc Racky and C. Bornuarpr.|—Attempts to prepare 
tervalent carbon derivatives containing radicles other than aryl 
groups show that such substances are not formed or usually exist 
in the dimolecular state ; thus Wieland’s benzpinacone diphenyl ether 
exists as such ; only at high temperatures does it change to phevoxy- 
diphenylmethyl (A., 1911, i, 851). The action of metals on chlorides 
of the type CAr, RCI should yield hydrocarbons CAr,R. When R is 
methyl or other alkyl group containing CH, however, the chloride 
cannot be isolated, since it spontaneously loses hydrogen chloride with 
the formation of diarylolefines. Diphenyl-tert.-butylcarbinyl chloride, 
CPh,Cl-CMe,, m. p. 103—106°, large, colourless crystals, can be 
obtained by the interaction of magnesium phenyl bromide and ethyl 
trimethylacetate in ether, the product, isolated in the usual manner 
being saturated in ether with hydrogen chloride and finally boiled 
with acetyl chloride. By boiling in xylene with sodium, the chloride 
yields diphenyldi-tert.-butylethane, CMe,*CPh,-CPh,*CMe,, which has 
no tendency to dissociate into the tervalent carbon derivative. 
BBB-T7richloro-a-bromo-aa-diphenylethane, CPh,BreCCi,, m. p. 87°5°, 
colourless crystals, obtained by treating the trichlorodiphenylethane 
with an excess of bromine, loses chlorine and bromine by treatment 
with metals. 

By treatment with liquid nitrogen peroxide, tetraphenylethylene in 
chloroform yields pp'-dinitrotetraphenylethylene, 

NO,°C,H,*CPh:CPh:C,H,*NO,, 
m. p. 180—190°, citron-yellow crystals. In ‘boiling nitrobenzene the 
two substances do not react. Bis-diphenylene-ethylene in chloroform 
and nitrogen — es dinitrobisdiphenylene-ethane, 

C,H eiieend “NO Co Hy 
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colourless crystals, which is stable, but decomposes by melting (178°) 
and yields fluorenone and nitric oxide, whilst by heating with phenol 
it yields nitrophenol and bisdiphenylene-ethylene. 

Tetradiphenylylethylene, which is obtained readily by boiling 
diphenylyl ketochloride, CCl,(C,H,Ph),. m. p. 136°, in xylene with 
copper bronze, reacts with nitrogen peroxide in chloroform to form a 
blue substance, which rapidly decomposes, yielding diphenylyl ketone. 

[With Gzorc Racxky.]—The vapour density of arsenic disulphide at 
about 900° corresponds with the formula As,S,. The authors’ 
experiments on the molecular weight of arsenic di-iodide in boiling 
benzene lead conclusively to the formula As,I, (compare Hewitt and 
Winmill, T., 1907, 91, 962). The molecular weight of tetraphenyl- 
cacodyl in boiling benzene corresponds with the formula As,Ph,. 
Consequently there is no evidence of the existence of bivalent arsenic 
compounds, 

[With Junius Rennine.]—Silicon tetrachloride in ether is treated 
with magnesium phenyl bromide (2 mols.) and subsequently with 
maghesium methyl iodide. After treatment with water, the mixture 
is fractionally distilled, whereby diphenylsilicoethylene, SiPh,:CH,, is 
obtained. It isacolourless, odourless liquid, b. p. 266—268°/720 mm., 
which does not react with bromine or decolorise alkaline potassium 
permanganate. C. 8. 


Spirans. VI. Some Properties of the Spiran Carbon 
Atom. Dan Rapvutesscu (Chem: Zenir., 1912, ii, 1363—1366; from 
Bul. Soc. Stiinte Bucarestt, 21, 32—58. Compare A., 1912, i, 179).— 
The influence of the spiran carbon atom on the stability of, and on the 
conditions for the formation of, the two rings which it connects, and 
also on the reactivity of single members of the rings, is discussed. 
No steric hindrance exists which prevents the closing of spiran rings ; 
in fact, spirans with five or six atoms in the ring are more stable than 
analogous compounds with open chains, so that the tendency is to 
form closed rings. The behaviour of the spiran carbon atom in 
strained ring systems has been studied in the case of cyclopropane- 
cyclopentane-2 : 5-dione-1 : 1-spiran-3 : 4-dicarboxylic acid and its deriv- 
atives. The stability of the trimethylene ring is scarcely lessened by 
the spiran carbon atom. 

The chromophoric properties of the rings are also affected by the 
quaternary system of the spiran carbon atom ; the two spiran bonds 
in one ring act like a double link on the other ring. The group II is 
a stronger chromophore than the group I. 


0 
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(I.) (II.) (III.) 
Anhydro-derivatives of the type III give yellow solutions which 
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with strong alkalis become blue. Carminic acid develops the same 
colour with very concentrated, strong bases, and has an absorption 
spectrum which is almost identical with that of compounds of this 
type. 

TMrecht’s indan-1 ; 3-dione-indan-2 : 2-spiran (xylylenediketohydrindene) 
(A., 1907, i, 906) is found to be impure. Repeated solution in benzene 
and precipitation with light petroleum separates from it anhydrobis- 
indan-1 : 3-dioneindan-2 : 2-spiran, C,,H,.0,, (V), in pale yellow 
flakes, m. p. 256—257°, which give with phenylhydrazine the brownish- 
red hydrazone of Fecht’s spiran. A very dilute alcoholic solution 
develops an intense indigo colour with a drop of concentrated potassium 
hydroxide, whereas the pure indan-1 : 3-dione-indan-2: 2-spiran (IV) 
gives no coloration. The latter forms golden-yellow, thick prisms, 
m. p. 149°, and gives a violet colour to concentrated sulphuric acid. 
The ethereal mother liquors from this compound still contain indan- 
1 : 3-dione-1-ethoxyindan-2 : 2-spiran, C,,H,,0,, (VI), which forms 
yellow prisms, m. p. 199—200°, and imparts a red colour to sulphuric 
acid, but is not affected by alkalis. ; 


CO. CH, co OH, 
Iv.) GHZ Sc¢ Sc.H cH.d So’ Sc. 
( ) 6 ae af, oe 6 a’ di NZ eae 
Go OH, (v,) 6 OH, 
CO CH, Gc CO 
(VL) OH CC OH, OH > SCH, 
VO UH-OEt GH, GO 


1-Jmino-3-indanoneindan-2 : 2-spiran, C,,H,,0N, (VII), obtained by 
heating the spiran (IV) with alcoholic ammonia, separates in brick-red 
flakes. 


co CH, OH, CO CH-CO,H 
(VII.) OH DCC CH, (VIL) Sod 
C:NH CH, CH, CU CH-CO,H 


cycloPropanecyclopentanedione-1 : 1-spiran-3 : 4-dicarboxylic acid, 
(VIII), from ethyl cyclopropane-1 : 1-dicarboxylate, ethyl succinate, 
and sodamide, is converted at 180—200° or by heating with acetic 
anhydride into the anhydride, C,H,O,, small, white needles. 

Bisdihydroxyquinoline-3:3-spiran  (bisdihydrocarbostyrylspiran), 
C,,H,,0,.N,, (1X), from the reduction of ethyl di-o-nitrobenzyl- 
malonate, sublimes above 360° in colourless, shining flakes, which 
dissolve when hydrogen bromide is passed into a suspension of the 
substance in acetic acid. 


+ daly C.H.—H,.C—C—CH,—C.H 
OK og SoH, \° 4 2 2 6-4 
N-6 UX NH, Et0,C CO,Et NH, 

(IX.) OH OH (X.) 


When the mother liquors from the reduction are treated with 
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ammonia, the reddish primary product of the reaction, the amino-ester 
(X), separates out. It readily loses alcohol, forming the spiran. 

Ethyl di-p-nitrobenzylmalonate, C(CH,°C,H,°NO,),(CO,Et),, white 
needles, m. p. 171°, is the chief product when ethyl dibenzylmalonate 


is nitrated by fuming nitric acid in glacial acetic acid. 
J.C. W. 


Stereochemistry of Quinquevalent Nitrogen. I. Formation 
and Decomposition of the Quaternary Ammonium Bases and 
Salts. Sniceru Komatsu (Mem. Coll. Sci. and Eng., Kyoto Imp. 
Univ., 1912, 3, 371—426).—The author has prepared a long series of 
quaternary ammonium compounds, and finds m. p.’s for the iodides 
which generally show considerable divergence from those previously 
stated by Jones and by Wedekind. In the thermal decomposition of 
the hydroxides it is observed that in the series HO*-NPh(CH,Ph)XY 
the benzyl group is always the one to be eliminated ; with the series 
HO-NPh(C,H,)XY, if X and Y are smaller groups than the allyl, the 
last undergoes scission, but if one is larger and the other smaller than 
the allyl, the smaller of X and Y becomes removed. Apart from these 
two classes it is found that, as a general rule, the smallest group is 
always left attached to the nitrogen atom. 

The following tertiary bases and derivatives were obtained. 
Dimethylaniline gives a picrate, needles, m. p. 154—155°, and com- 
bines with mercuric chloride giving a yellow compound, crystallising in 
needles, also a basic compound, O(Hg*NMe,PhC)l),, pearly scales, and 
a double salt, NMe,Ph,HCl,HgCl,, colourless needles. Methylethyl- 
aniline gives a picrate, prisms, m, p. 121—122°; ferrocyanide, colour- 
less crystals, and combines with mercuric chloride producing a 
colourless, scaly basic compound, O(Hg:N-PhMeEtCl)., and a double 
salt, colourless needles. Methylallylaniline forms a picrate, m. p. 
81—82°, and /ferrocyanide, colourless crystals. Methylpropylaniline 
gives a picrate, m. p. 103—104°; ferrocyanide, colourless. Methy]l- 
n-butylaniline, b. p. 225—230°, forms a picrate, rhombic needles, 
m. p. 141—142°; /ferrocyanide, light green, crystalline powder. 
Methylisobutylaniline yields a picrate, plates, m. p. 99—100°, and 
ferrocyanide, colourless. Methylisoamylaniline forms a picrate, m. p. 
93—94°, and ferrocyanide, light green. Benzylmethylaniline gives a 
picrate, rhombic prisms, m. p. 101—101°5°; /ferrocyanide, colourless ; 
colourless double salt, (NMePh°CH,Ph,HCl),CdCl,, with cadmium 
chloride, and with mercuric chloride a mixture of a yellow substance 
(which on exposure to air is slowly converted into a blue substance, 
m. p. about 160°), a basic substance, crystallising in white needles 
(composition analogous to that of the basic substances above), and 
a double salt, (NMePh-CH,Ph,HCl),,HgCl,, colourless needles. Ethyl- 
allylaniline gives a picrate, prisms, m. p. 98—99°, and /errocyanide, 
colourless. Ethyl-n-propylaniline forms a picrate, crystalline powder, 
m. p. 94—95°, and ferrocyanide, colourless. Ethyl-n-butylaniline 
gives a picrate, rhombic prisms, m. p. 89—90°, and ferrocyanide, 
colourless. Ethylisobutylaniline yields a picrate, crystals, m. p. 
91—92°, and ferrocyanide, light green, crystalline powder. Ethylso- 
amylaniline forms a picrate, rhombic prisms, m. p. 103—104°, and 
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Serrocyanide, light green, crystalline powder. Benzylethylaniline gives 
a picrate, rhombic prisms, m. p. 110—111°; /ferrocyanide, light green, 
crystalline powder, a double salt (colourless needles) with cadmium 
chloride, and with mercuric chloride a colourless, crystalline basic 
substance and a double salt (needles), (NEtPh*CH,Pb,HCl),,HgCl.,. 
Diethylaniline, picrate, m. p. 135—136°. 

The m. p. of each of the above picrates, as also of most of the 
iodides below, was also determined by the Kuhara-Chikashigé method 
(A., 1900, ii, 260), the results differing occasionally by several degrees 
from those obtained by the ordinary method. 

The following quaternary compounds were examined : 

Phenylbenzyldimethylammonium iodide, m. p. 141—142° (compare 
Jones, T., 1903, 83, 1409), obtained from dimethylaniline and benzyl 
iodide ; platinichloride, needles, m. p. 164—165°; the hydroxide when 
heated decomposes, giving dimethylaniline. Phenylbenzylmethylethyl- 
ammonium iodide, m. p. 135—136° (compare Jones, T., 1904, 85, 224 ; 
Frohlich, A., 1910, i, 375), from methylethylaniline and benzy] iodide ; 
platinichloride, needles, m. p. 160°5—161°; the hydroxide decomposes, 
giving methylethylaniline. Phenylbenzylmethylallylammonium iodide, 
rhombic prisms, m. p. 128—129° (compare Jones, T., 1905, 87, 1721 ; 
Wedekind, A., 1899, i, 351), obtained from methylallylaniline and 
benzyl iodide, or from benzylmethylaniline and ally] iodide ; platinichlor- 
ide, needles, m. p. 133—-134°; the hydroxide when decomposed yields 
methylallylaniline. | Phenylbenzylethyl-n-propylammonium _ iodide, 
prisms, m. p. 143°, from methyl-n-propylaniline and benzyl iodide ; 
platinichloride, needles, m. p. 159—160°; the hydroxide on decom- 
position gives methyl-n-propylaniline. Phenylbenzy]lmethylisobutyl- 
ammonium iodide, prisms, m. p. 124—125°, obtained from methyliso- 
butylaniline and benzyl iodide; platinichloride, needles, m. p. 
147—148°; the hydroxide on decomposition gives methylisobuty]- 
aniline. Phenylbenzylmethyl-n-butylammonium ‘iodide, needles, m. p. 
132—133°, obtained from methyl-n-butylaniline and benzyl iodide ; 
platinichloride, needles, m. p. 139—140° ; the hydroxide on decomposi- 
tion gives methyl-n-butylaniline. Phenylbenzy!methylisoamylammon- 
ium iodide, from methylisoamylaniline and benzy] iodide, needles, m. p. 
137—138° (compare Thomas and Jones, T., 1906, 89, 280) ; platini- 
chloride, needles, m. p. 149—150°; the hydroxide on decomposition 
gives methylisoamylaniline. Phenyldibenzylmethylammonium iodide, 
m. p. 105—106° from benzylmethylaniline and benzyl iodide (compare 
Jones, T., 1903, 83, 1410) ; platinichloride, needles, m. p. 131—132°; the 
hydroxide on decomposition yields benzylmethylaniline. Phenylbenzyl- 
ethyl-n-propylammonium iodide from ethyl-n-propylaniline and benzyl 
iodide, prisms, m. p. 105—106°; platinichloride, needles, m. p. 
146—147°; the hydroxide on decomposition yields ethyl-n-propyl- 
aniline. 

Phenylbenzylethylallylammonium iodide, obtained from ethylallyl- 
aniline and benzyl iodide, prisms, m. p. 106°5°; platinichloride, m. p. 
138—139°. Phenyldimethylallylammonium iodide, from dimethy] - 
aniline and ally! iodide, prisms, m. p. 84—85°; the hydroxide on 
decomposition gives dimethylaniline. Phenyldiethylallylammonium 
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iodide from ethylallylaniline and ethyl iodide, or from diethylaniline 
and allyl iodide; platinichloride, needles, m. p. 158—159°; the 
hydroxide on decomposition gives diethylaniline. Phenylmethyl-n- 
propylallylammonium iodide, prisms, m. p. 119—120°, from methyl-n 
propylaniline and allyl iodide, or as a gummy mass from methylallyl- 
aniline and n-propyl iodide ; platinichloride, needles, m. p. 157—158° ; 
the hydrowide on decomposition gives n-propylallylaniline. Phenyl- 
methylisobutylallylammonium iodide from methylisobutylaniline and 
allyl iodide, needles, m. p. 124°; platinichloride, needles, m. p. 
156—157° ; the hydroxide on decomposition yields isobutylallylaniline. 
Phenylmethylisoamylallylammonium iodide, prisms, m. p. 126—127°, 
from methylisoamylaniline and allyl iodide ; platinichloride, needles, 
m. p. 154—155° ; the hydroxide on decomposition gives isoamylallyl- 
aniline. 

Phenylmethylethyl-n-butylammonium iodide, prisms, m. p. 72—73°, 
obtained from methylethylaniline and n-butyl! iodide, also from ethyl-n- 
butylaniline and methy] iodide ; platinichloride, needles, m. p. 195—196°, 
was obtained also from the gummy reaction product of methyl-n- 
butylaniline and ethyl iodide; the hydroxide on decomposition gives 
methyl-n-butylaniline. Phenylmethylethylisoamylammonium iodide, 
needles, m. p. 154°, was obtained from ethylisoamylaniline and methyl 
iodide, also from methylethylaniline and isoamyl iodide, and from 
methylisoamylaniline and ethyl iodide; platinichloride, m. p. 191—192°; 
the hydroxide on decomposition gives methylisoamylaniline. 

Phenylmethyl-n-propylisobutylammonium iodide, a viscous mass, from 
methylisobutylaniline and n-propyl iodide, and also from methyl- 
propylaniline and isobutyl iodide; platinichloride, needles, m. p. 
200—201°; the hydroxide on decomposition yields methy]l-n-propy]- 
aniline. 

Phenyl methyl-n-propylisoamylammonium iodide, obtained as a gummy 
mass from methylisoamylaniline and n-propyl iodide and also from 
methylpropylaniline and isoamy] iodide ; platinichloride, needles, m. p. 
183—183°5° ; the hydroxide on decomposition gives methy]l-n-propyl- 
aniline. Phenylmethyl-n-butylisoamylammonium iodide, obtained as a 
gummy mass from methylisoamylaniline and »-buty] iodide, and also 
from methyl-n-butylaniline and isoamy] iodide ; platinichloride, needles, 
m. p. 191—192°; the hydroxide on decomposition gives methylisoamy]- 
aniline. D. F. T. 


Esters Derived from Cyclanols and Acids of the Formic 
Acid Series. JrEaN B, SENDERENS and JEAN ABOULENC (Compt. rend., 
1912, 155, 1012—1014).—By a method previously described (A., 1912, 
i, 694) a series of esters has been prepared from cyclohexanol and the 
three methyl cyclohexanols and tormic, acetic, propionic, butyric, 
isobutyric, and isovaleric acids. They are all colourless liquids with a 
pleasant odour, and are not affected by light, save the o-methyleyclo- 
hexyl] esters, which turn slightly yellow on prolonged exposure, The 
following physical constants were determined. The b. p.’s are all 
at 750—753 mm. : 
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Methyleyclohexyl. 


eycloHexyl. Ortho. 
b.p. Df. bp. Dé. 
Formate 162°5°1°0057 173°0°0'9813 — ‘B°0° 177°5° 0°9761 
Acetate 174°0.0°9854 184°5 0°9636 — 5 0° 188°5 0°9578 
Propion- 
ate ... 193°0 0°9718 203°0 0°9548 1°444 206°0 0°9509 1°442 207°0 0°9492 1°4425 
Butyrate 212°0 0°9572 221°5 0°9443 1°445 224°5 0°9403 1°4435 225°5 0°9386 17443 
tsoButyr- 
ate... 204 0 0°9489 212°5 0°9364 1°441 215°0 0°9318 1°440 216°0 0°9304 1°4395 


isoValer- 
ate... 223°0 0°9425 231°5 0°9316 1°444 234°0 0°9275 1°4425 235°0 0°9262 1°4425 


In passing up the acid series there is an increase of 18°5—19° in the 
b. p. from one homologue to the next higher, except in the case of the 


formates, whilst the densities decrease, but in an irregular manner. 
W. G. 


Esterification of Cyclanols by Aromatic Acids. Jran B. 
SENDERENS and JEAN ABOULENC (Compt. rend., 1912, 155, 1254—1256). 
—Applying the method used for fatty acids (A., 1912, i, 694) to 
aromatic acids having the carboxyl group attached to the benzene 
nucleus, in no case was an ester obtained, but the cyclohexanol was 
always converted into cyclohexene. If, however, the carboxyl group 
is in the side-chain, condensation readily occurred, and the following 
esters were prepared : 

cycloHexyl phenylacetate, b. p. 180°5°, Di 1°0535, ni 1°518. 

cycloHexyl phenylpropionate, b. p. 193°5°, Df 1°0432, ni? 1°515. 

o-Methyleyclohexyl phenylacetate, b. p. 186°, Df 1:0374, ni? 1512; 
the meta-isomeride, b. p. 188°, Df 1°0323, ni® 1:510; and the para- 
isomeride, b. p. 188°5°, Df 1:0316, ni 1°509. 

o-Methyleyclohexyl phenylpropionate, b. p. 198°5°, D{ 1:0286, ni? 1510; 
the meta-isomeride, b. p. 200°, D{ 1°0235, ni? 1508; and the para- 
isomeride, b. p. 200°5°, Df 1°0225, ni? 1°507. 

Menthyl phenylacetate, au oily liquid, b. p. 205°5°/25 mm., 
DY 0:9887. 

Menthyl phenylpropionate, needles, m. p. 28°5°, b. p. 216°/25 mm. 

W. G. 


Action of Potassium Hydroxide on cycloHexanol; Synthesis 
of cycloHexyleyclohexanol and of Dicyclohexylcyclohexanol. 
MarceL Guerset (Compt. rend., 1912, 155, 1156—1159. Compare 
A., 1912, i, 67, 154).—eyeloHexanol, like other secondary alcohols, 
undergoes condensation when heated at 230° with potassium hydroxide, 
some oxidation also occurring with the formation of potassium salts of 
acids. The following products were obtained by this method : 
CH,*CH,°CH-C,H,, 
CH,°CH,°CH:OH 
liquid, b. p. 178—180°/55 mm., D{ 09950, which yields an acetate, 
a colourless liquid with a pleasant odour, b. p. 188—190°/52 mm. 
On oxidation with chromic acid the alcohol is converted into 2-cyclo- 


2-cycloHexyl-3-cyclohexanol, » @ colourless, oily 
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hexyl-3-cyclohexanone, C,H,,°CgH,O, a colourless liquid, b. p. 176—178?/ 
54 mm., yielding an oxime, m. P. 102°, and a pret Se it m. p. 
149—150°. 

A product of further condensation is 2-dicyclohewyl-3-cyclohexanol, 
CH,°CH,CH-C,H,.°C.H,, 
CH, ‘CH,°CH-:OH 

The acids obtained due to a secondary reaction are hexoic acid, 
b. p. 204—207°, and cyclohexyleyclohexanoie acid, C,H,,*C,H,,O, (2), a 
colourless, oily liquid, b. p. 218—220°/69 mm., D{ 1:010, yielding a 
barium salt, crystallising from alcohol. W. G. 


» prismatic crystals, m. p. 124°. 


Catalytic Action. V. Comparison of the Action of Various 
Catalysts. III. Acetylation of o-Nitrophenol, Carbazole, and 
Diphenylamine, and Some Observations on o-Nitroaniline and 
Tribromophenol as well as their Acyl Derivatives. Jacop 
BOesEKEN (Rec. trav. chim., 1912, 31, 350—366. Compare A., 1911, i, 
22).—Further acetylations have been studied in order to find a simple 
reaction on which quantitative researches on the influence of catalysts 
may be based. As a rule, the acetylation of primary amines is too 
complicated, for both mono- and di-acy! compounds are often produced ; 
thus when o-nitroaniline is warmed for a quarter of an hour with 
acetic anhydride and a trace of sulphuric acid or aluminium chloride, 
the resulting diaceto-o-nitranilide contains a little of the mono- 
derivative. 

The case of s.-tribromophenol has already been studied by Smith 
and Orton (T., 1909, 95, 1063), but their method is criticised, for the 
acetic acid employed may have influenced the catalysts and their 
estimation of the final products does not seem to have been trust- 
worthy, since the acetate is somewhat saponified on boiling with water. 
Titration of the alkali required to saponify the acetate is also found 
unsatisfactory. The solidification points of mixtures of tribromo- 
phenol (m. p. 92°5°) with the acetate (m. p. 82°) have therefore been 
plotted, but the curve is irregular, and indicates the formation of 
molecular compounds with m. p. about 65°. 

In the case of o-nitrophenol, however, a simple solidification curve 
has been obtained, and found to provide the best means of estimating 
a mixture of the two compounds. The product of the reaction is 
washed with ice water, extracted with benzene, and the extract is 
dried and allowed to evaporate at 50°. By this means it is found 
that o-nitrophenol is acetylated by acetic anhydride at 98° to the 
extent of 92% in about four and a-half hours. Hydrogen chloride has 
only a feeble influence, for in one and a-half hours and with 50 
molecules of the gas per 100, the process is only two-thirds complete, 
whereas 3 molecules per 100 of aluminium chloride complete the 
reaction in one and a-half hours, and 3 molecules per 100 of anhydrous 
ferric chloride do so in ten minutes. 

Diphenylamine is so completely acetylated without catalytic agency 
on heating with acetic anhydride on the steam-bath that the present 
studies were carried out at 45°, again with the aid of a solidification 
curve. Fuming sulphuric acid, ferric chloride, aluminium chloride, and 
acetyl chloride have nearly equal effects, and the conclusion is drawn 
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that the catalysts have formed compounds with one of the systems 
already present, and that it is their influence that is being studied. 
The formation of sulphacetic acid and probably mono- and di-acetyl- 
sulphuric acids from acetic anhydride and sulphuric acid (Franchimont, . 
A., 1881, 716) is of importance in this connexion, as well as the fact 
that aluminium chloride and acetic anhydride produce acetyl chloride 
(see this vol., i, 6). 

Since carbazole is unaffected by alcoholic potash, it was found 
possible to analyse the mixture by titrating the alkali required for the 
saponification of the acyl derivative. Without a catalyst, scarcely any 
acetylation has taken place after five hours at 98°, but with a trace of 
sulphuric acid or with quite minute amounts of ferric chloride, the 
process is complete in half an hour. J.C. W. 


Nitro-derivatives of Diphenylene Oxide and of Phenyl 
Ether. A.pHonse Maitue (Bull. Soc. chim., 1912, [iv], 11, 
1011—1014).—An error in the calculation of nitrogen has led to 
the description of nitro-derivatives of phenyl ether containing more 
than four nitro-groups (Mailhe and Murat, A., 1912, i, 346), of penta- 
and hexa-nitrodiphenylene oxides, and of the disulphonic acid derivative 
of the latter (Mailhe, A., 1912, i,553). These substances do not exist. 

H. W. 


m-Dithiolbenzene (Dithioresorcinol). THEopor ZINcKE and 
Orro Krier (Ber., 1912, 45, 3468—3479).—The m-Dithiolbenzene 
was prepared in the ordinary way from benzene-] :3-disulphony] 
chloride by reduction with zinc and hydrochloric acid. In order to 
obtain good yields the zinc sulphinate must first be formed by the 
action of the zinc on the chloride in alcoholic solution, and afterwards 
reduced to the mercaptan by the addition of hydrochloric acid and 
further action of the zinc. If this method of procedure is not 
adopted, the free sulphinic acid and the mercaptan react with the 
formation of tetra- or poly-sulphides. 

The following derivatives of m-dithiolbenzene have been prepared. 
Di-1:3-phenylene disulphide, 8,(C,H,),8,, prepared by the action 
of perhydro! in alkaline alcoholic solution, forms a yellowish-white, 
amorphous powder. 4 :6-Dichloro-| : 3-dichlorothiolbenzene, 

C,H,Cl,(SCl),, 
is obtained by chlorination in chloroform solution. It may also be 
prepared from the benzyl ester. It forms yellow, glistening needles, 
m. p. 103°, and shows the usual reactions of the arylsulphur 
chlorides. When warmed with acetone, it gives slender, colourless 
needles of 4 :6-dichloro-1 : 3-diacetonylthiolbenzene, C,H,Cl,(S*CH,Ac),, 
m. p. 97°. 

On methylation with methyl] sulphate, m-dithiolbenzene gives 
1 : 3 dimethylthiolbenzene, C,H ,(SMe),, a strongly refracting liquid with 
characteristic odour, b. p. 149°/17 mm., which on treatment with 
1 : 4-nitric acid in glacial acetic acid solution yields 4-nitro-1 : 3-dimethyl- 
thiolbenzene, NO,*C,H,(SMe),, yellow, glistening needles, m. p. 114°. 
The disulphoxide is formed at the same time. 1 :3-Diethylthiol- 
benzene, C,H,(SEt),, is similar to the dimethyl ether, and has b. p. 
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164°/18—19 mm. 1: 3-Dibenzylthiolbenzene, C,H,(S*CH,Ph),, crystal- 
lises in leaflets, m. p. 50°. 

4:6-Dichloro-1 : 3-dimethylthiolbenzene, ©,H,Cl,(SCH,)., prepared 
from the dimethyl ether by chlorination in glacial acetic acid solution, 
crystallises in long, glistening needles, m. p. 123°. When chlorination 
takes place in chloroform solution, 1 : 3-ditrichloromethylthiolbenzene, 
C,H,(S°CCl,),, is obtained as crystals, having the m. p. 106°. Under 
the action of aniline, fission occurs with the formation of dithiolbenzene 
and triphenylguanidine. 

When the dimethyl ether is treated with bromine in chloroform 
solution, stout, darkjorange needles of 4 : 6-dibromo-1 : 3-dimethylthiol- 
benzene dibromide, C,H, Br,(SMe)-SBr,Me, are obtained. When shaken 
with sodium hydrogen sulphite solution in the presence of chloroform, 
4:6-dibromo-1 : 3-dimethylthiolbenzene itself, C;H,Br,(SMe),, is obtained 
as colourless, glistening needles, m. p. 142°. The same compound may 
be obtained from the disulphoxide by treatment with hydrogen 
bromide, 4: 6-Dibromo-1 : 3-diethylthiolbenzene tetrabromide, 

C,H,Br,(SBr,° Et),, 
results from the bromination of the diethy! ether in chloroform solu- 
tion ; it forms dark red, in reflected light steel-blue, needles, which 
readily lose bromine under the action of sodium hydrogen sulphite, 
giving 4 : 6-dibromo-1 : 3-diethylthiolbenzene, C,H,Br,(SEt),, which 
crystallises in long, silky needles, m. p. 58°. 

Oxidation of the dimethyl ether (1 part) with perhydrol (15 parts) 
in glacial acetic acid solution at the ordinary temperature gives white 
needles of phenylene-1 :3-dimethyldisul phoxide, C,H,(SOMe),, m. p. 131°. 
The corresponding disudphone, C;H,(SO,Me),, is obtained when 3 parts 
of perhydrol are used and the reaction completed on the water-bath ; 
it crystallises in white, glistening leaflets, and has m. p. 196—197°. 
The following compounds were obtained in a similar manner: 
Phenylene-1 :3-diethyldisulphoxide, C,H,(SOE¢),, is a colourless, oily 
liquid; the disulphone, C,H,(SO,Et),, forms colourless, clear plates, 
m. p. 142° Phenylene-1 : 3-dibenzyldisuiphoxide, C,H,(SO°CH,Ph),, 
gives colourless, glistening erystals, m. p. 131°, whilst the disulphone, 
C,H,(SO,°CH,Ph),, forms tabular crystals, m. p. 229°. T. 8. P. 


4:4-Dithioldiphenyl. ‘Turxopor Zincke and ALexanpEeR Daum 
(Ber., 1912, 45, 3457—3468).—4:4’-Dithioldiphenyl was obtained 
from benzidine by Leuckart’s method (A., 1890, 603), except that the 
decomposition of the diazoxanthate was carried out in the presence of 
copper powder, whereby explosions are avoided and better yields 
obtained. From this compound a number of derivatives have been 
obtained. 

By the action of chlorine on the solution of the dimercaptan or of 
its benzyl ether in carbon tetrachloride, 4: 4’-dichlorothioldipheny] 
(A., 1911, i, 369) is obtained. This compound loses chlorine on 
warming with glacial acetic acid, alcohol or dilute alkali, giving a 
compound which is probably the tetrasulphide, 8,(C,H,°C,H,).S,. 
Oxidation with nitric acid or chlorine in glacial acetic acid solution 
gives the corresponding sulphonyl chloride. On heating with acetone, 
4 ; 4'-diacetonylthioldiphenyl, C,,H,(S*CH,Ac), is obtained in the form 


—— 
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of almost white needles, m. p. 165°. It can also be obtained from 
the dimercaptan and chloroacetone. 

4:4'-Dimethylthioldiphenyl, C,,H,(SMe), (compare Leuckart, oc. 
cit.), is obtained by methylating the dimercaptan with methyl 
sulphate; m. p. 185°. The action of chlorine in glacial acetic acid 
solution gives the diphenyldichlorothiol, but in chloroform solution 
substitution occurs in the methyl groups, with the formation of 
4 ; 4'-di-trichloromethylthioldiphenyl, C,,H,(S°CCl;),, white needles, 
m. p. 195°. When heated with aniline, triphenylguanidine and 
diphenyldithol are formed from the di-trichloro-compound. 

4: 4'-Diethylthioldiphenyl, C,,H,(SEt), (compare Leuckart, loc. cit.), 
is prepared similarly to the etbyl compound. The action of chlorine 
in chloroform solution gives a red oil. It forms a tetrabromide and 
hexaiodide. 

4:4'-Dibenzylthioldiphenyl, C,,H,(S*CH,Ph),, forms white, glistening, 
leaflets, m. p. 198—199°. Chlorination in chloroform solution gives 
benzylidene chloride and the dichlorothioldipheny]. 

4: 4'-Dimethylthioldiphenyl tetrabromide, C,,H,(SMeBr,),, is obtained 
as a red, crystalline precipitate by the action of dry hydrogen bromide 
on the corresponding sulphoxide (see later) in chloroform solution ; 
m. p. 130° (decomp.). Thiosulphate, scdium sulphite, or concentrated 
alkali eliminates bromine, whilst water or very dilute alkali regenerates 
the sulphoxide to some extent. The hexabromide, C,.H,(SMeBr,),, Br,, 
prepared from the dimethyl ester by direct addition of bromine in 
chloroform solution, forms dark red crystals, and has m. p. 90° 
(decomp.). It behaves similarly to the tetrabromide towards bromine- 
eliminating agents. The hexaiodide, C,,H,(SMel,),,I,, is prepared 
similarly to the hexabromide, and has m. p. 198° (decomp.) ; it forms 
almost black crystals. It can also be obtained from the disulphoxide 
and hydrogen iodide. Iodine is eliminated by the usual agents, but 
the disulphoxide cannot be obtained from it. 

4 :4'-Diphenyldimethyldisulphoxide, C,,H,(SOMe),, prepared from 
the dimethyl ether by oxidation with hydrogen peroxide or nitric 
acid (D 1°5), forms white leaflets, m. p. 195°. In glacial acetic acid 
solution it is reduced by hydrogen bromide or iodide, in contra- 
distinction to its behaviour in chloroform solution (see above). 
Oxidation with perhydrol gives the disulphone, C,,H,(SO,Me),, white 
leaflets, m. p. 302°. The following sulphoxides and sulphones are 
prepared similarly: 4: 4'-Diphenyldiethyldisulphoxide, C,,H,(SOEt),, 
small, colourless needles, m. p. 134°; the disulphone, C,,H,(SO,Et)., 
forms white needles, m. p. 187°. 4: 4'-Diphenyldibenzyldisulphoxide, 
€,,H,(SO°CH,Ph),, consists of white needles, m. p. 243°, as also does 
the disulphone, C,,.H,(SO,°CH,Ph),, m. p. 320°. 7. & PB. 


The Autoxidation of Trinaphthylcarbinol. Juzius Scumip.in 
and Maximinian Beroman (Ber., 1912, 45, 3203—3205).—In reply to 
Tschitschibabin’s criticism (A., 1911, i, 969) that of the two described 
isomerides of trinaphthylcarbinol (Schmidlin and Massini, A., 1909, 
i, 563) the more stable is in reality an oxidation product of the other, 
it is stated that this oxidation product (a-naphthy]-di-aa-naphthafluoryl 
alcohol) is a distinct substance, which causes a considerable depression 
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of the m. p. of the stable isomeride and is more easily obtained than 
the latter. 

It has not hitherto been possible to prepare a triarylcarbinol 
containing only the diphenyl and naphthy! radicles ; bis-diphenylyl 
ketone and also esters of diphenylcarboxylic acid refuse to react with 
magnesium naphthyl iodide, also dinaphthyl ketone with magnesium 
diphenyl bromide. DF. Z, 


Preparation of Acetal Condensation Derivatives from 
Polyhydroxy-alcohols with Aldehydes or Ketones. WALTER 
GerHarpt (D.R.-P. 253083. Compare Harnitzky and Mentschutkin, 
Annalen, 1865, 136, 126).—Glyceroi benzylidene ether, 

C,H, CH<P>0,H,-0H, 
has now been obtained with b. p. 280° and m. p. 84° (compare Fischer, 
A., 1894, i, 395) by heating glycerol and benzaldehyde together at 
135—145°. 

The compound, C,,H,,0,, b. p. 113°5—115°5°/14 mm., is obtained 
from propylene glycol and benzaldehyde at 162°; and the same alde- 
hyde with trimethylene glycol furnishes trimethylene glycol benzylidene 
ether, C,,H,,O,, m. p. 50°, b. p. 121—124°/15 mm. 

Chlorchydrin benzylidene ether, C,H,*CH:O,:C,H,Cl, b. p. 144—146°/ 
14 mm., is prepared from chlorohydrin and benzaldehyde ; glycerol and 
anisaldehyde yield the compound, C,,H,,0,, b. p. 208—210°/18°5 mm., 
whilst the compound, C,,H,,0,;, m. p. 107—107°5°, is furnished by 
glycerol and piperonal; and acetophenone glycerol, a viscous liquid, 


b. p. 156°/16 mm., is obtained from glycerol and acetophenone. 
F. M. G. M. 


Cubebin. IV. and V. Erisio Mame.i (Gazzetta, 1912, 42, ii, 
546—550, 551—566. Compare A., 1908, i, 20; 1909, i, 503).— 
IV. isoCubebin ether is obtained when cubebin is dissolved in the 
least quantity of concentrated acetic acid and treated with a small 
quantity of concentrated sulphuric acid ; on pouring the solution into 
water, the ether is precipitated. It forms colourless, acicular crystals, 
m. p. 157°, and has the composition and molecular weight required 
by the formula C,,H,.0;. The substance is optically active, having 
[a]p 26°02°. It reactions indicate that it is an internal ether. 

Although cubebin ether is easily converted into cubebinol by 
reducing agents, tsocubebin ether resists such treatment, but it is 
converted into cubebinol when boiled with dilute acids. 

V. This paper deals with hydroxycubebinic acid and some of its 
derivatives. The author has investigated the oxidation of cubebin 
and its derivatives by means of a large number of oxidising agents 
(hydrogen peroxide, bromine water, iodine water, Fehling’s solution, 
silver oxide, Nessler’s reagent, dilute nitric acid, lead nitrate, and lead 
peroxide, and hydrochloric acid), and has obtained in all cases results 
analogous to those previously obtained with other oxidising substances 
by himself and other observers. When, however, cubebin is suspended 
in strongly alkaline solution of sodium hypobromite at the ordinary 
temperature, a salt of a new acid, hydroxycubebinic acid, is produced. 
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The preparation is effected by keeping the reaction mixture in the 
dark for five or six days; the sodiwm salt which has separated (yield 
93—96%) is collected and purified from admixed cubebin, which is 
insoluble in warm water. When the aqueous solution of this salt is 
treated with dilute sulphuric acid, the lactone, cubebinolide, C,,H,.O,, 
is obtained ; it forms colourless crystals, m. p. 63—64°, [a], +33°69° (in 
chloroform). This substance behaves in all its reactions as a lactone 
of a monocarboxylic acid. It dissolves with difficulty in boiling 
alkalis, yielding the sodium and potassium salts of hydroxycubebinic 
acid. The sodium salt, C,,H,,O,Na, forms acicular crystals, which 
melt in their water of crystallisation at 70°; the anhydrous salt has 
m. p. 205—207°; the salt has no pharmacological action. The other 
salts were obtained from the sodium salt. The strontium, magnesium, 
zinc, cadmium, iron, uranium, copper, cobalt, nickel, lead, manganese, 
calcium, Ca(C,,H,,0,),, and barium, Ba(C,,H,,0,),, salts were prepared. 
Indications of the existence of the free acid were observed, but it was 
not possible to isolate it. 

When cubebinolide is treated with magnesium phenyl bromide, 
a diphenyl derivative is obtained, which is to be regarded as the product 
of dehydration of the glycol which would be expected. This substance 
crystallises in colourless leaflets, m. p. 136—137°, [a], —178°78° (in 
chloroform), and has the probable formula C,.H,,O0,;, although the 
analytical results do not agree with this very well. 

When a methyl-alcoholic solution of cubebinolide is saturated with 
hydrogen chloride and kept in a sealed vessel, an ester, C,,H,,O,Cl, is 
obtained ; it crystallises in thin laminw, m. p. 95°, [a]j, +13°89°. When 
saponified (with strong alkali) it yields a salt of hydroxycubebinic 
acid. 

Oxidation of the lactone with dilute nitric acid gives a dinitro- 
derivative, m. p. 183—184°. The action of bromine on an alcoholic 
solution of the lactone yields a dibromo-derivative, m. p. 137°. 

The author gives provisional formulz to illustrate possible modes 
of origin of the compounds above described, and their bearing on the 
constitution of cubebin. R. V. 8. 


Hydrolysis of o-Acetoxybenzoates and the Preparation of 
Calcium o-Acetoxybenzoate. Micuar, MiArut (Chem. Zentr., 1912, 
ii, 431; from Pharm. Post, 1912,45, 474—476, 481—483).—The calcium 
salt was prepared by suspending slaked lime in alcoho] and adding 
o-acetoxybenzoic acid, when the salt separated as a coagulated mass, 
which was washed with alcohol and dried at 40—60°. The sodium 
salt decomposes in aqueous solution more quickly than the lithium 
salt, and the latter at first more slowly, but eventually more quickly, 
than the calcium salt. The lithium salt decomposes when kept in dry 
powder, and also the calcium salt, but the latter only to a slight 
extent. In water, all three salts form acetic acid and the correspond- 
ing salicylate. T. A. H. 


The Action of Hydrochloric Acid and Potassium Hydroxide 
on the Lactam of Benzoyldehydracetic Acid. Jou. ScH6rTLE 
and Paven lv, Perrenko-KrirrscHEenko (Ber., 1912, 45, 3229—3231. 
Compare A., 1911, i, 1020; 1912, i, 128).—It has already been 


ORGANIC CHEMISTRY. i. 49 


observed that the action of concentrated hydrochloric acid and sodium 
hydroxide solutions on the lactam of benzoyldehydracetic acid 
produces 2 : 6-dipheny!-4-pyridone-3-carboxylic acid and 2: 6-diphenyl- 
4-pyridone respectively. 

The action of hydrochloric acid in dilute solution in aqueous alcohol, 
or of dilute solution of potassium hydroxide in alcohol, gives rise to 
benzoyldehydracetic acid. This easy removal of nitrogen from the 
ring does not militate against the structure assumed for the lactam, as 
the alternative possibility of the position of the nitrogen atom in the side- 
chain would necessitate the assumption that ammonium chloride (in the 
action of concentrated solution of acid or alkali) can condense with 
benzoyldehydracetic acid—an assumption which is not in accord with 
experimental evidence. 

The amide of dehydracetic acid, when heated in a sealed tube with 
hydrochloric acid at 180°, quantitatively eliminates a molecule of 
ammonia, D. F. T. 


Nitrogentisic Acids. Atrons Kiemenc (Monatsh, 1912, 33, 
1243—1254).—The stability of gentisic acid (2: 5-dihydroxybenzoic 
acid) is so increased by esterification that it can be successfully nitrated, 
especially if the hydroxyl groups are previously acetylated. 

The methyl ester of diacetylgentisic acid, m. p. 62—63°5°, obtained 
by acetylation of methyl gentisate or by the action of diazomethane 
on diacetylgentisic acid, when nitrated with fuming nitric acid (D 1°52) 
and subsequently hydrolysed produces 3-nitrogentisic acid, a yellow 
powder, m. p. 230° (decomp.) ; wmmoniwm salt, brown ; the silver salt, 
a yellow, crystalline powder, on treatment with methyl iodide produces 
the methyl ester, yellow needles, m. p. 158° (decomp.), which can also 
be obtained by direct esterification of the acid by a methyl-alcoholic 
solution of hydrogen chloride. 

Methyl 2-hydroxy-5-methoxybenzoate (Graebe and Martz, A., 1905, 
i, 702), when nitrated in acetic acid solution with fuming nitric acid, 
yields methyl 3-nitro-2-hydroxy-5-methoxybenzoate, yellow needles (from 
methyl alcohol), which change to leaflets, m. p. 138—139°; the 
potassium salt, yellow needles, obtained by hydrolysis, on acidification 
gives 3-nitro-2-hydroxy-5-methoxybenzoic acid, yellow needles, m. p. 
181°, 

Diazomethane acting in ethereal solution converts 3-nitrogentisic 
acid, and also 3-nitro-2-hydroxy-5-methoxybenzoic acid, into the methyl 
ester (colourless needles, m. p. 71—72°) of 3-nitro-2 : 5-dimethoxybenzoic 
acid (yellow needles, m. p. 181—183°), the acid being obtainable by 
hydrolysis. 

The three nitro-acids described above all give characteristic colours 
when dissolved in potassium hydroxide solution. D. F. T. 


Preparation of Anthraquinonecarboxylic Acids. BapiscHeE 
Anitin- & Sopa-Faprik (D.R.-P. 250742),—Anthraquinonecarboxylic 
acids can be readily prepared by oxidising the corresponding methyl- 
anthraquinones with nitrous fumes (NO, or N,O,) at a high tempera- 
ture in the presence of a suitable solvent, whilst some nitroanthra- 
quinones can be converted by the action of chlorine into the 
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corresponding chloroanthraquinones with elimination of the nitro- 
group. 

1-Chloroanthraquinone-2-carboxylic acid, yellow needles, is obtained 
when 1-chloro-2-methylanthraquinone (25 parts) dissolved in 200 parts 
of trichlorobenzene is treated at 160° with the gases generated from a 
mixture of arsenious and nitric acids; and the required 1-chloro-2- 
methylanthraquinone is prepared by treating 1-nitro-2-methylanthra- 
quinone with chlorine at 180°. 

1: 4-Dichloroanthraquinone-2-carboxylic acid, citron-yellow needles, 
is obtained from 1 : 4-dichloro-2-methylanthraquinone, whilst 2-methyl- 
anthraquinone furnishes anthraquinone-2-curboxylic acid. 

F. M. G. M. 


Benzalacetoneoxalic Acid [Benzylideneacetylpyruvic Acid]. 
Orto Mumm (Ber., 1912, 45, 3236—3237).—The condensation pro- 
duct of pyruvic acid with benzaldehyde described by Mumm and 
Bergell (A., 1912, i, 936) as benzylideneacetylpyruvic acid is in reality 
the isomeric ketoacetylphenylparacone, CH,"C0-CH<Gr 5. >0 
(Ruhemann, T., 1906, 89, 1236). 

It is also formed from ethyl pyruvate and benzaldehyde, either from 
the sodium salt of the ester or from the free ester in presence of 
piperidine. E. F. A. 


The Combination of Phenolcarboxylic Acids. Frrpinanp 
Mavruner (J. pr. Chem., 1912, [ii], 86, 550—551).—A_ correction. 
The products obtained by hydrolysing the compounds described in 
previous communications (A., 1911, i, 725; 1912, i, 267) with alkalis 
fully confirms the constitutions there given, and, therefore, the 
author retracts the statements made in his last paper (A., 1912, i, 858). 

F. B. 


Isomeric and Tautomeric Organo-magnesium Compounds. 
Jutius ScuMipLin and Antonio Garcia-Bants (Ber., 1912, 45, 
3193—3203),—The earlier explanation of the different behaviour of 
aromatic aldehydes with ordinary and previously heated solutions of 
magnesium triphenylmethy] chloride (Schmidlin, A., 1906, i, 392; 
1907, i, 26, 601 ; 1908, i, 239) is adhered to in spite of the criticism 
of Tschitschibabin (A., 1909, i, 778). In refutation of the latter’s 
criticism, it is stated that his experiments were not of a nature to 
decide the question, and it is further shown that, although magnesium 
benzyl chloride cannot be separated into two isomerides, the solution 
behaves as if it contained a tautomeric mixture of two isomerides, 
which, it is suggested, represent the normal and quinonoid con- 
figurations already assumed for the two forms of magnesium tri- 
phenylmethyl] chloride. 

When magnesium benzyl chloride solution in ether is treated 
with benzaldehyde, the latter being added in drops, the product is 
aB-diphenylethyl alcohol, CH,Ph-CHPh:OH. During the progress 
of the reaction, the Grignard reagent, which is believed to be an 


equilibrium mixture of the forms CH,:C,H ci and CH,Ph-MgCl, 
q 2°64 SMgCl 2 8 
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has time to rearrange so as to give a theoretical yield of the diphenyl- 
ethyl alcohol produced by the latter form. If, however, the Grignard 
reagent is gradually introduced into the ethereal solution of 
benzaldehyde, both forms enter into reaction, and the product is a 
mixture of the above diphenylethyl alcohol with 1 : 3-diphenyl- 
3: 4-dihydro-2 : 1-benzopyran > 


aah aaa —CHPh 
prismatic needles, m. p. 111°5° (corr. ), b. p. 237°/9 mm., which dissolve 
in concentrated sulphuric acid to a green solution ; on oxidation with 
potassium permanganate it gives o-benzoylbenzoic acid and benzoic 
acid, whilst chromic acid produces anthraquinone and benzoic acid. 
In the preparation of the above diphenyldihydrobenzopyran, there 
was occasionally obtained 1 : 3-diphenyl-2: l-benzopyran (diphenyliso- 


-O 
chromene), oe a Se colourless needles, m. p. 125—126° 


(corr.); this decolorises bromine and potassium permanganate 
solutions, and gives a colourless solution in sulphuric acid; chromic 
acid gives the same oxidation products as with the dihydro-compound, 
whilst reduction by hydrogen and platinum-black produces the 
dihydro-derivative. 

With other reagents, the magnesium benzyl chloride undergoes 
reaction merely through one of its isomerides; thus the action of 
carbon dioxide affects only the normal compound, whereas the 
formation of o-tolyl alcohol from formaldehyde (Tiffeneau and 
Delange, A., 1904, i, 48) depends on the reaction taking place with 
the quinonoid isomeride. D. F. T. 


The Action of Ultraviolet Light on o-, m-, and p-Nitro- 
benzaldehyde and on Benzaldehyde. Anton Kairan (Monatsh., 
1912, 33, 1305—1327).— Under the action of ultraviolet light, o-nitro- 
benzaldehyde, both in alcoholic and benzene solutions, is slowly trans- 
formed into o-nitrosobenzoic acid (compare Ciamician and Silber, A., 
1901, i, 547), the reaction taking place quicker in quartz than in glass 
vessels. The formation of acid from benzaldehyde takes place 
similarly. With both aldehydes the acid formation takes place more 
rapidly in benzene than in alcoholic solutions. The velocity of 
reaction increases with increase in concentration of the aldehyde, but 
proportionality does not exist, the increase in velocity being less than 
would be expected. Under similar conditions the amount of acid 
formed from the o-nitrobenzaldehyde is about twice as great as from 
the benzaldehyde. When the distance between the source of ultra- 
violet light (a mercury lamp) and the reaction vessel is increased, the 
diminution in reaction velocity is greater than would be expected from 
the inverse-square law. During the reaction a very considerable 
portion of the active rays is absorbed. 

m- and p-Nitrobenzaldehydes, either as the solids or in solution, are 
hardly affected by ultraviolet light, the formation of acid being 
extremely small. Both solid o-nitrobenzaldehyde and liquid benz- 
aldehyde are acted on to a considerable extent, in one case 87% of the 
benzaldehyde being converted into benzoic acid. 

e2 
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The formation of acid is due principally to oxidation by the oxygen 
of the air, or by ozone formed by the ultraviolet light; the reaction 
expressed by the equation : 2Ph-COH + H,O= Ph:CH,OH + Ph-CO,H, 
if it takes place at all, plays only a subsidiary part. 

In absolute alcoholic solution benzoic acid is not esterified to any 
appreciable extent under the conditions of experiment, nor does it have 
any accelerating action on the oxidation of the benzaldehyde, although 
hydrions, when present in great concentration, may exert such an 
action. 

The temperature-coeflicient of the above reactions is very small, as 
is usually the case in photochemical actions. yee 


New Synthesis of o-Aldehydophenylnitrosohydroxylamine. 
Oskak Baupiscu (Ber., 1912, 45, 3429—3430).—A solution of o-nitro- 
benzaldehyde in 96% alcohol (10 vol.) is diluted with 5 vol. of water, 
treated with 3 vol. of amyl nitrite and 3 vol. of concentrated aqueous 
ammonia, and then gradually with zinc dust. The reaction is complete 
after about fifteen minutes. The mixture is treated with an excess of 
aqueous copper sulphate, and dilute hydrochloric acid is added carefully 
with cooling. From the still alkaline solution is obtained a brown, 
flocculent precipitate, which is removed. The filtrate is rendered 
distinctly acid, whereby the copper derivative of o-aldehydophenyl- 
nitrosohydroxylamine is precipitated. After being washed with 
acetone, the copper salt is converted by aqueous alcoholic potassium 
hydroxide into the potassium salt, from which o-aldehydophenylnitroso- 
hydroxylamine, m. p. 52°5°, is liberated by metaphosphoric acid. 

C. 8. 


Chemical Action of Light. II. Photo-Oxidation of the 
Aldehyde Group. I. Terephthalaldehyde. Herrmann Svuipa 
(Monatsh., 1912, 33, 1173—1187. Compare A., 1912, i, 117).— 
Although terephthalaldehyde is very stable in the solid state and in 
solution in benzene in the dark, its solution undergoes rapid 
atmospheric oxidation when illuminated by a mercury lamp, and a 
white, crystalline deposit is formed ; the deposit consists of terephthal- 
aldehydic acid to the extent of roughly two-thirds, the remainder being 
terephthalic acid ; the solution from which the crystals have separated 
gives a peroxide reaction with acidified potassium iodide solution. 
This oxidation of terephthalaldehyde appears not to occur at all if light 
is excluded, and it is not accelerated by the presence of nitrobenzene, 
this substance, indeed, exerting a hindering effect ; a comparison with 
benzaldehyde seems to indicate that, assuming the supply of oxygen by 
diffusion to be more than sufficient, the oxidation velocity of each 
aldehyde group in terephthaldehyde is considerably diminished by the 
presence of a similar group in the para-position. By interposing 
solutions of potassium chromate and of quinine sulphate between the 
solution and the source of light, it is discovered that the effect is mainly 
due to the ultra-violet rays, but that yellow and red light can cause the 
oxidation to occur, although only very feebly. Spectrographic 
examination indicates that the effective rays are from 400 to 300pp. 

D. F. T. 
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Catalytic Reduction. VII. The Preparation and Appli- 
cation of Colloidal Platinum Metals. Aapar Sxira and W. A. 
Meyer (Ber., 1912, 45, 3579—3589).— When submitted to the action 
of free hydrogen, an aqueous alcoholic solution containing an un- 
saturated aldehyde or ketone with a little palladious chloride and gum 
arabic undergoes reduction ; colloidal palladium is first formed, which 
then catalytically accelerates the hydrogenation of the ethylenic 
linking (Skita, A., 1909, i, 479). If the ethylenic substance does 
not contain a ketonie or aldehydic group, colloidal palladium is not 
obtained, but precipitated metal, which, however, is sufficient to aid 
the reduction of camphene to dihydrocamphene, and of f-phenylvinyl 
acetate to B-phenylethyl acetate, b. p. 109—112°/13 mm., although 
it fails to reduce double bonds in aromatic nuclei. This action of the 
carbonyl group in aiding the formation of colloidal palladium is 
probably due to the formation of a double compound of the ketone or 
aldehyde with the greater portion of the metallic chloride present 
(compare Zeisse, Annalen, 1840, 33, 29) ; under such conditions it is 
probable that colloidal particles are first formed which can cause the 
separation of the rest of the metal in the same form. This is con- 
firmed by the behaviour at the ordinary temperature of a solution of 
palladious chloride and gum arabic, which, after the addition of a 
little colloidal palladium, is rapidly reduced by hydrogen to the colloidal 
metal, whereas if treated directly with hydrogen the metal is slowly 
precipitated in an insoluble form ; this effect is not merely due to the 
prevention of supersaturation (Zsigmondy, A., 1906, ii, 679), but is 
also in part catalytic. 

A colloidal solution of palladium can also be obtained by the action 
of hydrogen on a hot aqueous solution of palladious chloride containing 
gum arabic ; when a mixture of this solution with an alcoholic feebly 
acid solution of piperine was treated with hydrogen, tetrahydropiperine 
(Skita and Franck, A., 1911, i, 1017) was produced. 

Solutions of palladious chloride and of potassium platinosochloride 
containing gum arabic, when treated with sodium carbonate, give 
palladious and platinous hydroxides in a colloidal condition ; careful 
evaporation in a vacuum, after dialysis, gives a residue of brown 
palladious hydroxide or black platinous hydroxide consisting of scales, 
which readily dissolve in water again. These colloidal hydroxides are 
well suited to reduction processes, for example, hydrogen reduced an 
aqueous alcoholic solution of pinene containing a little palladium 
hydroxide to pinane, and a solution of phorone containing a little 
platinum hydroxide readily absorbed an amount of hydrogen corre- 
sponding with two ethylenic linkings. 

Colloidal palladium hydroxide solutions when shaken with hydrogen 
are reduced to colloidal palladium, and on evaporation in a vacuum 
black scales are obtained which readily re-dissolve in water; black 
scales of colloidal platinum can be similarly obtained. These, which 
can also be prepared directly by reduction of the corresponding 
chlorides, are again suitable for reduction experiments, o-nitroaceto- 
phenone and nitrobenzene being easily reduced to the corresponding 
amino-compounds. 

The most satisfactory method for the hydrogenation of an un- 
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saturated compound is to add to the solution of platinum chloride and 
gum arabic a trace of a colloidal palladium or platinum solution, and 
then to act with hydrogen ; the unsaturated substance which may be 
present from the commencement or introduced later is then easily 
reduced, for example, quinine yields dihydroquinine, whilst diacetyl- 
morphine gives diacetyldihydromorphine, needles, m. p. 158° (hydro- 
chloride, needles, m. p. above 300°), and cinnamic acid yields B-phenyl- 
propionic acid. D. F. T. 


Catalytic Reduction. VIII. Hydrogenation of Aldehydes 
and Ketones, and of Aromatic and Heterocyclic Substances 
in Colloidal Solutions. Atapar Sxira and W. A. Meyer (Ber, 
1912, 45, 3589—3595. Compare preceding abstract)—It has 
already been observed that hydrogenation occurs more readily in 
certain solvents than in others (Fokin, A., 1907, i, 819), and that 
acetic acid is so suitable that in the presence of platinum black even 
aromatic substances can be reduced (Willstiitter and Hatt, A., 1912, 
i, 545). By using a colloidal solution of platinum, prepared by one 
of the methods described (preceding abstract), and applying acetic acid 
as solvent, it is found possible with hydrogen under an additional 
pressure of one atmosphere, to reduce toluene to methyleyclohexane, 
benzoic acid to cyclohexanecarboxylic acid, naphthalene to decahydro- 
naphthalene, pyridine to piperidine, heptaldehyde to heptyl alcohol, 
dihydrotsophorone to trans-dihydroisophorol, and benzene to cyclo- 
hexane ; in the last two cases only a trace of colloidal platinum was 
taken with a solution of the substance for reduction, together with 
chloroplatinic acid, so that the treatment with hydrogen first produced 
the catalyst, and then reduced the organic substance; the reduction 
processes generally occupied one to three hours, Quinoline, however, 
required longer treatment with a rather higher pressure of hydrogen 
for reduction to decahydroquinoline, and by checking the reduction at 
the right stage, tetrahydroquinoline could be obtained. A descrip- 
tion of the apparatus employed is given. 

It was not found possible to replace gum arabic satisfactorily by 
any other protecting colloid. ie & 2 


Condensation Products of Cyclic Ketones with Acetone. 
Orro Wattach and W. von Recuenpera (Chem. Zentr., 1912, 
ii, 923—924; from Nachr. K. Ges. Wiss. Gétt., 1912, 442—445).— 
Further investigation of the condensation of acetone with 1 : 3-methyl- 
cyclohexanone (A., 1896, i, 572 ; 1897, i, 425) shows that condensation 
takes place between the O-atom of the cyclic ketone and hydrogen 
from the acetone, with the production of compounds having a :CO 
group in the side-chain, which can be reduced to saturated ketones of 
the type R*CH,"COMe, where R is a cyclic radicle. The position of 
the ethylenic linking is uncertain, but it is probably cyclic. 

1:3-Methyleyclohexylacetone, b. p. 211°5—212°, D”°0°8915, np 1°4496, 
obtained by reducing the methylcyclohexenylacetone produced by 
condensing 1-methyleyclohexan-3-one with acetone (loc. cit.), is levo- 
rotatory, resembles other extra-cyclic ketones in aroma, gives a semi- 
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carbazone, m. p. 154°, and on oxidation with sodium hypobromite yields 
1: 3-methyleyclohexylacetic acid. 1: 4-Methylcyclohexenylacetone, b. p. 
216—217°, D#! 0°916, n# 1°4672, has an anise odour, gives a semt- 
carbazone, m. p. 122—123°, and a liquid owime. On reduction it yields 
1 : 4-methylcyclohexylacetone, b. p. 214—215°, D®! 0°8930, nP 14499. 
The latter gives a semicarbazone, m. p. 166°, and is oxidised by sodium 
hypobromite to 1 : 4-methyleyclohexylacetic acid. T. A. Hf. 


Action of an Alcoholic Solution of Potassium Hydroxide 
on Ketones. II. Prerer J. Montacne and Jacop Mot van 
CHARANTE (Rec. trav. chim., 1912, 31, 298—349. Compare A., 1908, 
i, 988).—The action of alcoholic potash on further derivatives of 
benzophenone is described. It is found that the introduction of an 
amino-group into any position in the ring entirely prevents the 
reduction to a benzhydrol, but that the presence of methyl, chlorine, 
or bromine in the para-position, or of chlorine in the ortho-position, is 
without influence on the reduction. In the case of the bromo-deriv- 
atives it was previously found that 2:4: 6-tribromobenzophenone is 
not only reduced, but that it also loses the bromine atoms in 2 and 6 
(A., 1910, i, 42). Studying this detaching influence of the -COPh 
group further, it is found that the elimination of bromine occurs 
readily in the case of o-bromobenzophenone, to a slight extent with 
the para-compound, and to a still smaller extent, but certainly, with 
the meta-derivative. The -CHPh-°OH group, on the contrary, has no 
such detaching influence, the substituted benzhydrols remaining 
entirely unchanged when heated with alcoholic potash ; only in the 
case of the 4:4'-dibromobenzhydrol was there any trace of halogen 
removed. The following benzophenones have been studied: 2-, 3-, and 
4-chloro-, 4:4’-dichloro-, 2-, 3-, and 4-bromo-, 2:4-, 2:6-, and 4:4’ 
dibromo-, 4-iodo-, 2-aniino-, 2: 2’-diamino-, 4 : 4’-didimethylamino- 
(Michler’s ketone), 2- and 3-methyl-. Many of these have been 
described by Montagne and Koopal (see Koopal, Thesis). 

2: 4-Dibromobenzophenone was obtained by the action of benzoyl 
chloride and aluminium chloride on 1 :3-dibromobenzene (Boeseken, 
A., 1908, i, 189) and also synthesised as follows: Acetanilide was 
converted into 2: 4-dibromoacetanilide, not by Chattaway’s method 
(A., 1900, i, 152), since that yielded only p-bromoacetanilide, but 
according to Mannino and Donato (A., 1908, i, 826). This was 
saponified by 10% potassium hydroxide, and the 2 : 4-dibromoaniline 
diazotised. With amyl nitrite, nitrous acid, or sodium nitrite and 
dilute sulphuric acid, a varying quantity of 2:4: 2’: 4’-tetrabromo- 
diazoaminobenzene crystallised out, but on warming with water the 
mixture gave a good yield of 1:3-dibromobenzene. When mixed 
with potassium nitrite and added to concentrated nitric acid, the 
formation of a diazoamino-compound was prevented (compare O. N. 
Witt, A., 1909, i, 855), and on warming the diluted diazotised liquid 
with a mixture of copper sulphate and potassium cyanide the 
2:4-dibromobenzonitrile was obtained. This was saponified and the 
acid converted into the chloride, which with benzene and aluminium 
chloride gave the 2:4-dibromobenzophenone. From the mother 
liquors of this compound a small amount of 2 : 6-dibromobenzo- 
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phenone was recovered, the two bromine atoms exerting no steric 
hindrance, which confirms the author’s experience that the Friedel 
and Crafts’s reaction on halogenated benzenes gives rise to ortho- as 
well as to para-substitution. 

2:6-Dibromobenzophenone was also synthesised. Sulphanilic acid 
was converted into dibromoaniline (Orton and Pearson, T., 1908, 98, 
735), and this was diazotised as above and converted into 2: 6-di- 
bromobenzonitrile, which was saponified by 65% sulphuric acid. The 
amide, m. p. 208°5°, was further treated with 90% sulphuric acid, and 
the 2 : 6-dibromobenzoic acid was converted into 2: 6-dibromobenzoyl 
chloride and this into 2 : 6-dibromobenzophenone, C,H,Br,-COPh, 
which crystallises in very long needles, m. p. 121°5°, b. p. 381°. 

4-Aminobenzophenone, m. p. 124°, obtained by the reduction of 
4-nitrobenzophenone (Shriter, A., 1909, i, 773) was found to remain 
unchanged by acetic acid, and was thus distinguished from 4-amino- 
benzhydrol, m. p. 121°, since the latter gives an acetyl compound, 
m. p. 153° (Doebner, A., 1882, 507). New benzhydrols obtained by 
the action of alcoholic potash on the benzophenones are 3-bromo- 
benzhydrol, C,H,BreCHPh-OH, m. p. 43°, and 3-methylbenzhydrol, 
C,H,Me-CHPh:OH, slender needles, m. p. 53°. 

Detailed crystallographic measurements of the following substances 
have been made: 4-bromoacetanilide, 2 :4-dibromoacetanilide, 2 : 4- 
dibromoaniline, 2 :4-dibromobenzophenone, 2 : 6-dibromobenzamide, and 
2-nitrobenzophenone. J.C. W. 


Conversion of Distyryl Ketone into 2:6-Diphenylpyrone. 
DanrEL VoRLANDER and G. A. Meyer (Ber., 1912, 45, 3355—3358),— 
Distyryl ketone tetrabromide (Claisen and Claparéde, A., 1882, 511) 
when heated in alcoholic solution with a quadrimolecular quantity of 
potassium hydroxide is converted into a viscous oil, probably the 
diethoxy-compound, CO(CH:CPh-OEt) ; the substance gives a blood- 
red solution in sulphuric acid and a gradual brownish-black coloration 
with ferric chloride solution. When it is heated with hydrochloric 
acid (D 1:1) under reflux condenser for several hours a mixture of 
2:6-diphenylpyrone, needles, m. p. 139—140°, with much resinous 
matter is produced. D. F. T. 


Elimination of Hydrogen from Aromatic Nuclei and Union 
of the Latter by means of Aluminium Chloride. Ronanp 
Scnott and CurisTiaAn Szer (Annalen, 1912, 394, 111—177).— 
Isolated instances of the union of aromatic nuclei by means of 
aluminium chloride at elevated temperatures are known, for example, 
the formation of perylene from 1:1’-dinaphthyl (Scholl, Seer, and 
Weitzenbick, A., 1910, i, 616), of flavanthrene from 2-aminoanthra- 
quinone (Scholl, A., 1907, i, 540), and of meso-naphthadianthrone from 
meso-benzdianthrone (Scholl and Mansfeld, A., 1910, i, 494). The 
authors have now examined this reaction more fully, and find that, by 
means of anhydrous aluminium chloride at 80—140°, aromatic nuclei 
can be very satisfactorily united, particularly in the case of aromatic 
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ketones, where the elimination of the hydrogen is accompanied by the 
formation of new rings ; thus, 1 :9-benzanthrone is obtained in 76% 
Me CO yield by heating phenyl a-naphthyl ketone and 

~ ~~ A anbydrous aluminium chloride (5 pts.) at 150° during 
PAN ‘3 two and a-half hours. Ina similar manner, o-tolyl 
8 he 9 A.1 3 anaphthyl ketone yields 5-methyl-1 : 9-benzanthrone 
bai i \% (annexed formula), m. p. 167—168°, yellow needles ; 
m-tolyl a-naphthyl ketone yields 6-methyl-1 : 9-benzan- 
throne, m. p. 169°5°, yellow needles ; » toly] a-naphthyl 
ketone yields 7-methyl-1:9-benzanthrone, m. p. 158—159°, yellow 
needles ; p-diphenylyla-naphthyl ketone yields 7-phenyl-1 :9-benzanthrone, 
m. p. 170—171°, yellowish-brown leaflets ; pheny] a-4-hydroxynaphthyl 
ketone yields 2-hydrozy-1 : 9-benzanthrone, m. p. 304°, dark red needles 
(benzoyl derivative, m. p. 236°, golden-yellow needles). In the last 
preparation, 2-hydroxydihydro-1:9-benzanthrone, m. p. 142—143°, 
yellowish-brown needles, is first formed; it is converted into 2-hydroxy- 
1 : 9-benzanthrone by prolonged heating or by passing oxygen through 
its solution in hot aqueous sodium hydroxide. 

The interaction of naphthalene, o-toluoy! chloride, and aluminium 
chloride in carbon disulphide leads to the formation of 0-toly/ a-naphthyl 
ketone, C,,H,-CO-C,H,Me, m. p. 64°, b. p. 365—375°. By similar 
methods, m-tolyl a-naphthyl ketone, m. p. 74—75°, and p-tolyl a-naphthyl 
ketone, m. p. 85°, have been prepared. p-Diphenylyl a-naphthyl ketone, 
C,,H,"CO-C,H,Ph, m. p. 136—137°, is obtained in a similar manner 
from a-naphthoy! chloride and diphenyl, or from naphthalene and the 
chloride, m. p. 114—115°, colourless needles, of dipheny]l-4-carboxylic 
acid. Phenyl a-4-hydroxynaphthyl ketone, OH-C,,H,*COPh, m. p. 
164—165°, is obtained from a-naphthol and benzoyl chloride by 
Doebner’s method. 

o-a-Naphthoylbenzoic acid yields naphthanthraquinone, not the 
expected 1:9-benzanthrone-5-carboxylic acid, by heating with 
aluminium chloride. 

[With Orro von SryBEt. }—The interaction of the chloride of anthra- 
quinone-2-carboxylic acid, naphthalene, and aluminium chloride in 
nitrobenzene at 75—80° for ten hours leads to the formation of a 
mixture of a-naphthyl 2-anthraquinonyl ketone, 


CO ’ 
OH <9 > CeHs'00°C,oH,;, 
m. p. 166—166-5°, light brown leaflets, and the B-isomeride, m. p. 
176—177°, citron-yellow needles, which is separated by repeated 


crystallisation from glacial acetic acid and 
from pyridine. By heating with aluminium 


CO CO 
A\A\NA\A\/~\. chloride at 100—140° for one hour and 
| et 


J Te. 
%, 


ll 13] 
12 7 


| | again at 140-—-145° for another hour, the 
\A\A\A4\4\/ former yields 6 : 7-phihaloyl-1 : 9-benzanthrone 
CO yy (annexed formula), m. p. 325—326°, dark 

ee yellow needles, which, unlike the a-raphthyl 

anthraquinonyl ketone, forms with alka- 

line sodium hyposulphite a dark green vat producing on unmordanted 
cotton green tones changing to yellow in air. The constitution of the 
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phthaloylbenzanthrone is proved by oxidation with chromic acid, 
whereby 2 : 3-phthaloylanthraquinone-5-carboxylic acid, 
0 

OH. <60>C,Hy<oe>0,H,-CO,H, 
m. p. 338° (decomp.), microcrystalline, yellow needles, is obtained, 
which is converted by sublimation into Philippi’s 2: 3-phthaloyl- 
anthraquinone (A., 1911, i, 793). Phthaloylanthraquinonecarboxylic 
acid forms a greenish-yellow sodium salt, which forms with hot 
alkaline sodium hyposulphite a violet, and finally an orange, solution, 
changing to blue in air ; this solution produces on unmordanted cotton 
a blue colour which becomes red by treatment with acids. 

The interaction of pyrene, benzoy! chloride (rather more than 1 mol.), 
and aluminium chloride in carbon disulphide for twelve hours at the 
ordinary temperature, and then for an equal period on the water-bath, 

leads to the formation of 3-benzoylpyrene, m. p. 

rk 124—125°, yellow crystals, which is purified by 
‘> means of the picrate, C,,H,,O.N,, m. p. 157°, 

oe orange needles. By using two or more mols. of 

* . benzoyl chloride, a mixture of di- and tri-benzoyl- 
pyrene is obtained, which is separated readily owing 

to the slight solubility of the latter in glacial acetic acid. 3:5: 8-T7ri- 
benzoylpyrene (annexed formula), m. p. 239—240°, crystallises in yellow 
needles. 3: 8-Dibenzoylpyrene, m. p. 158—160°, slender, yellow 
needles, yields pyrenequinone by oxidation with aqueous potassium 
dichromate and sulphuric and acetic acids, and is converted into 
pyranthrone when mixed with aluminium chloride, placed in a bath 
previously heated to 155—160°, and kept there for one hour (if the 
heating is effected gradually, the benzoyl groups are eliminated before 
the benzanthrone rings are formed). This formation of pyranthrone 
establishes the direct relation of the substance to pyrene, and also 
proves the orientation of the benzoyl groups in the dibenzoylpyrene. 
3:5:8-Tribenzoylpyrene is converted into 3-benzoylpyranthrons, red- 
dish-brown, metallic needles, in a similar manner ; at a slightly higher 
temperature, 165—-170°, the benzoyl group is eliminated and pyr- 
anthrone is formed. The interaction of 


VN pyrene, a-naphthoyl chloride, and 
-™ CO aluminium chloride in carbon disulphide 
\A\Ad% \ leads to the formation of a nearly 
; : uantitative yield of a mixture of 3: 8- 
|p ; quantit yield of i f 3:8 
a ile todas and 3:10-di-a-naphthoylpyrene, which 
Sod is separated by boiling glacial acetic 
VA\ - @. acid, in which the former is in- 

2 z soluble. 3 : 8-Di-a-naphthoylpyrene, 

\GAVALA, ves 
NN C,.H»,02, 


O hy .y| m. p. 271°5—273°, crystallises in micro- 

N27 scopic, yellow leaflets ; the 3 : 10-isomeride, 

m. p. 219—220°, in yellow leaflets. The 

former and aluminium! chloride at 140° for forty minutes yield 
5:6 :5':6'-dibenzpyranthrone (annexed formula), a brown powder, 
which forms in hot alkaline sodium hyposulphite a sparingly soluble 
vat, by which unmordanted cotton is dyed blue, changing to orange- 
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red in air. Ina similar manner, pyrene, f-naphthoy! chloride, and 
aluminium chloride yield 3 : 10-di-B-naphthoylpyrene, m. p. 195°5—197°, 
yellow crystals (purified by means of the orange-yellow picrate), and 
3: 8-di-B-naphthoylpyrene, m. p. 289°, flattened, yellow needles. The 
latter and aluminium chloride at 145—155° yield 7: 8:7’ : 8’-dibenz- 
pyranthrone, a brown, indistinctly crystalline powder with green 
shimmer, which forms a vat behaving like that of the preceding isomeride. 

It will be noticed that the action of the preceding acyl chlorides on 
pyrene in the presence of aluminium chloride yields in each case a pair 
of diacylpyrenes. One of these is undoubtedly the 3 : 8-diacylpyrene, 
since it is converted into benz-(or dibenz-)pyranthrone by aluminium 
chloride. It is known that hydrocarbons such as anthracene and 
phenanthrene, which are easily oxidised to quinones, are attacked in 
the Friedel-Crafts reaction by the acid chloride or anhydride in the 
same positions as by the oxidising agent in the formation of the 
quinone. Consequently it is probable that pyrene, which forms 
3: 8-diacylpyrenes in the Friedel-Crafts reaction, yields 3 :8-pyrene- 
quinone, not 3: 10-pyrenequinone (Goldschmiedt, A., 1907, i, 310), by 
oxidation. 

The constitution of violanthrone (Bally’s violanthrene, A., 1905, i, 
237) has been proved by the formation of the substance from 
4: 4’-dibenzoyl-aa-dinaphthyl and aluminium chloride at 95.—100°. 

3 co The interaction of naphthalene, pyromucyl chloride, 

A yv 7. and aluminium chloride in carbon disulphide leads to 
4 Y°*%* > the formation of (impure) a-furyl a-naphthyl ketone, 
| \ 4 ©,0H,-CO-C,,H,, b. p. 360—365°, which reacts with 

‘YY ‘’ aluminium chloride to form a brown substance from 

R 4 4 which individual products have not been isolated. In 

~ a similar manner, naphthalene and the chloride of 
thiophen-2-carboxylic acid, or thiophen and a-naphthoyl chloride, yield 
a-thienyl a-naphthyl ketone, C,SH,°CO-C,,H,, m. p. 68—69°, b. p. 383°, 
almost colourless needles, which is converted by aluminium chloride at 
140—144° into benzthiophanthrone-9 (annexed formula), a brown, 
crystalline powder ; this sinters at 210°, but is not fused at 250°, and 
yields by fusion with alcoholic potassium hydroxide a dye which is 

probably the analogue, C,,H,,0,S,, of violanthrone. 
The interaction of pyrene, the chloride 


S CO of thiophen-2-carboxylic acid, and alumin- 
PPP ium chloride in carbon disulphide leads 
deb ane Oe to the formation of 3: 8-di-a-thiophenoyl- 
taille ti pyrene, C,,H,,0.8,, m. p. 278—279°, elong- 

| . ated, yellow leaflets, and 3: 10-di-a-thio- 
\AN\A\_. phenoylpyrene, m. p. 191—192°, yellow 


| | leaflets; the former and aluminium chlor- 

\‘J\4\/_ ide at 150—158° yield pyrthiophanthrone 

CO S$ (annexed formula), microscopic, reddish- 
brown needles. C. 8. 


Chalkones and Hydrochalkones. II. Guipo BarGeniint and 
Mina FINKELSTEIN (Gazzetia, 1912, 42, ii, 417—426. Compare 
Bargellini and Bini, A., 1912, i, 118),—The present paper describes 
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the reduction of four chalkones to the corresponding hydrochalkones 
by means of hydrogen in the presence of platinum black or palladium 
black. 

2’ : 4’: 5’-Trimethoxychalkone (compare Bargellini and Avrutin, A., 
1911,-i, 68) is conveniently prepared by the original method of 
preparation of chalkones (Stockhausen and Gattermann, A., 1893, i, 
163). If, however, the heating of the mixture of hydroxyquinol 
trimethyl ether, cinnamyl chloride, and aluminium chloride is pro- 
longed to ten or twelve hours, the principal product is a substance, 
C,,H,,0,, which forms colourless needles, m. p. 127—128°. This 
compound dissolves in concentrated sulphuric acid, giving a pale 

yellow coloration, and does 

OMe OMe not react with bromine; it 


~ perenne ge probably has the annexed 
OMee CO-CH,-CHPh < Some seve A 
OMe OMe 2’: 4': 5'-Trimethoxyhydro- 
chalkone, C,,H,,0,, erystal- 
lises in colourless needles, m. p. 105—107° ; it dissolves in concentrated 
sulphuric acid, giving a pale yellow coloration. 
3:4:2':4':5'-Pentamethoxyhydrochalkone, C,)H,,0,, forms colourless 
needles, m. p. 115—117°; it dissolves in concentrated sulphuric acid, 
giving a pale yellow coloration. 
2'- Hydroxy-4 : 4'-dimethoxyhydrochalkone, C,,H,.0,, crystallises in 
colourless needles, m. p. 58—60°. 
2'-Hydroay-3 : 4 : 4'-trimethoxyhydrochalkone, C,,H,.0,, erystallises in 
colourless needles, m. p. 783—79°, and dissolves in concentrated sul- 
phuric acid, giving a pale yellow coloration. 
Attempts to reduce esperitin were unsuccessful, possibly owing to 
the hindering action of the free phenolic hydroxy] groups, or perhaps 
owing to some influence of the solvent. R. V.S. 


Phenylhydroxyketoperinaphthindene, Marcetto CESARIS 
(Gazzetta, 1912, 42, ii, 453—472).— When phenylacetic acid, naphthalic 
anhydride, and potassium acetate are heated at 230° 

. for two hours, 1-hydroxy-3-keto-2-phenylperinaphth- 
ae Sort indene (annexed formula) is formed ; it crystallises 
in iridescent, orange-yellow scales, m. p. 218°, and 
; »- 60H dissolves in concentrated sulphuric acid, giving an 
intense yellow coloration. The substance dissolves 

in alkalis, and is reprecipitated by acids. The acetyl derivative, 
C,,H,,0,Ac, forms deep yellow needles, m. p. 172—-175°. Bromination 
of hydroxyketophenylperinaphthindene in anhydrous solvents (such 
as chloroform) yields an unstable additive product of the probable 
formula C,,H,,0,Br,,HBr. By the action of water on this compound, 
or by bromination in aqueous solvents, 2-bromo- 


vo™ CB 1 : 3-diketo-2-phenylperinaphthindene (annexed 
he NOPhBr formula) is obtained ; it forms prisms or needles, 
Pe i m. p. 198°. The anilide, C,,H,,0.*NHPh, prepared 
% - © from the bromo-derivative, crystallises in golden- 


yellow scales, m. p. 225—227°. When the bromo- 
derivative is treated with alkalis, hydroxyketophenylperinaphthindene 
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is obtained. The action of hydrogen bromide on hydroxyketopheny]peri- 
naphthindene (in chloroform) yields an unstable compound, C,,H,,.0O,HBr, 

which begins to melt at 90° and is completely melted at 210°. 
Cautious oxidation of hydroxyketophenylperinaphthindene with 
permanganate yields naphthalic acid, benzoic acid, and traces of an 
acid crystallising in colourless needles, 


fo OY \ wm. p. about 200—202°, Oxidation 
eal ~ \ph-Ph / \__7 With potassium dichromate in acetic 
, a. ee \_ 7 \ acid yields a neutral substance, 
ee O\_7 C,gH,.0, to which the annexed 


structure of bis-diketophenylperinaphth- 
indene is ascribed; it is a straw-coloured, crystalline powder, m. p. 
about 235—236° (decomp.), and it dissolves in concentrated sulphuric 
acid, giving an intense orange-red coloration. R. ¥.& 


Preparation of a-Chloroanthraquinone. Bapiscue AnrLin- & 
Sopa-Fasrik (D.R.-P. 252578).—When a-nitroanthraquinone (or its 
derivatives) is treated with chlorine, this element displaces the a-nitro- 
group. Moreover, when 1-nitro-2-methylanthraquinone is similarly 
treated at high temperatures it furnishes w-di- with some w-mono- and 
w-tri-chloro-derivatives. 1-Chloroanthraquinone is obtained (in satis- 
factory yield) when 1-nitroanthraquinone (80 parts) in 400 parts of 
trichlorobenzene is treated at 160—165° with a stream of chlorine ; 
1 : 5-dinitroanthraquinone at 190° furnishes | : 5-dichloroanthraquinone, 
and at 160—180° 1-nitro-2-methylanthraquinone yields chiefly w-1-tri- 
chloro-2-methylanthraquinone. F. M. G. M. 


Preparation of Condensation Products of the Anthracene 
Series Containing Sulphur. Bapiscue Anitin- & Sopa-Faprix 
(D.R.-P. 251115).—When negatively substituted anthraquinones 
which in addition contain one or more auxochrome groups are con- 
densed with arylmercaptols they yield compounds which can be 
employed as pigments, or for the preparation of dyes. 

The compound obtained when an alcoholic solution of 4-chloro- 
1-hydroxy-2-methylanthraquinone (54 parts) containing 13 parts of 
potassium hydroxide is heated at 100° with p-tolyl mercaptan 
(25 parts) is a crystalline, violet powder. The following compounds 
obtained in a similar manner are described in the original; from 
p-tolyl mercaptan with (1) 4-chloro-l-amino-2-methylanthraquinone a 
glistening, bronze, crystalline powder; (2) with 4-bromo-l-methyl- 
aminoanthraquinone, glistening, violet needles; (3) with 1-chloro- 
aminoanthraquinone an orange, crystalline powder ; whilst 2-bromo- 
l-amino-4-hydroxyanthraquinone furnishes 1-amino-4-hydroxyanthra- 
quinone 2-p-tolyl thioether, violet-brown bronze needles, and 2:3-dichloro- 
1 : 4-diaminoanthraquinone yields 1 : 4-diaminoanthraquinone 2 : 3-di- 
thio-p-tolyl ether, blue needles. F. M. G. M. 


Preparation of Anthracene Derivatives. FARBENFABRIKEN 
vorM. Friepr. Bayer & Co. (D.R.-P. 252530. Compare A., 1907, 
i, 1067).—An account of the preparation of compounds of certhionium 
type by heating the following anthraquinone thio-ethers with con- 
centrated sulphuric acid at 150—160°: aa’-dianthraquinonyl thio- 
ether; af-dianthraquinonyl thioether; 4: 4’- or 5 :5’-dibenzoyldi- 
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amino-1 : 1’-dianthraquinony] thioether, whilst the condensation of 1 : 5- 
dichloroanthraquinone (1 mol.) with 2 mols. of anthraquinone-2-mer- 
captol (compare A., 1907, i, 1067) furnishes 1 : 5-anthraquinonedi- 
mercaptol-di-2'-anthraquinonyl thioether. F. M. G. M. 


Binuclear Quinones of the Anthraquinone Group. Hans 
Meyer, Ricwarp Bonpy, and Atrrep Eckert (Monatsh., 1912, 33, 
1447—1468).—The supposed oxidation of dihydrodianthrone by amyl 
nitrite (Padova, A., 1909, i, 167, 655) to dianthrone is apparently 
a mistake, as the product is a mixture of anthraquinone with 
unchanged dihydrodianthrone. Dianthrone, 

CO<G EH >o=0< Petts c0, 
644 6tt4 
can, however, be easily obtained by the oxidation of dianthranol in 
alkaline solution with potassium persulphate or hydrogen peroxide ; 
the product, a crystalline powder, is preceded by an intermediate 
labile green substance. If a solution of dianthrone in acetic acid 


is exposed to sunlight or to the rays from a mercury lamp or an 
——- arc, it deposits yellow needles of meso-naphthadianthrone, 


CO<° gee cee (compare Scholl, Mansfield, and 


Potschiwauscheg, A ., 1910, i, 494); the different properties of the 
substance described earlier are shown to be due to impurity, as the 
purified substances give practically identical absorption spectra. The 
substance gives an orange vat, it dissolves in sulphuric acid to a red 
fluorescent solution, and is oxidised by chromic acid to anthraquinone. 
The hydrogen liberated during the above conversion of dianthrone 
into meso-naphthadianthrone is probably largely oxidised by oxygen 
dissolved in the solvent; also, if an atmosphere of carbon dioxide is 
used, it is observed that some carbon monoxide is formed ; only 95% 
of the original substance is obtained as meso-naphthadianthrone, 
whilst the solvent is found to contain afterwards about 2% of a 
volatile hydrocarbon, leaflets, m. p. 62—63°, possibly hexahydro- 
anthracene, and also a little anthraquinone. 

When anthraquinone is submitted in acetic acid to the action of 
nascent hydrogen (tin and hydrochloric acid) in intense light, the usual 
products, anthranol and dianthryl, are accompanied by a considerable 
quantity of dihydroanthracene. 

By stopping the action of light on dianthrone at an early stage, 
dianthranol is found to be present, and is presumably the primary 
product from which the other substances above are subsequently 
formed ; this idea is supported by the plentiful formation of diacety]- 
dianthranol when a hot solution of dianthrone in acetic anhydride is 
exposed to light. Diacetyldianthranol in boiling solution when 
exposed to light for a considerable time is converted largely into a 
crystalline substance, m. p. circa 300°, and a little meso-naphtha- 
dianthrone. 

Helianthrone (Scholl and Mansfield, loc. cit.), dissolved in acetic 
acid and exposed to light, deposits rhombic leaflets of a substance 
which on crystallisation from nitrobenzene separates in the 
characteristic needles of meso-naphthadianthrone; the identity of 
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the product was proved by its absorption spectrum. The yield was 
over 90%, and was accompanied by a brown, amorphous substance 


possessing the properties of a hydro-derivative of helianthrone. 
D. F. T. 


Preparation of Borneol and isoBorneol Esters. FARBEN- 
FABRIKEN VORM. Friepr. Bayer & Co. ( D.R.-P. 252158).—Borneyl 
cinnamate, b, p. 215°/10 mm., when treated with bromine (in carbon 
tetrachloride solution) yields borneyl dibromo-B-phenylpropionate, 
colourless, glistening crystals, m. p. 73°; this ester can also be 
prepared by the action of dibromo-8-phenylcinnamoyl chloride on 
borneol in the presence of pyridine; the corresponding isoborneyl 
ester forms colourless, glistening leaflets, m. p. 69°. 

When borneyl phenylpropiolate, b. p. 230—235°/19 mm., is treated 
with bromine it furnishes borneyl bromocinnamate, colourless crystals, 
m. p. 76°, which is also procurable from borneol and bromocinnamoy] 
chloride. 

Borneyl o-chlorocinnamate, colourless crystals, m. p. 102—108° 
(probably a mixture of two isomerides), on bromination yields borneyl 
o-chloro-aB-dibromophenylpropionate, colourless prisms, m. p. 91°. 

a8-Dibromo-m-methoxy-B-phenylpropionyl chloride, m. p. 189°, yields 
a borneyl ester, m. p. 63—64°; borneyl dibromocinnamate has m. p. 
65°, and borneyl af-dibromo-B-p-tolylpropionate, m. p. 90—91°. 

These esters are of therapeutic value. F, M. G. M. 


Preparation of Odourless or Faintly Odorous Esters from 
Valeric Acid and Therapeutically Powerful Alcohols. J. D. 
Rrepet (D.R.-P. 252157).—isoValerylglycylborneyl ester, a viscous 
liquid, b. p. 1819/12 mm., D”° 1-027, is prepared hy stirring together 
borneyl chloroacetate and sodium valerate until the separation of 
sodium chloride is complete ; the corresponding isoborneyl ester has 
b. p. 182—-183°/12 mm. and D1 1-:0318, whilst the isovalerylglycyl- 
menthyl ester has b. p. 197°/19 mm. and D!6 0-986. F. M. G. M. 


A*-Menthen-3-one. Orro Watiacn, Rup. Mime, and Fr. 
Henges (Chem. Zentr., 1912, [ii], 922—923 ; from Nachr. K. Ges. Wiss. 
Gott., 1912, 431—-436).—In order to confirm the description and con- 
stitution already assigned to A*-menthen-3-one (A., 1908, i, 813), the 
authors have prepared it from (a) A*-menthene, made from 1 : 4-cyclo- 
hexanone, and (b) d-menthene, obtained from menthol, and find that 
the characters of these two preparations are the same as those already 
given. The active specimen had [a]j; —67:°46° in methyl alcohol. 
The low boiling point of the ketone is probably due to the position of 
the isopropyl! side-chain between a ‘CO group and an ethylenic linking. 
The latter probably renders reactive the hydrogen atom in position 6, 
whilst the :CO group confers reactivity on the neighbouring H-atom 
(position 2), and this joint action explains the formation of a dibenzyli- 
dene derivative from this ketone. No thymol is produced on oxida- 
tion with ferric chloride in acetic acid. LAE 


Hydrogenation with Platinum Metals as Catalyst. VI. 
Avapak Sxita (Ber., 1912, 45, 3312—3318. Compare A., 1911], 
i, 1017).—Azobenzene in alcoholic solution is readily reduced by 


i, 64 ABSTRACTS OF CHEMICAL PAPERS. 


hydrogen under a pressure of two atmospheres in the presence of 
colloidal palladium with gum arabic as the protecting colloid. The 
reduction to hydrazobenzene takes place rapidly, whereas the reduction 
of the hydrazobenzene to aniline proceeds comparatively slowly. 

[With W. A. Meyer and JuLius von Bercen.|—Under conditions 
similar to those used with azobenzene, a-ionone is reduced to dihydro- 
a-ionone, C,,H,,0, which is a liquid, b. p. 121—122°/14 mm., possess- 
ing a slight odour of cedar wood, but the characteristic odour of the 
a-ionone has disappeared. Similarly, B-ionone gives dihydro-B-tonone, 
b. p. 126—129°/12 mm., possessing properties resembling those of the 
a-compound. Both the dihydro-compounds on further reduction give 
the same tetrahydroionone, C,,H,,O, b. p. 126—127°/13 mm., showing 
that it is the ethylene linking in the side-chain which is first 
reduced. 

Tiemann (A., 1898, i, 376) has expressed the opinion that ionone 
acts as a perfume because of the a8-ethylene linking in the side-chain. 
If this is so, a dihydroionone which has been hydrogenised in the 
nucleus, and still contains an af-ethylene linking in the side-chain 
should still be a perfume. To prepare such a compound, dihydrocyelo- 
citral was acetylated in tartaric acid solution by a method similar to 
that used in preparing y-ionone from citral and acetone. The 
dihydroionone, C,,H,.O, thus obtained was a pale yellow liquid, b. p. 
124—125°/14 mm., and having an odour similar to that of ionone. 
Since only the latter compound possesses the character of a perfume, 
the authors propose that the name dihydroionone should be retained 
for it, whilst the dihydro-compounds obtained from the a- and B-ionones 
should be termed 1:1: 3-trimethyl-A*® and 1:1 : 3-trimethyl-A*?-cyclo- 
hexenylethyl methyl ketones respectively. 

y-Ionone when hydrogenised gives tetrahydro--ionone, 

CMe,:CH-[CH,],“CHMe-[CH,],*COMe, 
b. p. 126—127°/14 mm. 

In the unsaturated aldehydes and ketones hitherto examined, with 
the exception of mesityl oxide (A., 1910, i, 71) and phorone (A., 1909, 
i, 479), the hydrogenation does not affect the carbonyl group. 
Acraldehyde also forms an exceptiov, giving allyl alcohol together 
with propaldehyde. 

[With Frizpricu Norp. |—The following alkaloids have been hydro- 
genised by method similar to that used with quinone and cinchonine 
(A., 1911, i, 1017), the protecting colloid not being used. Quinidine 
gives dihydroguinidine, C,,H.,O,N,,H,O, m. p. 165°, [a]? +265°3°; 
the methiodide, C,.H,,O,N,I, forms slender, light yellow needles, m. p. 
224—-225°, and the phosphate, C,,H,,O,N.P, decomposes at 212°. 
Cinchonidine gives dihydrocinchonidine, C,,H,,ON,, m. p. 229°, 
[a]> —97:5°, the methiodide, C,,H,,ON,I, and phosphate, C,,H,,O,N,P, 
of which have the m. p.’s 248° and 113° respectively. The dihydro- 
quinidine is identical with the naturally-occurring hydroconquinine, 
and the dibydrocinchonidine with hydrocinchonidine. a & &. 


{[Glycuronic Acids Produced by the Coupling of Alicyclic 
Compounds in the Organism.] Juno HAmAxArnen (Skand. Arch. 
Physiol., 1912, 27, 141—226).—See this vol., i, 133. 
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The Simultaneous Action of Catalysts. Vuaprmir N. Ipatiey 
(Ber., 1912, 45, 3205—3218. Compare A., 1911, i, 31).—{ With 
N. Marov.]—In order to prepare fenchane from fenchone, the latter 
was first heated with hydrogen under pressure (110 atmos.) for twenty 
hours at 240°, whereby fenchenol, b. p. 196°/752 mm. and D®° 0:9554, 
was obtained. Attempts to prepare fenchene, which could then be 
hydrogenised to fenchane, from fenchenol by the fission of water 
under the catalytic action of alumina at temperatures varying from 
210° to 255° gave only very small yields, and the use of the bromo- 
compound gave no better results. When, however, fenchenol was 
heated at 215° for twelve to fourteen hours with hydrogen under a 
pressure of 110 atmos., in the presence of a mixture of nickel 
oxide and alumina as catalysts, fenchane was obtained directly ; 
[a]p — 19°83°, D1? 0°8766, D®° 0°8733, m1? 145409. 

The hydrogenisation of commercial camphene (m. p. 48°5°, b. p. 
160—165°/761 mm.) in the presence of nickel oxide at 240° gives 
isocamphane, m. p. 53°5—57°, b. p. 162°5—163°5°/758 mm., DY 
0°8457. 

Attempts to prepare camphene by the dehydration of borneol in the 
presence of alumina at 350—360° gave only small yields of a liquid 
camphene, together with large quantities of oxidation products, the 
reaction being a very slow one. When, however, borneol (m. p. 
208—210°, b. p. 215°, [a], + 30°21°) is hydrogenised at 215—220° 
under 110 atmos. pressure in the presence of a mixture of nickel oxide 
and alumina, isocamphane is obtained, m. p. 63—64°5°, b. p. 164°/ 
757 mm., D” 0°84157, [a]) — 850°. Under similar conditions, 
isoborneol (m. p. 209°, b. p. 211°, [a], — 1°82°) also gives rise to 
isocamphane, m. p. 62°5—64°, b. p. 164—164°5°/756'1 mm., D” 
0°84293, [a] — 2°81°. When heated with alumina alone at 350—360°, 
isoborneol yields small quantities of crystalline camphene, together 
with considerable quantities of condensation products. 

The transformation of cyclic ketones into the saturated hydro- 
carbons by the combined action of reduction and dehydration catalysts 
takes place readily, at much lower temperatures than in the reduction 
of the alcohols. In the presence of a mixture of nickel oxide and 
alumina at 200°, carvomenthone is readily reduced to menthane by 
hydrogen under pressure. Similarly, camphor (m. p. 174°5—176°, 
b. p. 203°5°/743°2 mm., [a]p + 33°20°) at 200° gives isocamphane 
(m. p. 64°5—65'5, b. p. 164—165°/757 mm., D7? 0°8462, [a], — 3°95°). 
Comparison of the physical properties of the various ¢socamphanes 
prepared from camphene, borneol, isoborneol, and camphor shows that 
they are very similar to each other. 

When a mixture of alumina and copper oxide is used instead of 
alumina and nickel oxide as catalyst, terpene alcohols give rise to 
unsaturated hydrocarbons. The temperature of dehydration is much 
lower, being 220° instead of 360°, and in consequence of this lower 
temperature there is no hydrogenisation of the double linking in the 
presence of the copper oxide. Under such conditions borneol at 
200—220° and a hydrogen pressure of 50 atmos., gives a mixture of 
solid and liquid camphene, the former having m. p. 60—62°5°, b. p. 
156—159°/763 mm., D” 0°85075, and the latter b. p. 155—160°/ 


VOL, CIV. i. i 


i. 66 ABSTRACTS OF CHEMICAL PAPERS. 


763 mm., D! 0°8688, [a], 1°61°, m!® 1°45819. This liquid camphene 
yields a chloride, m. p. 140°, and when hydrogenised in the presence 
of nickel oxide gives liquid isocamphane, b. p. 160—165°, D!§ U:85204, 
n38 1:45009. 

Under the same conditions as with oorneol, isoborneol gives rise 
only to a solid camphene, m. p. 53°5°, b. p. 162—167°/766 mm., D” 
0°85092, n® 144244. 

[With O. Rovraza.|—At 240°, in the presence of a mixture of 
alumina and copper oxide and under a hydrogen pressure of 20 atmos., 
1-methyleyclohexan-2-0l yields methyl-A'-cyclohexene (compare A., 
1911, i, 25), b. p. 107°5—108°5°/759'5 mm., Dj 0°8063, n}§ 1: 44094. 
The nitrosochloride, C,H,,"NOCI, m. p. 102°, is very unstable, decom- 
posing in a desiccator with the formation of the oxime, C,H, iN OH. 
The nitrosate, C,H,,0,N,, has m. p. 115°. By the addition of hydrogen 
bromide in acetic acid solution, 1-bromomethylcyclohexane is obtained 
as a colourless liquid, b. p. 156—160°, D'® 1:2544, n!® 148168. The 
action of silver oxide on this compound gives rise to small quantities 
only of the alcohol, the methylcyclohexene being regenerated for the 
most part. With silver acetate, however, the acetic ester, C,H,,0,, is 
readily» obtained, b. p. 182—187°, D'® 0:9536, n}®§ 1:43862, which, 
on saponification with alcoholic alkali gives 1-methyleyclohexam-1-ol, 
C,H,,0, b. p. 159—164°/759 mm., D!® 0:9417, n!®§ 145179. 

Attempts to prepare the bromide from 1-methyleyclohexan-2-ol by 
the action of phosphorus tribromide were unsuccessful, owing to the 
ready fission of hydrogen bromide. 

To explain the greater catalytic effect of the combined catalysts, it 
is assumed that a labile complex, for example, NiO,A1,0,, is formed 
as an intermediate product, and then decomposes, giving the com- 
ponents in the nascent state. The combined action of the catalysts is 
called “ hydrolytic reduction.” T.S. P. 


Constituents of Ethereal Oils. The Sesquiterpene Selinene 
and its Derivatives. Frizeprice W. Semmier and Fe.ix Risser 
(Ber., 1912, 45, 3301—3307. Compare Schimmel, A., 1910, i, 328).— 
Selinene, C,H» the sesquiterpene from celery seed oil, which has 
b, p. 128—132°/11 mm., D?° 0-9190, x, 15092, [a]}p + 61°36, is shown 
to be a bicyclic doubly unsaturated hydrocarbon. On reduction with 
hydrogen in presence of finely divided platinum, or of the dihydro- 
chloride with sodium and alcohol, tetrahydroselinene, C,,;H,., is ob- 
tained, b. p. 126—128°/10°5 mm., D2 0-8881, mp 1:48259, faly +7°. 

When selinene dihydrochloride i is treated with calcium hydroxide, one 
halogen atom is eliminated as hydrogen chloride, and the other replaced 
by hydroxyl, the alcohol selinenol, C,,H,,O, being obtained ; it has 
b. p. 155—163°/19 mm., D®° 0:9627, my 150895, [a}p + 52°36’, On 
reduction, dihy roselinenol, crystallising in colourless needles, m. p. 
86—87°, is obtained. The preparation of this compound is the best 
method of detecting selinene. E. F. A. 


Extraction of Coffee Oil. Vixtror Grare (Monatsh., 1912, 33, 
1389—1406. Compare Erdmann, A., 1902, i, 551).—From‘a comparison 
with ordinary coffee beans and beans which have been previously 
deprived of caffeine, it is found that the latter give less coffee oil, the 
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shortage being especially in the furfury] alcohol of the mixture. 
Beans freed from skin and wax gave practically the same results as 
ordinary beans, so that the parent substance of the coffee oil must 
have been still present. It is believed that the treatment preceding 
the extraction of the caffeine diminishes the content of fibrous matter, 
and causes partial decomposition of the chlorogenic and coffalic acids ; 
these acids are regarded as the source of the valeric acid in coffee oil, 
whilst the fibrous matter is the origin of the furfuryl alcohol. 
D. F, T. 


Desulphuration of Vulcanised Rubber. Paunt ALEXANDER 
(Chem. Zeit., 1912, 36, 1289—1291, 1340—1342, 1358—1359).—The 
author has stated previously (ibid., 1910, 34, 789) that it is impossible 
to remove the combined sulphur from vulcanised rubber without 
destroying the rubber substance. The work of Hinrichsen and 
Kindscher (A., 1912, i, 706) having placed this conclusion in doubt, 
the author has repeated and extended this work. 

Para rubber was vulcanised by mixing it with varying quantities 
(5 to 20 parts) of sulphur and heating at 143° under 4 atmospheres 
pressure. The products (A—E) were then treated in benzene solution 
with (1) alcoholic sodium hydroxide; (2) alcoholic sodium hydroxide 
in presence of zinc, magnesium or calcium, and the materials (A,A,, 
B,B,, C,C,, ete.) thus obtained examined in comparison with the 
original products. The results are too numerous to quote, but the 
most interesting are the “ vulcanisation-coeflicients”’ arrived at in 
three different ways: (1) calculated from the total sulphur, less the 
sum of the sulphur in the ash and that in the “ matter soluble in 
acetone” ; (2) calculated from the sulphur in the “matter insoluble 
in acetone,” less the sulphur in the ash, and (3) the sulphur in the 
nitrosite prepared from the product under examination. From the 
whole of his results the author draws the conclusion that the last 
method gives the true vulcanisation-coefficient, that is, the amount of 
sulphur which combines with 100 partsof pure rubber. The following 
general conclusions are drawn: The methods described, which are 
those of Hinrichsen and Kindscher, do not remove combined sulphur 
from vulcanised rubber, but actually increase the amount in combina- 
tion when insufficient sodium hydroxide to combine with all the free 
sulphur is used. The metals used exert no action in this direction. 
The whole of the free sulphur is not removed from vulcanised rubber 
by extraction with acetone, probably because part of it at the tempera- 
ture of vulcanisation is converted into a modified form, which is 
insoluble in acetone, but dissolves in alcoholic sodium hydroxide. The 
products (A,A,, etc.) referred to above contain “ depolymerised rubber,” 
which is soluble in acetone ; this material is produced by the heat 
applied, and not by the action of the alkali hydroxide or the metals 
or solvents used. The rest of the paper is polemical in favour of 
Loewen (A., 1912, ii, 914, 915) against Hinrichsen and Kindscher 
(A., 1912, i, 1007). T. A. H. 


Resin of Pinus Halepensis. LL. Revurrzr (J. Pharm. Chim., 
1912, [vi], 6, 497—500).—This resin has m. p. 83—85°, acid number 
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180°75—182°74, saponification number 196:°5—199°3, ester number 
15°7—16°5, and gives colour reactions similar to those of cholesterol. 
The portion soluble in ether yields to aqueous ammonium carbonate, 
helepinic acid, C,,H,,0,, m. p. 73°5—74°5°, and subsequently to aqueous 
sodium carbonate : (1) helepinolic acid, C,,H,,0,, m. p. 144°2—145°5°, 
which is crystalline and yields a silver salt; (2) a-helepinolic acid 
C,,H,,0,, m. p. 80'5—81°5°, which is soluble in alcohol, but yields a 
lead salt insoluble in that solvent ; (3) B-helepinolic acid, C,,H,,0,, 
m. .p. 80°5—82°, which is soluble in alcohol and yields a lead salt also 
soluble in alcohol, and (4) heleponic acid, C,,H,,0,, m. p. 156—157°, 
separating from methyl alcohol in crystals. The resin also contains 
14°4% of volatile oil (compare Tschirch and Schulz, A., 1907, i, 544). 
T. A. H. 


The Resinous Exudation of Pinus Pinea. L. RkEvurrer 
(J. Pharm. Chim., 1912, [vi], 6, 494—497).—The portion of the 
oleo-resin soluble in ether yielded on extraction with (1) aqueous 
ammonium carbonate, pineic acid, C,H,,0,, m. p. 99—99°5°, and 
(2) aqueous sodium carbonate, pineolic acid, C,,H,,O,, m. p. 86°, and 
a very small amount of a substance giving a precipitate with alcoholic 
lead acetate. The portion insoluble in ether on steam distillation 
yielded pinearesen, C,H,,0,, m. p. 85°, and a volatile oil, which had an 
odour recalling that of turpentine, and when kept deposited colour- 
less crystals, m. p. 204°, with an odour similar to that of borneol. 

T. A. H. 


Chemical Composition of Dulcamara. GrorcEes Masson (Chem. 
Zenir., 1912, ii, 366—367; from Bull. Sci. Pharm., 1912, 19, 
283—289. Compare Desfosses, Jahresb., 1820, 2, 114; Davis, A., 
1902, ii, 686).—The aérial portion of dulcamara is free from solanine, 
but contains in addition to proteins, gums, and reducing sugars, 
dulcamaretic acid, duleamaric acid, and solacein (1%). , The two acids are 
both soluble in alcohol, but the first only is soluble in ether, and they 
can be separated by the use of this solvent. 

Dulcamaric acid is a glucosidic saponoid ; it forms a greenish-brown 
powder, m. p. 190° (decomp.), and yields brown, amorphous salts with 
alkalis. On hydrolysis with 7% sulphuric acid in alcohol it furnishes 
(1) dulcamarigenic acid, m. p. 160°, and (2) a reducing sugar, which 
gives a phenylosazone, m. p. 196—197°, crystallising from boiling 
water in slender needles. 

Dulcamaretic acid, m. p. 90—92°, is a non-glucosidic saponoid ; it 
forms a green buttery mass, giving green, amorphous alkali salts. 
It could not be hydrolysed. 

Solacein, m. p. 236—237°, is a nitrogenous glucoside; it forms a 
colourless, amorphous mass, soluble in alcohol, but insoluble in ether 
or water, and reduces auric chloride or silver nitrate on warming, but 
not Fehling’s solution. It yields a yellow platinichloride, a stable 
sulphate, and a gelatinous hydrochloride. On hydrolysis by acids it 
furnishes solanidine, m. p. 190°, and a sugar from which a phenylosazone, 
m. p. 171—172°, crystallising in needles from methyl alcohol, was 


prepared. 
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Dulcamarin is regarded as an alkali compound of the two acid 
saponoids, T. A. H. 


Picrotoxin. Francesco ANGELICO (Gazzetia, 1912, 42, ii, 540—545. 
Compare A., 1911, i, 1003).—When the ketone, ©,4H 440. (obtained by 
the action of hydriodic acid and red phosphorus on picrotoxin, as 
already described), is heated with concentrated alcoholic potassium 
hydroxide, a new compound, C,,H,,0, is obtained in good yield. This 
substance crystallises in large, colourless needles, m. p. 81°, b. p. 290°; 
it is volatile wlth steam and has an odour of celery like the phthalides. 
It is stable towards oxidisers and reducers, but when heated at 
260—280° with three times its weight of powdered potassium hydroxide, 
it yields acetone and 2:3-dimethylbenzoic acid, the barium salt of 
which gives o-xylene when distilled with barium oxide. When the 
phthalide, C,.H,,0,, is oxidised with nitric acid, it yields an acid, 
C,,H,,0,, of the probable constitution IJ, whilst when it is oxidised 
with alkaline potassium permanganate it yields an acid, C,.H,,0,,H,O, 
of the probable formula III. This acid gives a fluorescein with 
resorcinol, and when fused with potassium hydroxide yields acetone 
and 1:2: 3-benzenetricarboxylic acid. The acid, C,,H,,0O,,H,O, loses 
H,O at about 130°, and gives potassium and silver salts. In view 
of these reactions, the compound, C,,H,,0,, probably has the structure 
indicated in formula I. 


Me Me CO,H 
Me/ \~CO—_,, 00,H/ \—cO—_,, C0,H” ‘pana 
| |_ome,7° | | ome,>° | J-oMe,> 
\/ ails fo 
(1.) (II.) (III.) 


The phthalide has been obtained by other means (but not identified) 
by Sielisch (A., 1912, i, 886). 

The ketone, C,,H,,0,, from which the phthalide is obtained, also 
loses acetone when fused with potassium hydroxide, and probably 
contains the keto-methylenic grouping, since the action on it of amyl 
nitrite and sodium ethoxide gives an oximino-compound, m. p. 215° 
(decomp.), which is converted by hydroxylamine into a dioxime. In 
consequence of these results and of those formerly published, the 
author regards picrotoxinine and picrotin, not as hydronaphthalene 
derivatives, but as hydrobenzene derivatives, related to cyclohexene 
and cyclohexane respectively. He suggests, therefore, the following 
provisional formule for the two substances : 


CMe CHMe 
a 0-CH,°C rte, or /00-CH,: 0(OH) oo CMe 
0¢ Pe \co 
\\co—cH ‘ich co —CH ag lon 
0(OH) 0-0H 


R. V. 8. 
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Picrotinic Acids. Paut Horrmann (Ber., 1912, 45, 3434 —3437). 
ie has given the formula C,,H,,0, to a-picrotinic acid and 

C,,H,,0, to its ethyl ester (A., 1910, i, 404). One or other of these 
formule “must be wrong. The author shows that a-picrotinic acid has 
the formula C,,H,,O,, decomp. 258°, and is identical with Horrmann 
and Seydel’s $-picrotinic acid (A., 1912, i, 1008). It is not an 
oxidation product of picrotin, but is produced merely by the addition 
of water. C. 8. 


Tannin. Kart Feist (Arch. Pharm., 1912, 250, 658—683).—The 
author has stated previously that “Turkish” galls contain glucogallic 
acid and a tannin, which yields dextrose on hydrolysis by acids 
(A., 1912, i, 566, 888). These two substances are now described. 

“Turkish” galls were extracted in turn with chloroform, benzene, 
and dry ether. The chloroform extract contained chlorophyll, cyclo- 
gallipharic acid, and gallic acid. Benzene removed nothing of import- 
ance. The ether extract consisted of glucogallic acid and a little 
tannin. The former was isolated by dissolving the dry extract in 
acetone, allowing the latter to evaporate, and pouring off the mother 
liquor as long as amorphous matter separated. Eventually gluco- 
gallic acid separated in rosettes of greyish needles, It can be prepared 
in like manner from commercial tannin derived from “ Turkish” 
galls. Glucogallic acid, m. p. 233° (decomp. anhydrous), [a] + 10°6° 
in acetone, contains when air-dry about 12% of water, and has a 
molecular weight, when dry, of about 318 as determined by titration 
(assuming 1 CO,H group) or by the b. p. method. On hydrolysis by 
boiling with N-sulphuric acid it yields dextrose and gallic acid. It 
reduces Fehling’s solution on boiling, and yields a semi-crystalline 
methyl derivative, m. p. 79°, which, unlike the acid itself, gives no 
coloration with ferric chloride, and does not reduce Fehling’s solution. 
Glucogallic acid is not decomposed by emulsin, so that it is probably 
an a-glucoside ; it probably does not contain a free ‘CHO group. 

The partly exhausted galls were next extracted with hot acetone. 
The tannin (designated “ Turkish ” tannin to distinguish it from that 
obtained from “ Chinese ” galls) had [a], + 28°6° to + 31°, and molecular 
weight 615—-746 (b. p. method). On treatment with diazomethane 
in ether, part of it dissolved and was metnylated (compare Herzig and 
Tscherne, A., 1905, i, 354). On hydrolysis the tannin yields dextrose 
and gallic acid; no glucogallic acid could be obtained as an inter- 
mediate product in this hydrolysis (compare Fischer and Freudenberg, 
A., 1912, i, 471, 887). 

The tannin of “ Chinese” galls (A., 1912, i, 888) has a molecular 
weight 899—1045, and is partiy methylated on treatment with 
diazomethane in ether. T. A. H. 


Action of Nitric Acid and Silver Nitrate on Tannin. Roger 
Douris and A, Wirta (Chem. Zentr., 1912, ii, 1360 ; from Bull. Sci. 
Pharmacol., 1912, 19, 403—407).—When a solution of tannin is boiled 
with nitric acid and silver nitrate, silver cyanide is precipitated, the 
maximum yield occurring with the proportions 2 grams of silver 
nitrate, 10 c.c, of nitric acid (40° Bé.), and 2 grams of tannin, made up 


ORGANIC CHEMISTRY. i. 71 


to 100 c.c. with water. With a mixture of twice this concentration, 
a very violent reaction results in the formation of oxalic acid, Gallic 
acid has the same effect, but with pyrogallol or quinol the product is 
masked by the large amount of reduced silver which is also formed. 

J. 0. W. 


Ratanhine. Guivo Gotpscumrept(Monatsh., 1912, 33, 1379—1388). 
—Ratanhine occurs only exceptionally in ratanhin extract (compare 
Kreitmair, A., 1874, 1038). 

A specimen which came into the author’s possession had the com- 
position C,,H,,0,N, m. p. 252° (decomp.) ; hydrochloride, monoclinic 
crystals [@:b:c=1:0283:1:0°5111, B=103°77°]; copper salt, deep 
violet prisms; methyl ester, m. p. 116—117°, monoclinic prisms 
[a :6:c=0°8096: 1: 0°8107, B=116°32°]. On fusion with potassium 
hydroxide, ratanhine yielded p-hydroxybenzoic acid, whilst decomposi- 
tion by heat gave a base; hydrochloride, ©,,H,,ON,HCI, colourless 
prisms. D. F. T. 


Degradation of Bilirubin and Bilirubic Acid. Hans Fiscuer 
and Henrico Rose (Ber., 1912, 45, 3274—-3280).—Previously only 
traces of bases have been obtained on reduction of bilirubin. On 
boiling for fourteen to “ hours with acetic acid and hydrogen 


iodide, cryptopyrrole, N ne me wag is readily obtained, It is left 


undecided whether hemopyrrole and phyllopyrrole are also present. 
The second degradation product, the isomeric phonopyrrolecarboxylic 
acid, was isolated in relatively considerable quantity. It is readily 
esterified by means of methyl alcohol and dry hydrogen chloride, a 
method which is also applicable to phonopyrrolecarboxylic acid. This 
ester forms a dark brownish-red picrate, whereas the picrate of the 
isomeric ester is a normal yellow colour. 

Bilirubic acid when reduced in a similar manner yields crypto- 
pyrrole in small quantity together with a large proportion of the 
isomeric phonopyrrolecarboxylic acid ; a considerable amount of the 
bilirubic acid remains unattacked. The results are interpreted as 
in favour of the formula: 

CEt- CMe CMe: C. CH,°CH,°CO,H, 


OMe: noo’ ” C<y H-CMe 
for bilirubic acid. 

Methyl phonopyrrolecarboxylate crystallises in colourless, flat needles, 
m. p. 57—58°. The picrate forms reddish-brown needles with a 
marked lustre, m. p. 121—122°. The picrate of the isomeric methyl 
phonopyrrolecarboxylate crystallises in slender, yellow, concentrically- 
grouped needles, m. p. 107—108°. The free ester obtained from the 
picrate forms crystals, m. p. 47—48°. E. F. A. 


Bile Pigments. IV. Hans Fiscuer and Heinricu Résx (Zeitsch, 
physiol. Chem., 1912, 82, 391—405).—In part already abstracted (pre- 
ceding abstract). On oxidation of bilirubin after reduction with sodium 
amalgam, methyl ethylmaleinimide and the oxime of phonopyrrole 
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carboxylic acid are obtained. This observation makes the existence of 
a third pyrrole complex in bilirubin probable. 
Methylethylmaleinimide is also obtained on oxidation cf bilirubic 
acid together probably with the oxime of phonopyrrolecarboxylic acid. 
E. F. A. 


Transformation of an Alcohol into a Sulphide or a 
Peroxide by Hydrogen Sulphide or Hydrogen Peroxide. 
Rosert Fosse (Compt. rend., 1912, 155, 1019—1020),—Xanthhydrol 
reacts with hydrogen sulphide or hydrogen peroxide as does a basic 
hydroxide, giving rise respectively to a sulphide and a peroxide. 

On passing a stream of hydrogen sulphide into a solution of 
xanthhydrol in acetic acid a white, microcrystalline deposit of 


xanthyl sulphide, (0< ory >CH),S, is obtained, which is decomposed 
6 
by hydrochloric acid, giving hydrogen sulphide and unstable xanthyl 
chloride. Xanthyl peroxide, (0< 6°74 >CH),0., is similarly prepared 
644 


by the addition of hydrogen peroxide to the acetic acid solution of 
xanthhydrol. On boiling it with fuming hydrochloric acid, chlorine 
is evolved and a pyrryl salt is produced. The peroxide gives an 
orange-yellow solution in a mixture of acetic and hydrochloric acids, 
which with chlorides or bromides of gold or uranium yields double 
xanthyl metallic chlorides or bromides. W. G. 


Triphenylmethyl. XXI. Quinocarbonium Salts of the 
Hydroxyxanthenols. Moszs Gompere and C. J. West (J. Amer. 
Chem. Soc., 1912, 34, 1529—1569).—In an earlier paper (A., 1911, 
i, 737) it was stated that hydroxy- and methoxy-xanthenols yield 
colourless carbinyl chlorides which are capable of uniting with a 
metal haloid, a halogen, or hydrogen haloid to form coloured quino- 
carbonium salts (compare Gomberg and Cone, A., 1910, i, 55, 869). 
A study has now been made of the salts of p-, 1-, 2-, 3-, and 
-4-hydroxy- and -methoxy-phenylxanthenol and of 3: 6-dihydroxy- 
phenylxanthenol. 

It has been found that the hydroxy- and methoxy-groups cause a 
deepening of the colour of the quinonoid derivatives from the yellow 
of phenylxanthenol to deep red except in the case of the 3-derivatives 
which are yellow. The presence of these groups increases the 
stability of the quinonoid compounds, but diminishes that of the 
benzenoid salts; it also increases the reactivity of the xanthones. 
The influence of acetoxy- and benzoxy-groups diminishes the tendency 
of the compounds to tautomerise into the quinonoid form. The 
constitution of the compounds is discussed. 

I. p-Hydroxyphenylaanthenol Compounds.—p-Anisylxanthenol, 


OMe-C,H,-C(0H)<6})>0, 
6.74 
m. p. 120—121°, prepared by adding xanthone to the product of the 
action of magnesium on p-anisy] iodide, separates from benzene in 


white, prismatic crystals, containing $C,H,, and from ether or 
acetone in large, monoclinic prisms. p-Anisylquinoxanthenol chloride 
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.,. HCl,CHC1-CH: " 
hydrochloride, g wens :0(U,H,-OMe ye gH, m. p. L1O—115 
(decomp.), prepared by saturating a benzene solution of the 
xanthenol, to which a little acetyl chloride has been added, with 
hydrogen chloride, forms dark red crystals. If this salt is suspended 
in benzene or light petroleum and a current of air passed through the 
mixture, the hydrogen chloride is removed, and p-anisylaanthenol 


shloride, OMe-C,H, CO G*y4>0, m. p. 95—96°, is produced, which 


4 
forms colourless crystals. When a solution of the chloride in benzene 
is shaken with molecular silver, an unsaturated compound, analogous 
to triphenylmethyl, is formed, which on exposure to the air is 


converted into the peroside, | Oo<CoH > C(C;H,-OMe) Oo, m. p. 214° 
64 


(decomp.), obtained as a white, crystalline powder. The following 
additive compounds of the chloride are described: jferrichloride, 
m. p. 198—199°; zincichloride, m. p. 240—241°; mercurichloride, 
m. p. 185—186°; perbromide, m. p. 159—163° (decomp.); and 
periodide. ey 8 ethyl ether, 


o<¢e Hi>C(OBt) C,H,OMe, 


m. p. 156—157°, and methyl ether, m. p. 129—130°, form colourless 
crystals. 
p-Anisylquinoxanthenol bromide hydrobromide is a ae brown, 


crystalline substance. The bromide, OMe°O,H, CBr<f 3 >, forms 


colourless crystals ; its zincibromide has m. p. o94sbe", mercurt- 
bromide, m. p. 192—194° ; perbromide, m. p. 174—175°, and periodide, 
m. p. 187—189°. p-Methoxyphenylxanthenol perchlorate, m. p. 
192—193°; hydrogen sulphate, m. p. 117—118°, and phosphate, 
m. p. 124—125°, are described. 


p-Hydroxyphenylaanthenol, o<ts H>COH): C,H,-OH, m. p. 


149—150° (decomp.), prepared a. Faaatiiilined by Baeyer’s 
method (A., 1910, i, 251), crystallises in rosettes of colourless 
needles. The perchlorate has.m. p. 255—256°, and the hydrogen 
sulphate, m. p. 240—245°. p-Hydroxyphenylquinoxanthenol chloride 


hydrochloride, <C> CC, H “Genes or 


o<t (CLEC)? © CoH OH, 


m. p. 235—240°, forms dark red, iridescent plates. p-Hydroayphenyl- 
quinoxanthenol chloride, m. p. 335—245° (decomp.), is obtained as 
a red powder by heating the hydrochloride in a vacuum at 130°; its 
ferrichloride has m. p. 156—157°; zincichloride, m. p. 222—223°; 
mercurichloride, m. p. 215—216°, and perbromide, m. p. 230—235°; 
the periodide is purple. p-Hydroxyphenylquinoxanthenol bromide, 
m. p. 258—260° (decomp.), is a red, crystalline powder. When 
p-hydroxyphenylxanthenol is heated at 110—120° for two hours, 
it loses a molecule of water and is converted into xanthylene- 
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quinomethane, O<¢ H>O< oH: CH>OO, m. p. 287—2889, which 


has a green oe and is readily hydrolysed by dilute acid or 
alcoholic potassium hydroxide with regeneration of p-hydroxyphenyl- 
xanthenol. If the quinone is treated with hydrogen chloride, 
p-hydroxyphenylquinoxantheno!l chloride hydrochloride is produced, 
whilst by the action of hydrogen bromide, p-hydroxyphenylquino- 
xanthenol bromide is obtained. Acetic anhydride converts the qninone 
into p-acetoxyphenylxanthenol. The quinone unites with 1 mol. of 
methyl sulphate to form a red additive compound which yields 
p-anisylxanthenol on hydrolysis. By the action of phosphorus 
pentachloride the quinone is converted into p-chlorophenylxanthenol 
chloride (Gomberg and Cone, A., 1910, i, 57). 


p-Acetoayphenylxanthenol, o<Ss H> OOH): O,H,OAc, m. p. 


145—146°, obtained by the action “of acetic anhydride and sodium 
acetate on p-hydroxyphenylxanthenol, crystallises in long, slender, 
oa needles, p-Acetoxyphenylquinoxanthenol chloride hydrochloride, 


O<6's *H.(Cl, (cL Hon?” C,H,OAc, m. p. 118—122° (decomp.), forms 
light red crystals. p-Acetoxyphenylxunthenol chloride, 


C,H 
O< oH >CCl-C,H,OAe, 


is obtained in colourless crystals; its ferrichloride has m. p. 182°; 
sincichloride, m. p. 194°; stannichloride, m. p. 188°, and mercuri- 
chloride, m. p. 215°; the perbromide has an orange colour. The 


peroceide, | O< CoH >C(CyH,-0A0) |,0,, has m. p. 211—212° (decomp.). 
64 


p-Benzoxyphenylxanthenol, O<b stl >C(OH)-0,H,-OBz, m. p. 
644 


181—182°, forms colourless crystals. p-Benzoxyphenylquinoxanthenol 
chloride hydrochloride, m. p. 143—145° (decomp.), varies in colour 
from yellow to orange-red. p-Benzoxyphenylxanthenol chloride, m. p. 
175—176°, yields additive compounds with ferric chloride, m. p. 
204—205°, and with zinc chloride ; the perchlorate has m. p. 235—236°. 
p-Benzoxyphenylxanthenol peroxide has m. p. 218—219° (decomp.). 

Il. 1- Hydroxy -9-phenylxanthenol Compounds.—Hydroxy- and 
methoxy-xanthones combine much more readily with metal haloids 
than xanthone itself. The hydrogen haloid additive compounds are 
very unstable, and can only be prepared in absence of water. 
1-Methoxyxanthone (Tambor, A., 1910, i, 559) yields the following 
compounds: stannichloride, m. p. 135—136°; stannibromide, m. p. 
172—173° ; mercurichloride, m. p. 183—184°; mercwribromide, m. p. 
167—168°; ztncichloride and zincibromide, and the hydrochloride, 
m. p. 110—115°. 


1-Methoxy-9-phenylaanthenol, OH: ORO H “(OMe Meo m. p. 


162—163°, prepared by adding 1-methoxyxanthone to a solution of 
magnesium phenyl bromide, forms lustrous, colourless needles ; its 
perchlorate has m. p. 225°. 1-Methoxy-9-phenylquinoxanthenol chloride 
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hydrochloride, OCH OM (Cl, Hcl)? CF» crystallises in lustrous, 
purple needles. 1-Methoxy-9-phenylxanthenol chloride, 
C,H 
O< 6° (OMe) > CPAC!, 


m. p. 160—161°, forms colourless crystals and yields coloured additive 
compounds with metal haloids. The peroxide has m. p. 200—201°. 


1-Hydroxy-9-phenylaanthenol, OH-CPh<Hs*(oH) >o, m p. 
6°~"3 


148—150° (decomp.), forms colourless crystals, and yields a dark 
purple perchlorate, m. p. 249—250°. 1-Hydroxy-9-phenylxanthenol 
chloride could not be isolated, but its ferrichloride, m. p. 146—147°, 
and stannichloride, m. p. 185°, were prepared. 

III. 2-Hydroxy-9-phenylaanthenol Compounds.—2-Methoxyxanthone 
furnishes the following additive compounds: stannichloride, m. p. 
235—240°; stannibromide, m. p. 199—200°; zincichloride, m. p. 
244—245° ; mercurichloride, m. p. 200°; mercuribromide, m. p. 
187—189° ; perchlorate, m. p. 150—155°. 2-Methoxy-9-phenylquino- 
xanthenol chloride hydrochloride, m. p. 140—144° (decomp.), forms 
bright red crystals. 2-Methoxy-9-phenylxanthenol chloride has m. p. 
198°, and yields a ferrichloride, m. p. 123—124°; zincichloride, m. p. 
197—198° ; mercurichloride; stannichloride, m. p. 147—149°, and per- 
bromide. 2-Methoxy-9-phenylquinoxanthenol bromide hydrobromide forms 
deep red crystals and decomposes at 223—224°. 2-Methoxy-9-phenyl- 
xanthenol bromide is colourless, and yields coloured additive compounds 
with metal haloids ; the perchlorate and hydrogen sulphate have m. p. 
193—194° and 110—120° respectively. 

2-Hydroxy-9-phenylxanthenol has m. p. 170°. 2-Hydroxy-9-phenyl- 
quinoxanthenol chloride hydrochloride, m. p. about 240°, is obtained as 
a dark red powder. 2-Hydroxy-9-phenylxanthenol chloride is colourless, 
and gives coloured additive compounds with metal haloids. 2-Hydroxy- 
9-phenylquinoxanthenol bromide (Kropp and Decker, A., 1909, i, 
249) yields a perchlorate, m. p. about 260°, and hydrogen sulphate, m. p. 
133—135°, 

2-Acetoxy-9-phenylaanthenol, m. p. 151—152°, is a colourless, crys- 
talline substance ; the perchlorate has m. p. 180—185°. 2-Acetoaxy- 
9-phenylquinoxanthenol chloride hydrochloride, m. p. 125—129° 
(decomp.), forms light orange crystals. 2-Acetoxy-9-phenylxanthenol 
chloride is colourless and gives coloured additive compounds with 
metal haloids. The peroxide, m. p. 128° (decomp.), forms white 
crystals. 

2-Benzoxy-9-phenylaxanthenol, m. p. 205—206°, is colourless ; its per- 
chlorate has m. p. 210°. 2-Benzoxy-9-phenylquinoxanthenol chloride 
hydrochloride, m. p. 147—148°, forms light red crystals. 2-Benzoxy- 
9-phenylxanthenol chloride, m. p. 190°, yields coloured additive com- 
pounds. The peroxide has m. p. 170° (decomp.). 

IV. 3-Hydroxy-9-phenylaanthenol Compounds.—3-Hydroxyxanthone 
combines readily with metal and hydrogen haloids to form additive 
compounds. Phenyl-3-methoxyxanthenol (Decker and Fellenberg, A., 
1907, i, 1065) has m. p. 125°, and its perchlorate, m. p. 215—217°. 
3-Methoxy-9-phenylxanthenol chloride yields a ferrichloride, m. p. 
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163—164°; xzincichloride, m. p. 200—201°, and mercurichloride, 
m. p. 190°. 3-Methoxy-9-phenylquinoxanthenol bromide hydrobromide, 
m. p. 112—115°, is orange-yellow and crystalline. The zincibromide 
of phenyl-3-methoxyxanthenol bromide has m. p. 150—155°. 
3-Hydroxy-9-phenylxanthenol cannot be isolated, as it spontaneously 
loses water with formation of phenylfiuorone. 3-Hydroxy-9-phenyl- 
quinoxanthenol chloride hydrochloride, prepared by the action of hydrogen 
chloride on phenylfluorone, forms yellow crystals. On passing dry air 
through a solution of this oe in benzene, 3-hydroay-9-phenyl- 


guinoxanthenol chloride, OCH H ‘Ol (OH)? ZCPh, m. p. 198—200°, is 


produced as a yellow solid, which, a treated with molecular silver, 
is converted into phenylfluorone. 3-Hydroxy-9-phenylquinoxanthenol 
bromide, m. p. 238—240°, forms orange needles, and yields a perchlorate, 
m. p. 250°, and hydrogen sulphate, m. p. 201—202°. 

V. 4-Hydroxy-9-phenylxanthenol Compounds.—4-Methoxyxanthone 
has m. p. 173—174°, and yields a stannibromide, m. p. 125—135° ; 
stannichloride, m. p. 187—188°; mercurichloride, m. p. 204—205° ; 
perchlorate, m. p. 160°; and hydrobromide. 4-Methoxy-9-phenylquino- 
xanthenol chloride hydrochloride, m. p. 144—145°, prepared from 
phenyl-4-methoxyxanthenol (Baeyer, A., 1910, i, 251), forms dark 
red, iridescent needles. 4-Methoxy-9-phenylxanthenol chloride, m. p. 
237—238°, is colourless, and yields coloured additive compounds ; 
the ferrichloride has m. p. 147—148°; mercurichloride, m. p. 
205—207° ; and the zincichloride, m. p. 240—241°. The perowide, m. p. 
202° (decomp.), forms colourless crystals. 4-Methoxy-9-phenylquino- 
xanthenol bromide hydrobromide, m. p. about 260°, separates in dark 
red crystals. The colourless bromide was not isolated, but the 
following coloured compounds were prepared: ztncibromide, m. p 
234—235° ; mercuribromide, m. p. 223°; perbromide, m. p. 188—189°. 

4-Hydroxy-9-phenylxanthenol (Baeyer, /oc. cit.) yields a perchlorate, 
m. p. 248—249°. 4-Hydroxy-9-phenylquinoxanthenol chloride hydro- 
chloride, m. p. 210—211°, forms dark red crystals. 4-Hydroay-9- 
phenylquinoxanthenol chloride has m. p. 200—201°, and the correspond- 
ing bromide, m. p. 261—262°. 

4- Acetoxy-9-phenylxanthenol, m. p. 127—128°, crystallises in colour- 
less needles ; its perchlorate has m. p. 190°. 4-Acetoxy-9-phenylquino- 
xanthenol chloride hydrochloride is an orange-red substance, which, when 
left in a desiccator, loses hydrogen chloride with formation of the 
colourless 4-acetoxy-9-phenylxanthenol chloride, m. p. 134—135°; this 
compound gives a /ferrichloride, m. p. 136—137°, and a zinet- 
chloride, m. p. 160—165°. 4-Acetowxy-9-phenylzanthenol peroxide, 
m. p. 145—146°, forms colourless crystals. 

4-Benzoay- 9-phenylaanthenol has m. p. 113—115°, and yields a 
perchlorate, m. p. 157—158°. 4- Benzoxy-9-phenylquinoxanthenol 
chloride hydrochloride, m. p. 85—90° (decomp.), crystallises in yellow 
needles. 4-Benzouy-9-phenylxanthenol chloride, m. p. 111—112°, is 
colourless, and gives coloured additive compounds with metal 
haloids. 

VI. 3: 6-Dihydroxy-9-phenylxanthenol Compounds.—3 : 6-Dihydroxy- 
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9-phenylquinoxanthenol chloride, 0<y i at 180M CPs prepared by the 
action of hydrogen chloride on a solution of phenyl-3-hydroxyfluorone 
(Kehrmann and Dengler, A., 1908, i, 1002) in nitrobenzene or alcohol, 
forms yellow crystals containing 1 mol. of the solvent. The pure salt 
darkens at 250°, but does not melt at 275°. E. G. 


The Benzeins of the Xyloquinols. Frizprich KEHRMANN and 
Tu. E. Stinuer (Ber., 1912, 45, 3346—3349).—By modifying the pro- 
cess of preparation used for quinolbenzein chloride (Kehrmann, A., 
1910, i, 408) it has been found possible to condense o- and p-xylo- 
quinols with benzaldehyde. 

o-Xyloquinolbenzein chloride (2 : 7-dihydroxy-9-phenyl-3 : 4 : 5 : 6-tetra- 
methylxanthonium chloride), oPh<f3 HMe OH) > OC can be 
obtained by the careful action of benzaldehyde on a mixture of 
o-xyloquinol with the corresponding quinone in the presence of a 
mixture of equal parts of acetic acid and sulphuric acid ; the sulphate, 
which separates in reddish-brown needles, when dissolved in water and 
treated with concentrated hydrochloric acid precipitates the chloride in 
brown needles or granules. The solution of the chloride when 
treated with sodium acetate solution deposits the free base in deep 
brownish-violet needles, for which the analysis indicates an equimolecular 
combination of anhydride and carbinol base (compare Kehrmann, Joe. 
cit.) ; platinichloride, reddish-brown, crystalline powder. If an alkaline 
solution of the free base is carefully acidified with acetic acid and 
shaken with ether, the latter extracts the colourless carbinol base, 
which with more acetic acid turns yellow on account of the formation 
of the oxonium salt. 

p-Xyloquinol was obtained by the reduction of p-xyloquinone pre- 
pared by the oxidation of p-xylidine (compare Noelting, Witt, and 
Forel, A., 1886, 57). The quinol was made to condense with benz- 
aldehyde by a process similar to that which proved successful with the 
ortho-isomeride ; the resultant p-xyloquinolbenzein chloride (2 :7-di- 
hydroxy-9-phenyl-1: 4:5: 8-tetramethylxanthonium chloride), deep red 
or blackish-brown crystals, on treatment in solution with sodium 
acetate precipitates the free base in bright yellow crystals ; platini- 
chloride, yellow crystalline powder. Unlike the analogous bases pre- 
viously obtained, which dissolve in sodium hydroxide with a ag 
violet-colour, this base gives a yellow solution in sodium hydroxide. 

D. F. T. 


Ethers and Esters of Phthaleins and Benzeins of Orcinol. 
Freprich KernrmMann [with E. Acker, M. Gunrner, and J. 
Kwnop] (Ber., 1912, 45, 3505—3514).—By heating with methyl 
iodide, a solution of a-orcinolphthalein in dilute sodium hydroxide 
yields a-orcinolphthalein dimethyl ether, 

C,H,Me(OMe) 
O<C'H *MelOMs} CNG OO, 


m. p. above 365°, a white, crystalline powder, which exhibits a smaller 


= rs 
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tendency than a-orcinolphthalein itself to form oxonium salts. By 
heating with methyl alcohol and concentrated hydrochloric acid, or by 
keeping for a month with methyl alcohol saturated with hydrogen 
chloride, it is converted into the dimethylated methyl ester oxonium 
chloride, OOo *MetOMey> CC H,°CO,Me, reddish-brown needles, 
which is comparatively easily hydrolysed by water and forms with 
cold dilute sodium hydroxide a dark blue substance, probably the base 
in the form of a quinol or quinhydrone. 

8-Orcinolphthalein is much more prone than the a-isomeride to form 
oxonium salts, even 10% hydrochloric acid producing an orange-red 
chloride. By boiling with methyl alcoholic hydrogen chloride, 
B-orcinolphthalein yields the methyl ester oxonium chloride, 

C,H,Me(OH) 
O01 Me tone 0,H,:CO,Me, 
brick-red needles, whilst by treatment with methyl iodide and aqueous 
sodium hydroxide it yields B-orcinolphthalein dimethyl ether, 
eH giie(OMe)., C,H.~ 
0<o H Me(OMey>C oO 

m. p. 247—250°, colourless crystals, which like the dimethylated 
a-isomeride has little tendency to the formation of stable oxonium salts. 
The dimethyl ether and methyl! alcoholic hydrogen chloride yield the 
oxonium chloride, ool< He *Me(OMe)>C O,H,CO,Me, tufts of 
yellowish-red needles, which dissolves i in cold water without hydrolysis, 
forming an intensely bitter, orange-yellow solution. The solution is 
attacked only slowly by sodium acetate or sodium hydrogen carbonate, 
more rapidly by alkali carbonates or hydroxides, yielding the colour- 
less carbinol, from which, immediately after its formation, the orange- 
yellow salts can be regenerated ; the platinichloride and nitrate are 
described. 

y-Orcinolphthalein, which is readily freed from its isomerides by 
means of methyl-alcoholic hydrogen chloride, whereby the pure chloride 
is precipitated in orange-yellow leaflets with a blue shimmer, is not 
readily etherified or esterified. 

Orcinol, benzoic acid, and anhydrous zine chloride heated at 

160—170° for six 


OH CPh Me Me CPh Me to seven hours 
F ti iY aie § (YS yield a mixture of 
* Mel ‘it hae OH! B - orcinolbenzein, 


YNY eae YANG Yl A/ \\_ (formula 1),orange- 


—O red crystals, m. p. 
260 — 265°, and 
y-orcinolbenzein (formula IT), orange-red crystals with a bluish shimmer, 
m. p. about 270°, the former being isolated as the alcoholate, colourless 
prisms. A concentrated alcoholic solution of this alcoholate and con- 
centrated hydrochloric acid yield, after short boiling, the oxoniwm 
chloride, C,,H,,0,Cl, red crystals with a violet shimmer. a-Orcinol- 
benzein has not been isolated. 
By heating with aqueous sodium hydroxide and methyl] iodide, 
B-orcinolbenzein yields the dimethyl ether, C,,H,.O,, m. p. 192—-193°, 
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colourless crystals, which’is probably the carbinol, 


OMe-C,H,Me<CP MOH) 0,1, Me-OMe. aa 


Fluorescein. Hays von Lizsie (J. pr. Chem., 1912, [ii], 86, 
472—516).—A continuation of previous work (A., 1912, i, 376). 

I. Fluorescein.—In this section the author gives further details 
concerning the various modifications of fluorescein, together with an 
account of the alkali salts of fluorescein and a discussion of their 
constitution. 

Of the five unimolecular yellow varieties of fluorescein, the B- and 
§-forms are undoubtedly single chemical individuals, although this 
may not be the case with the a- and y-modifications. $-Fluorescein 
is readily obtained from ordinary fluorescein by boiling (1) with 
alcoholic hydrogen chloride, (2) with methyl alcoholic potassium 
hydroxide, and extracting the solution with ether, after acidification 
with acetic acid. It separates from ether in crystals of the com- 
position C,,H,,0,,C,H,,O, and on crystallisation from ethyl acetate 
yields glistening, red leaflets of the BII form, C,.H,,0,, which becomes 
red at 280—290° and has m. p. 347°. 

A monosodium salt of fluorescein having the composition 

2C,9H,,0;Na,2MeOH,H,O 
is produced by dissolving fluorescein in methyl-alcoholic sodium 
hydroxide. It crystallises in lustrous, reddish-yellow leaflets, and 
when heated increases enormously in volume, after the manner of 
Pharoah’s serpents; the monopotassium salt, C,)H,,O,K,MeOH, pre- 
pared in a similar manner, also forms reddish-yellow leaflets. 

An anhydrous and alcohol-free monosodium salt, C,)H,,0,Na, is 
obtained in brownish-red crystals, having a violet lustre, by heating 
the disodium salt of fluorescein at 220—240°, and subsequently 
extracting with cold water or hot alcohol ; the aqueous or alcoholic 
extract contains $-fluorescein, which forms with alcohol, crystals of the 
composition 4C,,H,,0,,EtOH. 

The monosodium salt containing alcohol is at once decomposed by 
cold water into B-fluorescein and the disodium salt, whilst the alcohol- 
free salt is insoluble. Further, the anhydrous salt differs from the 
one containing alcohol in being stable towards cold mineral acids and 
in yielding a dark brownish-red sulphate, 2C,,H,,0;,H,SO,, crystal- 
lising in leaflets, when boiled with dilute sulphuric acid; the sodium 
salt containing alcohol yields a sulphate of the same composition, but 
crystallising in yellow leaflets. 

A marked difference in the behaviour of the mono- and di-alkali 
salts of fluorescein has also been observed; the monoalkali salts 
dissolve in excess of alkali, yielding solutions from which £-fluorescein 
is liberated by acids, whilst the dialkali salts when subjected to the 
same treatment give the red variety of fluorescein. 

The preparation of a fluorescein hydrate, 2C,,H,,0;,H,O, from the 
yellow monosodium salt by the action of water is also described ; this 
forms lustrous, light- to violet-red needles, which readily lose their 
water at the ordinary temperature and then have m. p. 347°. 

II. 4:5-Dinitrofluorescein (compare Hewitt and Perkins, T., 1900, 


re 
i 
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77, 1324; Baeyer, A., 1910, i, 249)—The blue tetrapotassium 
salt of 4: ‘B-dinitrofluorescein, which the author considers to be a 
p-quinonoid salt of the annexed formula, 
NO, NO, is obtained by dissolving dinitrofluores- 
ONa/ ‘ona ONa/” ‘i0 cein in aqueous ee potassium 
hydroxide ; it forms bluish-violet needles 
\ | \4 of the composition 
C,H,°CO,Na C.9H,0,(NO,),K,,H,0, EtOH, 
and yields blue aqueous solutions, which 
gradually become light red on dilution, owing to hydrolysis and the 
formation of a red mono- or di-potassium salt. The light red solutions 
slowly acquire a yellow colour, a change referred by the author to 
the loss of water and re-formation of the pyrone ring. The rupture 
of the ring in these yellow solutions may be effected by alkali 
hydroxides, but not by sodium carbonate or ammonia. 

The hydrate of 4:5-dinitrofluorescein, C,)H,,0,(NO,),,H,O, pre- 
pared by acidifying a fresh aqueous solution of the tetrapotassium 
salt, crystallises from alcohol in red prisms, m. p. 211—212°. 

The ammonium salt, C,,H,O,(NO,).,2NH,,H,O,MeOH, crystallises 
in large dark red prisims, m. p. 234° (decomp.); it is obtained by 
dissolving the dinitrofluorescein in methyl-alcoholic ammonia. 

When prepared by the action of potassium hydroxide on 4: 5-di- 
nitrofluorescein in aqueous solution, the dipotassium salt, 

CoH, 0,(NO,),K ry 
forms a blackish-red mass of a greenish lustre ; in alcoholic solution red 
crystals of the composition C,,H,O,(NO,),K,, H 20, EtOH are obtained. 

Addition of strong aqueous ammonia to 4 : 5- dinitrofluorescein gives 
rise to the ammonium salt of the acridine compound described by 
Reverdin (A., 1897, i, 226) ; this crystallises in red needles of the 
composition 20,,H,,0,(NO.),: NH ,3NH,,6H,O. 

For the purpose of comparison, 2: 7-di- 
AWN nitrofluorescein (annexed formula) has been 
prepared and its behaviour towards alkalis 
studied. It is obtained as a light red, 
crystalline powder by boiling the nitrate 
ate -CO,H with water, and resembles the parent com- 
pound in forming only yellow or red salts, 
in which the pyrone ring remains intact. The nitrate, 
CoH 0,(N O2).,HNO;,H,0, 
crystallises in yellow needles, and is formed by the action of hot 
30—35% nitric acid on fluorescein. 

III. Fluorescein Hthers (compare A., 1912, i, 376).—In addition to 
the previously described colourless diethyl ether of m. p. 181°, the 
action of ethyl sulphate on the disodium salt of fluorescein at 100° 
gives rise to a new colourless diethyl ether, crystallising in needles or 
prisms, m. p. 234—-235°. This resembles in its general behaviour the 
ether of m. p. 181°, but differs from the latter compound in that it 
does not form oxonium salts and does not undergo reduction in acid 
solution. A similar difference is shown by the colourless dimethyl 
ethers of m. p. 255° and 197° (Joc. cit.) ; in both cases the behaviour 
of the ethers of higher m. p. is in better agreement with the 
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formula 0S ps fORy>CNoH, ; >CO than that of the less fusible 


ethers, to which, however, this formula has already been assigned. 

By hydrolysing the coloured dimethyl ether of m. p. 208° with 
aqueous sodium hydroxide, Fischer and Hepp (A., 1895, i, 291) 
obtained a coloured monomethyl ether of m. p. 262°, which closely 
resembles the monomethyl ether (m. p. 265°) isolated by the author 
(Joc. cit.). When hydrolysed with alcoholic potassium hydroxide the 
dimethyl ether of m. p. 208° yields a colourless apna ether, 
which probably has the constitution 0<° is OH) O<oH 1,700. 
This separates from ethyl acetate in feathery crystals, m. p. 256—- 257°, 
forms a dark red sodium salt, C,,H,,0,Na, and on reduction with zine 
and glacial acetic acid yields a substance, C,,H,,0,, crystallising in 
needles, m. p. 205—206°. 

The above-mentioned sodium salt corresponds to a monomethyl ether 
of m. p. 266°, which crystallises in lustrous, yellow needles, and is 
formed by the action of methyl sulphate on an aqueous solution of the 
disodium salt of fluorescein. 

The monomethy] ether of m. p. 265° (or 262°) forms a sodiwm salt of the 
composition C,,H,,0,,Na,, whilst a coloured monomethyl ether, obtained 
in yellowish-white crystals, m. p. 272°, by methylating fluorescein 
with methyl] iodide and potassium hydroxide in alcoholic solution, yields 
a blackish-red sodium salt having the composition C,,H,,0;Na,,H,O. 
Since the monomethyl ethers of m. p. 262°, 265°, and 272° do not 
yield monosodium salts, the conclusion is drawn that these compounds 
cannot be represented by the formula o< ea cee C,H,°CO,H. 
When warmed with alcohol and hydrochloric acid and the resulting 
chloride heated at 250°, the dimethyl ether of m. p. 208° yields a small 
amount of the dimethyl ether of m. p. 197°. The latter compound 
was also obtained in an attempt to prepare a trimethyl ether of 
fluorescein by the oxidation of the corresponding ether of fluorescin 
with lead dioxide in glacial acetic acid solution. 

Fluorescin trimethyl ether, C.,H,,0,, prepared by warming fluorescin 
with strong aqueous potassium hydroxide and methyl sulphate, 
erystallises in small prisms or leaflets, m. p. 136°. It is accompanied 
by a fluorescin monomethyl ether, C,,H,,0,, which separates with 
benzene (1 mol.) in crystals of m. p. 120—125°; in one instance a 
substance was obtained, which crystallised in leaflets, m. p, 204°, and 
resembied in its behaviour the reduction product of the dimethyl 
ether of m. p. 197°, mentioned below. 

In addition to the dimethyl ethers of m. p. 197°, 208° and 255°, and 
the monomethy] ether of m. p. 266°, the action of methyl sulphate on an 
aqueous solution of the disodium salt of fluorescein yields the following 
substances : (1) a quadrimolecular monomethyl ether, 3C.9H,0;,C.;H 405, 
which separates from a mixture of benzene and alcohol in red or 
brownish-yellow crystals, which become red at 260°, or in crystals 
containing 4EtOH; all three modifications have m. p. 330—333°. 
(2) A monomethyl ester, 0g (OK >0: C,;H,°CO,Me, which forms 

oH,(-0)” . 
VOL. ClV. i g 
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dark red crystals of a violet lustre, m. p. 282—283°. (3) A hydrate 
of the above ester, C,,H,,0,,H,O, crystallising in yellow needles, which 
become red and melt at 280°. 

The monomethy] ester, m. p. 282—283°, is also formed by directly 
esterifying fluorescein with alcohol and hydrogen chloride, whilst 
esterification with alcohol and sulphuric acid gives rise to a mono- 
methyl ester of m. p. 252° (compare Feuerstein and Wallach, A., 1901, 
i, 723). 

Methylation of fluorescein by means of methyl iodide and alcoholic 
potassium hydroxide yields the monomethy! ethers of m. p. 256—257°, 
265° and 272°, the dimethyl ether, m. p. 208°, and the quadrimolecular 
monomethyl ether of m. p. 330—333°. 

The hydrochloride of the monomethyl ester of m. p. 282—283°, 
C,,H,,0,;,HCl, forms orange-yellow needles (decomp. 260°). 

The monomethy]l ether of m. p. 272° yields a hydrochloride, 

3C,,H, ,0,,2HCI,4H,0, 
crystallising in brownish-yellow needles, m. p. 250°. 

The products obtained by reducing the ethers of fluorescein, con- 
taining a free carboxyl group, with zine and glacial acetic acid form 
crystalline compounds with benzene, which is firmly retained until 
about 110°, whilst those obtained from ethers in which the carboxy] 
group has been esterified or undergone lactone formation readily lose 
their benzene below 100°. 

The substance, C,,H,,0;, obtained by reducing the monomethyl 
ether of m. p. 257°, forms needles, m, p. 205—206°; that from the 
monomethy] ether of m. p. 266° separates in crystals, which become 
yellow and lose their benzene at 120—125°. The monomethyl ether 
of m. p. 265° yields a substance, O,,H,,0,,2C,H,, which has 
mw. p. 132—133° or 169—170° accordingly as it is dried at 100° or 
140°. The substance from the monomethyl ether of m. p. 272° has 
m. p. 173—174°, that from the monomethy] ester of m. p. 282° separates 
from alcohol in small needles of the composition C,,H,,0,,EvOH, 
m. p. 190—191°, and from benzene in crystals which melt at 83—84°, 
solidifies at a higher temperature, and then melts at 190—191°. The 
quadrimolecular monomethyl ether on reduction yields a substance, 
3C,,H,,0,,C,,H,,0,;,H,O,8C,H,, which loses benzene below 100°, sinters 
at 220°, and meits at 237—238°. 

The substance, C,.H,,0;, obtained from the dimethyl ether of 
m. p. 197°, forms clusters of needles, m. p. 204°; that from the 
dimethyl ether of m. p. 208°, stout crystals, m. p. 165°. When 
oxidised with lead dioxide or hydrogen peroxide in acetic acid solution 
the last-mentioned reduction product yields a dark red substance 
(decomp. about 200°), which forms dark brown alkali salts, and 

is probably produced by the oxidation of one 
O of the resorcinol residues, as shown in the 
0:// \ OMe »2nnexed formula. 

: The author suggests that the above results 

2 wr OS are best cael on the assumption that the 
(OH ) ordinary red fluorescein is a polymeride, con- 
C.H.-CO.Me sisting probably of various di-, ter-, and 

os quadri-molecular combinations as in the case 


ORGANIC CHEMISTRY. i, 83 


of resorcinolbenzein, and that the methyl ether of m. p. 330—333°, 
containing one methyl group to four fluorescein molecules, represents 
the initial stage in the methylation of the quadrimolecular form, the. 
further methylation resulting in a more or less complete degradation 
into simple molecules, F. B. 


Preparation of Xanthones of the Anthraquinone Series. 
BapiscHE ANILIN- & Sopa-Fasprik (D.R.-P. 251696).—Xanthones of 
the anthraquinone series are readily prepared by the action of 
condensing agents on phenyl, naphthyl, or anthraquinonyl ethers 
of 1-hydroxyanthraquinone-2-carboxylic acids or their substituted 
derivatives. 

1- Phenoxyanthraquinone-2-carboxylic acid, tablets, m. p. 272°, is 
prepared by the fusion of 1-chloroanthraquinone-2-carboxylice acid 
(10 parts) with phenol (60 parts) and potassium hydroxide (25 parts) 
during four hours at 150° When this product, suspended in tri- 

chlorobenzene, is treated with phosphorus penta- 
rere) be > the ge tne — wk . 
urnishes the xanthone (annexed formula), whic 
( a il 3 *y as =e glistening oe , 
1-Naphthoxyanthraquinone-2-carboxylic acid, 
ha wo “Noo — tablets, a P enphtle se a 
similar manner from f-naphthol a —140° 
id ‘ during two hours; the corresponding xanthone 
7 is obtained as greenish-yellow leaflets, “m. p. 
above 300°; it dissolves in alkaline hypo- 
sulphite with an intense blue, and in concen- 
trated sulphuric acid with a brownish-red, coloration. F. M. G. M. 


Preparation of Condensation Products in the Anthracene 
Series. FarswerKe vorm. Meister, Lucius & Brinina (D.R.-P. 
251020).— The compound, C,)H,,O, (annexed 
o:7 So formula), a black powder, is obtained when 
‘Vasu anthranol and p-benzoquinore are boiled together 
O in nitrobenzene -solution; it dissolves in con- 
A centrated sulphuric acid with a _ violet-red 
. YOON coloration. 

The tinctorial properties of other analogous 
VVY\Y compounds obtained from p-benzoquinone with 

substituted anthranols are tabulated in the original. F. M. G. M. 


Preparation of “'7:'7’-Diaminothioindigo.”’ FarBwERKE vorm. 
MEIstER, Lucivs & Brunine (D.R.-P. 252771).— When “7 : 7’-dinitro- 
thioindigo”’ (or its substituted derivatives) is reduced with sodium . 
sulphide or dextrose it yields the corresponding “7 : 7’-diaminothio- 
indigo,” a black powder, whilst “5 :5’-dichloro-7 :7’-dinitrothioindigo ” 
furnishes ‘5 ; 5’-dichloro-7 : 7'-diamir othioindigo,” also a black powder. 

F. M. G, M. 


Carpiline, a New Alkalcid from Jaborandi. Emimz I fcer and 
FERDINAND Roques (Compt. rend., 1912, 155, 1088—1091*),—An 


* and J. Pharm. Chim., 1913, [vii], 7, 5—13, 
g 2 


if 
fs 
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extract of Pilcarpus microphyllus, after the removal of the greater 
portion of the bases as their hydrochlorides, yields, on precipitating 
from the mother liquor, the alkaloid pilocarpiline, C,,H,,0,N,, m. p. 
184—185°, av + 24°. It is soluble in chloroform, benzene, and boiling 
water, and crystallises in colourless prisms. Itis a feeble base, its salts 
with organic acids being dissociated by alcohol, whilst those with mineral 
acids are stable, all having a bitter taste. It gives a hydrochloride, 
C,,H,,0,N,,HCI, colourless prisms; a sulphate; a platinichloride, 
(C,,H,,0,N).,H,PtCl,,5H,O, crystalline plates, and a methiodide, 
1644g03N_,Mel, small, pale yellow prisms. The base is saturated, 
since 1ts salts do not reduce potassium permanganate in the cold. 
Carpiline contains a lactone group, and thus dissolves in alkali 
hydroxide solutions, giving compounds of the type potassiwm carpilt- 
nate, C,,H,,0,N,K, long needles, very soluble in water. The presence 
of an hydroxyl group is shown by the formation of an amorphous 
benzoyl derivative which yields benzoylcarpiline platinichloride, 
[C,,H,,O,N,Bz],,H,PtCl,. 
The alkaloid on oxidation with nitric acid yields benzoic acid, and on 
heating with water at 140° in a sealed tube, it is decomposed, giving 
benzaldehyde and two amorphous bases, but no hydrogen cyanide. 


The alkaloid thus contains the groups CHPh:, —OH, we and 


the group C,H,,N,, the constitution of which has yet to be elucidated. 


Carpiline is but slightly toxic, and has not the same effect as pilocarpine 
on the secretions. 


Active Principles of Catha Edulis. Ratra Srocxman (Pharm. 
J., 1912, 89, 676—678).—The leaves and twigs of this plant have long 
been used in Abyssinia, Somaliland, and Arabia as a stimulant- 
narcotic. They are now shown to contain at least three alkaloids, 
cathine, cathidine, and cathinine, to which the characteristic physio- 
logical action of the plant is due. By mixing a dry aqueous extract of 
the plant with slaked lime and extracting with dry alcohol, 0°65 and 
0°75% of amorphous alkaloids are obtained from the leaves and twigs 
respectively. This amorphous mixture appears to consist largely of 
cathine and its alteration products, but no crystalline alkaloid could be 
isolated from it. The finely-powdered leaves were extracted com- 
pletely with cold water or very dilute sulphuric or lactic acid, and the 
liquor made alkaline and extracted with chloroform, which removed 
cathine along with much impurity, from which the alkaloid was 
eventually separated as the sulphate. The ground, partly extracted 
leaves were then mixed with aqueous sodium carbonate and extracted 
with ether, which removed cathidine and cathinine; these were 
separated by taking advantage of the fact that the former is precipi- 
tated by sodium carbonate solution from aqueous solutions of its 
hydrochloride, whilst cathinine remains in solution along with some 
cathidine. 

Cathine sulphate crystallises in colourless needles, is neutral in 
reaction, has a bitter taste, is precipitated by iodine solution, Mayer’s 
reagent or picric acid, but not by tannin or platinic chloride. Cathine 
crystallises from chloroform and appears to be unstable in presence of 
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alkalis. Its physiological action on the nervous and muscular systems 
of the frog is similar to those exerted by morphine and caffeine ; in 
large doses it paralyses the terminations of the motor nerves. 

Cathidine is colourless and amorphous and has a bitter taste ; it gives 

precipitates with the usual alkaloidal reagents. Cathidine is a muscle 
poison, and a slight stimulant to the nervous system. 
_ Cathinine sulphate crystallises from water in rosettes of needles, has 
a bitter taste, and is precipitated by the usual alkaloidal reagents. The 
free base has only been obtained as a gummy or semi-crystalline mass. 
Cathinine is less depressant than cathine in its action on the brain, but 
has a greater stimulant effect on the spinal cord; it paralyses the 
terminations of the motor nerves. 

All three alkaloids in mammals and man act chiefly on the cerebrum 
and spinal cord, causing stimulation or much excitement according to 
the dose; cathine produces drowsiness at first. The leaves also 
contain a fermentable sugar, tannin, caoutchouc, wax, and volatile oil. 

T. A. H, 


Preparation of Esters of Hydroquinine. Verenicts CHININ- 
FABRIKEN ZimMMER & Co. (D.R.-P. 251936. Compare A., 1912, i, 1013). 
—It is found that the hydroquinine esters described previously can be 
most easily prepared in the presence of either finely divided metals of 
the platinum group or their colloidal solutions. 

Hydroquinine ethyl carbonate (loc. cit.) is obtained when quinine 
ethyl carbonate (10 parts), 20% sulphuric acid (14 parts), and 80 parts 
of water are shaken with 0°1 part of colloidal palladium in 10 parts 
of water in an atmosphere of hydrogen under pressure until no further 
absorption of hydrogen is observed ; ammonium hydroxide is added, 
and the product extracted with ether. 

Acetylhydroquinine, large, colourless crystals, m. p. 100°, is prepared 
in a similar way from acetylquinine, and p-aminobenzoylhydroquinine 
(/oc. cit.) is also described. F, M. G. M. 


Preparation of Esters of Hydrogenised Cinchona Alkaloids. 
VEREINIGTE CHININFABRIKEN ZIMMER & Co, (D.R.-P. 253357. Com- 
pare A., 1912, i, 1013, and preceding abstract).—The following esters 
are of therapeutic value. 

Hydrocinchonine ethyl curbonate, colourless, tasteless needles, m. p. 
134°, is obtained when cinchonine ethyl carbonate (30 parts) dissolved 
in 160 parts of alcohol is shaken with 1 part of colloidal palladium in 
60 parts of water until the absorption of hydrogen ceases. 

Benzoylhydrocupreine, colourless crystals, m. p. 172°, is prepared 
from hydrocupreine. 

Dibenzoylhydrocupreine, needles, has m. p. 147°, whilst ethylhydro- 
cupreine ethyl carbonate is obtained from ethylhydrocupreine and ethyl 
chloroformate in benzene solution ; it is conveniently isolated in the 
form of its salicylate, colourless crystals, m. p. 138—142°. 

F, M. G. M. 


Physostigmine [Eserine]. Franz E1ssier (Biochem. Zeitsch., 1912, 
46, 502).—Eserine gives with diazotised sulphanilic acid in alkaline 
solution a red colour, which indicates the presence of a pyrrole ring. 
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This result is in accordance with the recent investigations of Salway 


(T., 1912, 101, 978). S. B.S. 


d-Lupanine. Avcust Becket (Arch. Pharm., 1912, 250, 691—710. 
Compare A., 1911, i, 743).—In continuation of previous work, the 
oxidation of d-lupanine by various agents has been investigated, and 
the products obtained are described. 

Chromic acid in large excess oxidises lupanine to a substance con- 
taining two additional oxygen atoms, but this was produced in too 
small quantity to be isolated. Hydrogen peroxide gives rise to two 
products: the first of these gives an awrichloride, m. p. 214°, crystal- 
lising in needles, and the other an aurichloride, m. p. 188—189°, and 
platinichloride, m. p. 222—227°, crystallising in rosettes of needles. 
Analyses of these double salts indicate that both oxidation products 
have the formula C,,H,,O,N,. Potassium permanganate in presence 
of sodium carbonate oxidises lupanine to a product, C,,H,,0O,N,, which 
was isolated as the aurichloride, m. p. 188—189°, and converted into 
the platinichloride, B,,H,PtCl,,2H,O, m. p. 219—221° (decomp.), 
crystallising in needles, 

In the action of bromine on lupanine no fission occurs, as has been 
suggested by previous workers (Callsen, A., 1900, i, 186; Soldaini, 
A., 1905, i, 371). A perbromide of the alkaloid is first formed, and this 
on warming with alcohol may give rise to several different products, 
depending on the conditions observed. In the present series of 
experiments, three products melting at 228—236°, 190—210°, and 
186—188° respectively were obtained. The first of these consists 
essentially of ethorylupanine dihydrobromide, C,,H,,ON,*OEt,2HBr, 
m. p. 227—228°, [a]j-* -—129°4°, which crystallises in colourless, 
slender needles from boiling alcohol, and is apparently the ‘‘ substance, 
C,H,,ON,HBr,” described by previous workers. The specific rotation 
falls, slowly in the cold, more rapidly on warming, when this substance 
is dissolved in bydrobromic acid, but returns to its normal value when 
the solution is mixed with alcohol and evaporated to dryness. In 
presence of excess of alkali the alkaloid is dextrorotatory. The 
dihydriodide, m. p. 221—222°, forms colourless needles ; the dithio- 
cyanate, C,;H,,ON,*OEt,2HSCN,H,O, m. p. 172—174°, crystallises 
from water in colourless needles, and becomes anhydrous at 100°. The 
aurichloride, (C,,H,,ON,*OEt),,4HCI,3AuCl,, m. p. 145—150°, crystal- 
lises in small, yellow leaflets, and on warming in dilute hydrochloric 
acid gives hydroxylupanine aurichloride, 

(C,,H,,ON,°OH),,4HCI,3AuCl,, 
which sinters at 122—123°, and crystallises badly in leaflets. Ethoxy- 
lupanine does not readily reduce permanganate. Hydriodic acid 
converts it into a substance which was isolated as the methiodide ; 
the latter resembles lupanine methiodide in rotation, crystalline form, 
and melting point, but on treatment with silver chloride and gold 
chloride yields an aurichloride, (C,,H,,ON,,MeCl,AuCl,),,HAuCl,, 
m. p. 210°, crystallising in leaflets, whilst the aurichloride obtained in 
like manner from lupanine methiodide has the composition 
C,,;H,,ON,,MeCl, AuCl,, 
and melts at 200—205°. The platinichloride, m. p. 224—226°, 
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crystallises in slender, browao needles, and is also abnormal in 
composition. ; 

The second oxidation product, m. p. 190—210°, contained some 
ethoxylupanine dihydrobromide, and after the removal of this formed 
a crystalline mass, m. p. 192—194°, which was probably a mixture of 
hydrobromides. 

The third product, m. p. 186—188°, on recrystallisation from 
boiling alcohol gave what seems to be a mixture of ethoxylupanine 
dihydrobromide with either hydroxylupanine hydrobromide or lupanine 
dihydrobromide, whilst from the mother liquor d-lupanine dihydro- 
bromide, B,2HBr,H,O, m. p. 188—189°, [a], + 45°9°, was isolated. 

T. A. H. 


Morphineglucoside. Cart Mannicu (Annalen, 1912, 394, 
223—228).—Morphine in WV/2-sodium hydroxide is shaken for six 
hours with ethereal B-acetylbromoglucose. The ethereal solution is 
shaken with 1% hydrochloric acid. The acid extract, by treatment 
with ammonia, yields morphinetetra-acetylglucoside, 

C,,H,,0,N°C,H,O,Ac,,H,O, 

m. p. 154—156°, colourless needles (hydrochloride, m. p. about 220° 
[decomp.]). By hydrolysis with V/2-alcoholic potassium hydroxide, 
the substance yields morphineglucoside, C,,H,.O,N-C,H,,0,,H,0, 
m. p. 183—193°, fine needles. The glucoside, which is more con- 
veniently obtained by the interaction of morphine, JV/2-sodium 
hydroxide, and acetylbromoglucose in aqueous acetone and hydrolysis 
of the product, does not reduce boiling Fehling’s solution, and yields 
dextrose and morphine by hydrolysis with J/2-hydrochloric acid on 
the water-bath. C. 8. 


Alkaloids of Pareira Root. Max Scnoirz (Arch. Pharm., 1912, 
250, 684—691. Compare A., 1899, i, 92; 1907, i, 79; 1911, i, 913, 
and Faltis, A., 1912, i, 796).—A reply to Faltis (Joc. cit.) criticising 
his results and suggesting, as the result of new analyses, that the 
bebeerines are better represented by the formula C,,H,,0,N than by 
those previously suggested by the author and by Faltis. TT. A. H 


Protopine and Cryptopine. Pretrer W. Danckwortr (Arch 
Pharm., 1912, 250, 590—646).—A résumé of previous papers relating 
to the distribution of protopine in the natural orders, Papaveraceae 
and Fumariaceae, and its characters and chemistry is first given. It is 
then shown by analogy with other papaveraceous alkaloids that 
protopine probably contains an isoquinoline group, and evidence is 

brought forward for the view that it contains 
_~O two methylenedioxy-groups and a carbonyl 
| |_~p>CH, group, and that the nitrogen atom has a ‘CH, 

a group attached to it. On these and other 
grounds the annexed formula is assigned 

me provisionally to the alkaloid. 

mm ‘OH Dicentra (Diclytra) spectabilis tubers yielded 
H -O , 0°65% of crude alkaloid, chiefly protopine. The 

latter has the formula C,,H,,0,N, and erystal- 

lises from a mixture of chloroform and alcohol 
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in colourless prisms or from ether in nodular masses: both forms 
melt at 207°, but the first gives with sulphuric acid a yellow coloration 
changing to blue, reddish-violet, and green, and with Fréhde’s reagent 
a yellowish-olive colour changing to dirty violet, green, blue, and 
finally green ; the second form, on the contrary, with sulphuric acid 
gives a deep yellow, passing into green, dirty reddish-brown, and finally 
green, whilst with Fréhde’s reagent it yields a yellowish-olive solution 
which becomes violet and finally green. 

Protopine contains no hydroxyl groups or methoxyl groups, but 
gives Gaebel’s test for dioxymethylene (A., 1910, i, 501), and the 
presence of the latter is confirmed by the fact that protopine, when 
heated under pressure with dilute sulphuric acid, yields a product 
giving the colour reactions of a catechol derivative. No direct 
evidence of the presence of a carbonyl group could be obtained. 
The occurrence of a :NCH, group was proved by Herzig and Meyer’s 
method. The alkaloid is not reduced by aqueous colloidal platinum, 
but sodium amalgam in dilute acid converts it into hydroprotopine, 
C,,H,,0;N,s EtOH, m. p. 120° (approx.) or 151—152° (dry), which 
crystallises from a mixture of ether and alcohol, becomes anhydrous 
at 100°, is easily soluble in chloroform or ethyl acetate, sparingly in 
alcohol and slightly in ether; the hydrochloride crystallises from 
alcohol in needles and from water in plates. On treatment with 
benzoyl chloride hydroprotopine is apparently first benzoylated and 
then partly converted by loss of H,O into a quaternary base, 
C,.H,,0,N, which has not been obtained free from the benzoylated 
product ; it yields a hydrochloride, C,)H,,O,N,HCI,5H,O, m. p. 275° 
(approx. decomp.), which is crystalline and from which an aurichloride, 
B,HAuCl,, crystallising in reddish-brown needles is obtainable ; this 
hydrochloride on heating with sodium hydroxide in alcohol is con- 
verted into an isomeric ¢ertiary anhydro-base, C,,H,,O,N, m. p. 145°, 
crystallising in long needles. Both the quaternary and the tertiary 
anhydro-bases can be prepared in other ways from protopine 
and hydroprotopine ; it is believed that this series of changes from 
protopine to the tertiary anhydro-base takes place in the following 
way: ‘NMe-CH:CO- —- -NMe-CH:CH(OH): — 

*(HCl)NMe-CH-CH(OBz)- — 
*CINMe:C-CH,° = :(HO)NMe:CH:-CH,:° = -NMe:C:CH-, 
the compound represented by the fourth formula being the “ hydro- 
chloride” of the quaternary base, and that by the sixth formula being 
the tertiary anhydro-base. 

Methyl iodide converts protopine into the methiodide, whilst 
methyl sulphate transforms it into methylprotopine methosulphate, 
C,9H,,0;NMe*SO,Me, which crystallises from dilute alcohol : either of 
these substances on heating with alkalis yields protopinemethine, 
C,,H,,0;NMe, m. p. 136—-137°, crystallising in pearly leaflets, which in 
turn furnishes a crystalline methiodide; this on heating with alkali 
hydroxides in methyl alcohol yields trimethylamine and an amorphous 
product. 

The tertiary anhydro-base also yields a crystalline methiodide, 
m. p. 230°, and a crystalline methine base, m. p. 112°, which fluoresces 
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in ether solutions and gives a bromine additive product. The methine- 
methiodide, rosettes of needles, is not decomposed on heating with 
alkalis in methyl alcohol, but on treating the methine base with 
methyl sulphate and heating the product with sodium hydroxide in 
methyl alcohol an amine is evolved and a resinous vinyl derivative 
is formed, 

Oxidation p rere with protopine and its derivatives did not 
afford useful results, except in the case of protopinemethine, which 
on treatment with potassium permanganate in acetone solution 
yielded a basic substance and hydrastic acid (4 :5-methylenedioxy- 
phthalic acid). 

Cryptopine resembles protopine in its solubilities, and in physio- 
logical action, and like it contains no hydroxyl group and gives no 
oxime. Uryptopine contains a methylenedioxy-group, and two 
methoxyl groups. On reduction with sodium amalgam in dilute 
sulphuric acid it yields hydrocryptopine, m. p. 182—183°, which 
crystallises from ether and on treatment with benzoyl chloride gives 
the hydrochloride of a quaternary base. In view of this it seems 
likely that cryptopine differs from protopine only in containing two 
methoxyl groups in place of one methylenedioxy-group, but it is 
not clear which of the two methylenedioxy-groups of protopine is 
thus replaced (compare Pictet and Kramers, A., 1910, i, 502, and 
Brown and Perkin, P., 1891, '7, 161). T. A. H. 


Preparation of Acyl Derivatives of Theobromine. Kno. 
& Co. (D.R.-P. 252641).—Acetyltheobromine, colourless, odourless 
needles with a bitter taste and m. p. 165°, is obtained by the action of 
acetyl chloride on a solution of sodium theobromine in chloroform or 
xylene. 

Benzoyltheobromine forms colourless, odourless, tasteless needles, 
m. p. 206° (about), and is most satisfactorily prepared from silver 
theobromine and benzoyl chloride in toluene solution. 

These compounds are of therapeutic value, and analysis indicates 
that they are monoacy] derivatives. F. M. G. M. 


The Chemical Constitution of Sparteine. CHarites Moureu 
and AMAND VALEUR (Ann. Chim. Phys., 1912, [viii], 27, 245—391),— 
A résumé of work already published (compare A., 1903, i, 717 ; 1904, 
i, 187; 1905, i, 608, 609, 659, 716; 1908, i, 43, 44, 103, 206, 563; 
1911, i, 319, 562; 1912, i, 210, 296). W. G. 


Some New Sparteine Salts. Louis Corrizz (Chem. Zentr., 1912, 
ii, 1566 ; from Bull. Sct. Pharmacol., 19, 468—480).—The following 
salts are described: Basic hydrobromide, B,HBr [B=C,,H,,N.], from 
the basic sulphate and barium bromide, prismatic crystals, m. p. 236°, 
al], —16°6’; di-iodide, B,2HI+H,O, m. p. (anhydrous) 225°, 
a|p — 16°2’; normal chlorate, B, 2HOIO 3» colourless cubes, explodes 
at 147°, [a], — 23°12’; basic chlorate, B,HC10,, colourless prisms, 
explodes. at 200—205°, ‘[a]p — 16°3’ ; normal perchlorate, 

B,2HCIO, + 2H 20, 
prisms, m. p. 78°, anhydrous, 265°, explodes over 300°, [a], — 17°30’ ; 
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basic perchlorate, BHO, m. p. 171°, [a], in methyl alcohol — 17°6’, 
in acetone —16°3’; dichromate, B,H,Ur,V,, orange-yellow prisms, 
decomposes at 128--129°; normal salicylate, B,2C,H,0O,+H,O, pale 
pink prisms, m. p. 78°, [a], — 8°42’. J. 0. W. 


The Constitution of Sparteine Periodide and Sparteine Per- 
bromide. Louis Corriez (Chem. Zentr., 1912, ii, 1826; from Bull. 
Sct. Pharmacol., 1912, 19, 533—540).—The formation of sparteine 
periodide by the action of 12% hydrogen peroxide on sparteine di-iodide 
may be expressed thus: 20,,H,.N,.2HI+O=2C,,H,.N,,H[+1,+ 
H,O ; C,,H,,N,,HI+1,= C,,H.,No. "HAL, I,. As it would follow from 
the latter equation, the periodide also results when sparteine mono- or 
di-iodide is treated with iodine. Sparteine perbromide, 

C,,H,,N.,.2HBr,Br, + H,O, 
by the action of bromine on sparteine, both dissolved in fuming 
hydrobromic acid, forms yellow crystals, m. p. 193°. The formation of 
this perbromide will show the presence of sparteine in a dilution of 
1 : 10,000. J.C. W. 


New a-Methylsparteinium Salts. Louris Corrrez (Chem. Zenir., 
1912, ii, 1826 ; from Bull. Sci. Pharmacol., 1912, 19, 527—532).— 
Starting from a-methylsparteinium hydroxide, which is obtained in 
aqueous solution by the action of moist silver oxide on Moureu’s 
a-sparteine methiodide (A., 1905, i, 608), the following salts have been 
prepared : Hydrochloride of a-sparteine methochloride, 

C,,;H,,N.MeCl, HC1,3H,0O, 

transparent, hygroscopic crystals, m. p. 194°, [a]) —23°9’; hydro- 
bromide of a-sparteine methobromide, C,,H,,N, MeBr, HBr,2H, 0, m. p. 
216°, [a]p — 19°2’ ; a-methy yleparteinium dichromate, 

C,,H,,N.Me*Cr,0,H, H,0, 
orange-yellow needles, decomposes at 120°; a-methyleparteinium per- 
chlorate, C,;H,,N,Me°ClO,, transparent needles, decomposes at 230°; 
a-methylsparteinium picrate, C,,H,,N,Me*C,;H,O,N,, yellow needles, 
m. p. 218°. J.C. W. 


Pyrrolidonecarboxylic Acid and Polypeptides Derived from 
It. Emi ABDERHALDEN and Erich Wurm (Zeitsch. physiol. Chem., 
1912, 82, 160—166).—Pyrrolidonecarboxy| chloride interacts with 
cholesterol in chloroform solution in the absence of moisture, forming 


CH,°CH, 


cholesteryl pyrrolidonecarboxylate, C,,H,,*O°CO> CH<H- bo” This 


crystallises in colourless, matted needles, which sinter at 199—203°, 
m. p. 205°. 
dl-Pyrrolidonecarboxyl-d-alanine ester crystallises in rosettes of 
needles, m. p. 125°5° (corr.), [a]p — 46°42°. 
dl-Pyrrolidonecarboxyl-dl-leucine ester separates in prisms, m. p. 
115—117° (corr.). 


Chalkones and Hydrochalkores. III. Guipo Bare@e.iini and 
KE, MarTEcIAni (Gazzetta, 1912, 42, ii, 427—432. Compare this vol., 
i, 59).—The authors have applied the mode of reduction previously 
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described to compounds analogous to chalkones, but containing pyrrole 
and furan rings, instead of benzene rings. In all cases only two atoms 
of hydrogen were added, and the rings were not attacked; the 
experiments were conducted in alcoholic solution (compare Willstitter 
and Hatt, A., 1912, i, 545). 

2-Cinnamoylpyrrole (compare Ciamician and Dennstedt, A., 1885, 
378) is conveniently prepared by keeping a mixture of 2-acetylpyrrole 
and benzaldehyde in the presence of potassium hydroxide in aqueous- 
alcoholic solution. The dihydro-derivative, C,,H,,ON, forms colourless 
needles, m. p. 70—71°. It dissolves in concentrated sulphuric acid, 
giving a colourless solution. 

2-mp-Methylenedioxycinnamoylpyrrole, C,,H,,O,N, is obtained by 
keeping 2-acetylpyrrcle and piperonaldehyde in the presence of 
potassium hydroxide in aqueous-alcoholic solution. It dissolves in 
concentrated sulphuric acid, giving an intense red coloration. On 
reduction it yields a dihydro-derivative, C,,H,,O,N, which forms 
colourless needles, m. p. 84—85°, and dissolves in concentrated 
sulphuric acid, giving a colourless solution. 

Furfurylidenepaenol (compare Courant and von Kostanecki, A., 
1907, i, 75) gives a dihydro-derivative, C,,H,,0,, which forms 
colourless needles, m. p. 72—73°. 

2-Furfurylideneacetylpyrrole, C,,H,O,N, crystallises in yellow needles, 
m. p. 130—131°; it dissolves in concentrated sulphuric acid, giving an 
intense red coloration. Its dihydro-derivative, C,,H,,0,N, crystallises 
in colourless needles, m. p. 70—71°. R. V.S. 


Preparation of 2-Indolecarboxylic Acid and 2:3-Dihydroxy- 
quinoline from Oxal-o-toluidic Acid. Indole Syntheses. II. 
Water Mave une (Ber., 1912, 45, 3521—3527. Compare A., 1912, 
i, 499).—The synthesis of indole compounds recently described (doc. cit.) 
fails with the application of formyl derivatives, and so the direct 
synthesis of indole itself in this way fails. By the use of oxal-o- 
toluidic acid, however, the action proceeds in the normal manner with 
the formation of the expected indolecarboxylic acid, which by careful 
distillation can be converted into indole (Weissgerber, A., 1911, 
i, 155). 

Oxal-o-toluidic acid is conveniently obtained by heating a mixture of 
equal quantities of o-toluidine and anhydrous oxalic acid for an 
hour at a temperature not exceeding 130°; the concentrated solution 
of the toluidine salt of the acid on treatment with the necessary quantity 
of dilute sulphuric acid gives a thick deposit of the free acid. On 
evaporating the solvent from an alcoholic solution of sodium ethoxide 
and potassium oxal-o-toluidate and raising the temperature of the 
resultant intimate mixture to 340 —350°, reaction takes place with the 
formation of two products, one of which can be easily dissolved out 
with benzene. This substance by m. p. 199—202°, and by its 
yielding indole on heating was evidently indolecarboxylic acid. 

The sparingly soluble constituent, prisms, m. p. 257—258°, gives a 
diacetyl derivative, needles, m. p. 211°, and produces with ferric 
chloride a bluish-green coloration; it is inappreciably attacked by 
phosphorus pentachloride even at 140°, the only result being a minute 
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quantity of a substance, m. p. 70—90°. It is highly probable that this 
second constituent of the mixture produced in the original synthesis is 
2: 3-dihydroxyquinoline. This decision is at variance with the pub- 
lished results of Friedlinder and Weinberg (A., 1883, 351), who ascribe 
a considerably higher m. p. and no ferric chloridecoloration. A repetition 
of FriedJander and Weinberg’s method of preparation, namely, fusion 
of 3-chloro-2-hydroxyquinoline with potassium hydroxide, showed that 
under certain conditions the dihydroxyquinoline, m. p. above 300°, of 
these investigators becomes a subsidiary product, whilst a by-product 
mentioned by them becomes the main resultant substance, identical 
with the author’s dihydroxyquinoline. The correctness of this view, 
that the earlier description of dihydroxyquinoline is a mistake, is con- 
firmed by the action of phosphorus pentachloride, which converts the 
substance (m. p. above 300°) into a compound which sinters at 
102°, decomposes at a higher temperature, and is quite distinct from 
2 : 3-dichloroquinoline. D. F. T. 


Preparation of Derivatives of 2-Phenylquinoline-4-carboxylic 
Acid and its Homologues. CHeEmiscHE FABRIK AUF AKTIEN VORM. 
E. Scnerine (D.R.-P. 252643).—2-Phenylquinoline-4-carboxylic acid 
and its homologues, although of therapeutic value, have the disadvantage 
of a bitter taste; this drawback is absent in the amides which have 
now been prepared. 

The chloride of 2-phenylquinoline-4-carboxylic acid is a yellow 
powder, m. p. 230°, and the amide, glistening, colourless, hair-like 
needles, m. p. 195°; whilst the amide of 2-phenyl-6-methylquinoline- 
4-carboxylic acid forms glistening needles, m. p. 257°. 
F. M. G. M. 


Salts of Acridine, Pyridine, and Quinoline. Lre H. Cone 
(J. Amer. Chem. Soc., 1912, 34, 1695—1706).—The object of this work 
was to study the analogy between the derivatives of the triphenyl- 
carbinols and xanthenols, on the one hand, and those of the acridols 
on the other, and to show that this analogy extends to the salts of 
pyridine and quinoline. It has been found that the haloids of phenyl- 
acridol, pyridine, and quinoline react with silver to form silver haloids 
and unsaturaied compounds, similar to triphenylmethyl, which readily 
absorb oxygen. The ammonium salts, such as phenylbenzyldimethyl- 
ammonium chloride and tetramethylammonium iodide, do not react 
in this way. The conclusion is therefore drawn that the salts of 
acridine, pyridine, and quinoline are probably quinocarbonium salts 
and not ammonium salts, as has been generally assumed. 

When diphenylacridol chloride (Gomberg and Cone, A., 1910, i, 59) 
is suspended in nitrobenzene and treated with molecular silver, a 
double silver salt, C,,H,,.NCl,AgCl, is produced, together with an 
unsaturated compound which absorbs oxygen to form a_ peroxide, 
thus: (1) C,H, sNCl + Ag=0,,H).N— +AgCl; (2) C,,H,,NCl+ 
Ag(1=(,,H,,NCl, AgCl ; (3) 2C,,H,,N- +0, "= (OspHygN),05, 

W hen 5-phenyl-10-meth = idol chloride hydrochloride, 


NMe<© “tn SCPh, 
a 
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is heated at 90—100° and a current of air passed through it, it is 
converted into the chloride, NMep if + >CEh, which, on being 


treated with molecular silver, yields a ‘deutte silver salt, 
C,)H,,NCI,AgCl, 
and an unsaturated compound which absorbs oxygen. 

If pyridine methyl iodide is shaken with nitrobenzene and excess of 
silver, a similar reaction occurs with formation of a double iodide and 
an unsaturated compound which absorbs oxygen. Quinoline meth- 
iodide behaves in the same way. E. G. 


Acridine Derivatives. II. Analogue of avoSafranone in the 
Acridine Series. Frigeprich Krnrmann and Zp. Marusinsky (JZer., 
1912, 46, 3498—3505).—2-Hydroxy-5-phenylacridine is best obtained 
by heating, without stirring, an intimate mixture of m-hydroxy- 
diphenylamine, benzoic acid, and zine chloride at 180—200°, and 
finally at 210°, for half an hour at each temperature; a crystalline 
by-product is also obtained, the removal of which presents some 
difficulty. The hydroxyphenylacridine crystallises from hot saturated 
solutions in straw-yellow needles, m. p. 264°, and at the ordinary 
temperature in brick-red prisms, m. p. about 135°, changing to the 
yellow modification. On the contrary, the yellow form changes to the 
red by long keeping at the ordinary temperature. The suggestion is 
offered that the two modifications have an ortho- and a para-quinonoid 
constitution respectively : 


0,H,< OFN>O,H, ‘OH and 0,H,<0?>0,H, ‘0. 


2-Acetoxy-5 pene atone m. p. 151°, pale- ti leaflets, reacts 
with methyl sulphate in nitrobenzene at 140—150° to form 2-acetoxy- 
a ee — 


CPh<, HC ? acy? N Me-SO,Me, 


citron-yellow needles, Mes. whisk a chloride, bromide, iodide, and 

platinichloride, yellow to orange-red, crystalline salts, can be prepared. 

CPh By warming a dilute aqueous solution of one of 

P.7 ~ IN -these salts with sodium hydroxide on the water-bath, 

C-phenyl-N-methylisoacridone (annexed formula), 

m. p. 231°, brownish-red or dark red needles, is ob- 

™ SK AN/ es, tained. This substance sublimes unchanged, does 

not react with alkalis, but forms with acids 

crystalline, red and yellow salts which are completely hydrolysed by 

water. It yields salts of the preceding acetoxyphenylmethylacridinium 

base by prolonged keeping with acetic anhydride and treatment of the 

resulting solution with metallic salts, and is converted by methyl 

sulphate in nitrobenzene at 150° into 2-methoxy-5-phenyl-10-methyl- 

acridinium methosulphate, citron-yellow needles, from which the 

corresponding chloride, iodide, platinichloride, and dichromate have 
been prepared. C. 8. 


Action of Phthalic Anhydride on Some Pyrrole Deriv- 
atives. Hans Fiscner and Fr. Krouipreirrer (Zeitsch. physiol. 
Chem., 1912, 82, 266—272)—The trisubstituted pyrroles are at 


i, 94 ABSTRACTS OF CHEMICAL PAPERS. 


present characterised as picrates or as the azo-dyes formed with 
diazobenzenesulphonic acid. They also form characteristic crystalline 
phthalides when heated with phthalic anhydride and acetic acid in 
sealed tubes at 180—190°. 

3-Acetyl-2 : 4-dimethylpyrrolephthalide, 

CO-C:CMe 

Ooo, tou > COMe, 
erystallises in faintly yellow-coloured needles, m. p. 183°. On heating 
with potassium hydroxide it is converted into the corresponding acid, 
which crystallises in slender, colourless needles, m. p. 176—178°. 

Cryptopyrrolephthalide separates in brownish-yellow needles, m. p. 
169°; the corresponding acid has m. p. 195° (decomp.). 

Phonopyrrolecarboxylic acid phthalide forms faintly yellow-coloured 
needles, m. p. 225—226°; it can be prepared easily from syrupy 
phonopyrrolecarboxylic acid. 

Haemopyrrolephthalide forms yellow prisms, m. p. 116°, 

Tetramethylpyrrole and phthalic anhydride yield a trimethylpyrrole- 
phthalide, crystallising in stunted, yellow prisms, m. p. 205°. The 
acid obtained on heating with potassium hydroxide has m. p. 204° 
(decomp. ). E, F, A, 


The Methylation of Gallocyanin, Pyrogallin, and Azurin. 
FriepRico KEHRMANN and A. Bryer (Ber., 1912, 45, 3338—3345).— 
The preparation of oxonium salts analogous to those obtained from 
resorufin (Kehrmann and Vogt, A., 1910, i, 409) offers in the case of 
the above substances considerably more difficulty. 

The starting substances, gallocyanin, its methyl ester, pyrogallin 
(m. p. 240—241°), and azurin were first carefully purified and their 
properties re-examined. 

Gallocyanin, on methylation in sodium hydroxide solution with 

. C,H(OMe)(CO,H 
methyl sulphate, gave the phenolic ether, C<ye OH (NMe,y> 
deep blue powder, m. p. 203—204°, which forms salts with acids and 
bases ; the solution of this substance in fuming sulphuric acid when 
diluted changes colour from 1ed to blue, and again to red, indicative 
of the existence of tri-, di-,and mono-acid salts, Simultaneously with 
the above ether there is obtained dimethylgallocyanin, 

C,H(OMe)(CO,Me) 

0<$-0,H,(NMe,)——>” 
which is better obtained, however, by the action of methyl sulphate on 
the methyl ester of gallocyanin ; it forms prisms with a bronze lustre, 
m. p. 197°, is insoluble in alkalis, but with acids gives crystalline 
salts ; the solution in fuming sulphuric acid on dilution gives the same 
series of colour changes as the phenolic ether ; platinichloride, crystal- 
line. 

Methyl sulphate acts on an alkaline solution of pyrogallin, giving a 


phenolic ether, et pee prisms with a green lustre, 
613 2 


m. p. 199—200°. ‘The solution in fuming sulphuric acid shows the 
usual colour changes on dilution. 
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Azurin can be methylated by heating with methyl! alcohol containing 

a little hydrochloric acid, forming the ester oc fietta(0O,Me) — 
' > “NO-0,H,(NMe,)~ ’ 
prisms with a metallic lustre, m. p. 190°; the solution in concentrated 


mineral acid changes from a blue to a red colour on dilution. 
D. F. T. 


Preparation of Anthrapyridonecarboxylic Acids. FARBWERKE 
vorM. Meister, Lucius & Brinine (D.R.-P. 250885).—When the 


compound, OH. <GO>OH SN H-CO:CH,°CO,Et obtained by heating 


together molecular proportions of ethylmalonyl 
CO,H:°C:CO-NH chloride and a-aminoanthraquinone at 200° is 
|| MN boiled with aqueous sodium hydroxide it yields 
anthrapyridonecarboxylic acid, C,),H,O,N (annexed 
Co--| formula); this compound exhibits a yellow 
fluorescence when dissolved in concentrated 
sulphuric acid. 

The analogous compound, C,,H,,0,N., prepared from 1 : 4-diamino- 
anthraquinone is a red powder; and the compound from 4-chloro- 

l-aminoanthraquinone an orange-yellow powder. F. M. G. M. 


Preparation of Anthraquinone Derivatives. FARBENFABRIKEN 
vorM. Frizpr. Bayer & Co, (D.R.-P. 252839).—The condensation of 
aldehydes with o-diaminoanthraquinones has been recorded; this 
action is now found to take place with 1-amino-2-hydroxyanthra- 
quinote or with 1l-aminoanthraquinone-2-thio], yielding compounds 
of the general formule : 

NH N NH N 
A<oH? ~A<G> CR. A<gy 2 ~ ASG >CR. 

The following compounds are described: from benzaldehyde with 
(1) 1-amino-2 : 4-dibydroxyanthraquinone, an orange, crystalline 
powder; (2) with 2: 4-diamino-l-hydroxyanthraquinone, brown 
crystals; (3) with 3-amino-l :2-dihydroxyanthraquinone, orange 
needles; (4) with 1:5-diamino-2:4:6 :8-tetrahydroxyanthraquinone ; 
(5) with 1-aminoanthraquinone-2-thiol ; from 1-amino-2 : 4-dihydroxy- 
anthraquinone with paraformaldehyde, whilst the anthra-1 : 2-oxazole 


from 1-amino-2-hydroxyanthraquinone forms yellow crystals. 
F. M. G. M. 


1-Amino-2-methylanthraquinone-a-quinolines. ALFRED ScHAAR- 
SCHMIDT and ALEX. StaH_scuMipT (Ber., 1912, 45, 3452—3456).—These 
substances have been prepared in order to ascertain what influence the 
presence of a quinoline nucleus has on the colour of the already intensely 
coloured l-aminoanthraquinone. The dinitration of 2-methylanthra- 
quinone by concentrated nitric and sulphuric acids yields a mixture of 
1 : 5-dinitro-2-methylanthraquinone, m. p. 251—252°, and 1 :8-dinitro- 
2-methylanthraquinone, m. p. 189—190°, which is separated by the 
sparing solubility of the former in boiling glacial acetic acid. The 
two substances, the orientation of the nitro-groups in which is 
assumed from analogy to the course of the nitration of anthraquinone, 
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are reduced by alkaline sodium sulphide to 1 : 5-diamino-2-methyl- 
anthraquinone, m. p. 201—202°, red needles, and 1 :8-diamino-2- 
methylanthraquinone, m. p. 206—208°, brownish-red needles, from which 
the quinolines are obtained by the Skraup method. 1-Amino-2-methyl- 
anthraquinone-5-quinoline (formula I), m. p. 206—207, reddish-brown 


cO NH, 
CY YY. CF co mm, 
oe ONL 
\4 a 4 el 
(I.) (I1.) 


needles, dissolves in concentrated sulphuric acid with a brownish-yellow 
colour changing to blue by dilution with water. 1-Amino-2-msthylanthra- 
quinone-8-quinoline (formula II), m. p. 100°, reddish-brown crystals, 
forms violet solutions in dilute mineral acids. C.S. 


The Purification and Separation of Anthraquinoneacridones 
from By-products. Bapiscne Aniuin- & Sopa-Faprik (D.R.-P. 
253090).—Bromoanthraquinoneacridone, a yellowish-red powder (pre- 
pared from anthraquinoneacridone), has m. p. above 300°, and is 
conveniently purified by isolation in the form of its sulphate, whilst 
the action of sulphuryl] chloride on anthraquinoneacridone furnishes a 
mixture of two isomeric chloroanthraquinoneacridones. F. M. G. M. 


[Preparation of 4:4’ - Diamino - 2:2 -dimethyldiphenyl- 
methane.] FarBwEeRKE vorm. Meister, Lucius & Brtnine (D.R.-P. 
252916).—4 : 4’-Diaminodiphenylmethane prepared from m-toluidine 
crystallises from hot water in colourless needles, m. p. 123° ; the solu- 
tion of its hydrochloride gives a violet coloration with ferric chioride, 
and when fully diazotised and combined with a-naphthol-5-sulphoniec acid 
(2 mols.) furnishes a brownish-red azo-colouring matter. F. M. G. M. 


Preparation of Aminobenzoyl Derivatives of Aminobenzoyl- 
7-awino-l-naphthol-3-sulphonic Acid. FARBENFABRIKEN VORM. 
Friepr. Bayer & Co. (D.R.-P. 252159).—The tinctorial properties of 
the compounds obtained by the action of nitrobenzoyl haloids on 
aminobenzoyl-7-amino-l-naphthol-3-sulphonic acid and subsequent 
reduction have been recorded ; it is now found that these compounds 
can be obtained by the combination of an aminobenzoic acid with a 
nitrobenzoyl haloid, followed by condensation with 7-amino-l-naph- 
thol-3-sulphonic acid and subsequent reduction. F. M. G. M. 


Action of Hydroxylamine and of Phenylhydrazine on 
Urethanobenzylacetylacetone and on Ethyl Urethanobenzyl- 
acetoacetate. G. Brancui (Gazzetta, 1912, 42, ii, 496—512. Com- 
pare A., 1912, i, 542; Bianchi and Schiff, A., 1911, i, 977).—By the 
action of hydroxylamine on ethyl urethanobenzylacetoacetate, a stable 
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compound, ©,,H,,0,N,, is obtained, which crystallises in colourless 

needles, m. p. 185° (sintering a few degrees previously). This 

compound is the normal oxime, 
OH-N:CMe-CH(CO,Et)-CHPh:NH-CO,Et. 

The action of hydroxylamine on urethanoberzylacetylacetone yields 
two compounds. One, which forms heavy, prismatic crystals, 
m. p. 175° (decomp.), has the composition C,,H,,O,N,, and is the 
monoxime, OH*N:CMe-CH(COMe)-CHPh:NH:CO,Ht ; it is unstable 
and is obtained with difficulty. The other compound forms large, 
prismatic crystals, m. p. 94—95°; it is readily obtained and very 
stable; it has the composition Oa aN gto A aaa 

Me:C-CHPh:NH: t 
Yo i es ° . 2 r 
benzyl-2 : 5-dimethylisooxazole, O<n —bMe . ie 
oxime readily changes into the <sooxazole derivative. 

[With Manuio Roccat.]—The action of phenylhydrazine on 
urethanobenzylacetylacetone and on ethyl urethanobenzylacetoacetate 
yields in each case the normal monophenylhydrazone. Urethano- 
benzylacetylacetonsphenylhydrazone, C,,H,,O,N,, crystallises in groups 
of needles, m. p. 149—150° (decomp.). thyl urethanobenzylaceto- 
acetatephenylhydrazone, C,.H,,O,N;, crystallises in groups of needles, 
m. p. 136—137°. R. V.S. 


Benzoylation of Aminourazole. Rosert Srotti and K. 
Krauca (Ber., 1912, 45, 3307—3311).—By the action of benzoyl 
chloride on aminourazole in presence of pyridine there are obtained a 
dibenzoylaminourazole, C,H,O,N,(COPh),, a tribenzoylaminourazole, 
and what was considered to be a tetrabenzoyl derivative. The last 
did not give aminourazole on hydrolysis, yielding instead a dibenzoyl 
derivative which proved to be identical with the benzoylhydrazi- 


carbonyl, COPN<}o, obtained by Diels and Wagner (A., 1912, 


i, 511 ; compare Diels and Okada, ibid., 918) by the action of alkali on 
chlorobenzoylcarbamide. The supposed tetrabenzoyl derivative is, 
therefore, dibenzoylhydrazicarbonyl, for which the symmetrical formula 
co Vee Gowen 
N-COPh 

Dibenzoylaminourazole crystallises in needles, m. p. 201°, and yields 
aminourazole on hydrolysis. 

Tribenzoylaminourazole forms tiny needles, m. p. 234°. 

Dibenzoylhydrazicarbonyl has m. p. 130°. With sodium ethoxide, 
ethyl dibenzhydrazidoformate, m. p. 130° (Stollé and Benrath, A., 
1904, i, 935), is obtained. On heating the carbonyl at 280°, 2: 5-di- 
phenyl-1 :3: 4-oxadiazole is formed. E. F. A. 


is considered most probable. 


Constitution of the Compound from Benzoyl Chloro- 
carbamide and Alkali. Perer J. Scagestaxov (Ber., 1912, 45, 
3273—3274. Compare Diels and Okada, A., 1912, i, 918; Diels and 
Wagner, ‘A., 1912, i, 511).—A claim for priority. Schestakov, Kind, 
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and Lebedev (J. Russ. Phys. Chem. Soc., 1908, 40, 330) have pre- 
pared the compound described,as benzoyl hydrazicarbonyl, 


NH 
. 
COPh:-N< bo: 
N 
by Diels and Okada, and ascribe to it the formula COPh:N <H. OH 


Preparation and Properties of 5-Aminoquinoline-6-carb- 
oxylic Acid and Certain Related Compounds. Marsron 
T. Bocert and Harry Linn Fisuer (J. Amer. Chem. Soc., 1912, 34, 
1569—1576).—This investigation was undertaken with the object 
of preparing an aminocarboxylic acid of the anthranilic type from which 
substances belonging to new heterocyclic systems might be obtained. 

A method is described for the preparation of 5-nitro-6-methyl- 
quinoline (Noelting and Trautmann, A., 1891, 325). 5-Amino- 
6-methylquinoline has m. p. 135° (corr.); attempts to oxidise this 
compound to 5-aminoquinoline-6-carboxylic acid were not successful. 

5-Aminoquinoline-6-carboxylic acid, NH,*C,NH,°CO,H, m. p. 218°5° 
(decomp.), obtained in 30% yield by boiling 5-nitro-6-methylquinoline 
with alcoholic potassium hydroxide, crystallises in red nodules; it 
yields brown, amorphous precipitates with barium chloride, calcium 
chloride, cadmium iodide, copper sulphate, indium chloride, and 
mercuric chloride, and green precipitates with nickel chloride and 
silver nitrate. The hydrochloride has m. p. 264:7°. The methyl ester 
crystallises in bright red needles with 2H,O; the anhydrous form, m. p. 
245° (corr.), is an amorphous, scarlet powder. 5-Acetylamino-6-quinoline- 
carboxylic acid, m. p. 237° (corr., decomp.), obtained by the action of 
acetic anhydride on the acid, forms slender, yellow needles; by prolonged 


: . ae P C 
heating with acetic anhydride it is converted into the lactam, CA <The 


or oot Op m, p. 190° (uncorr.), which crystallises in nearly 
colourless needles, and reacts with primary amines to form naphthazso- 
triazines (this vol.,i,106). 5-Benzylideneaminoquinoline-6-carboxylic acid, 
CHPh:N-C,NH,°CO,H, m. p. 221°4° (corr., decomp.), forms rosettes of 
needles. 5-Hydroxyquinoline-6-carboxylic acid, m. p. 211°7° (corr., 
decomp.), is obtained as a dark green precipitate by the action of nitrous 
acid on the hydrochloride of the amino-acid, and crystallises in rosettes of 
brown needles ; it yields green, amorphous precipitates with barium 
chloride, zine chloride, cadmium iodide, copper sulphate, mercuric 
chloride, and silver nitrate. E. G. 
Preparation of Condensation Products from 1-Chloro-2: 4- 
dinitrobenzene with the lLeucoindophenols derived from 
Carbazole. Leopotp CassELia & Co. (D.R.-P. 252642).—Compounds 
having the annexed general formula, where R is hydrogen or alkyl, are 


obtained by the action of 1-chloro- 
- j, ET \.ne-/ e NNO, 2 :4-dinitrobenzene on the leuco- 


| ps , rn por ) indophenols prepared from 


» ¥ p-nitrosophenol with carbazoles. 
The compounds thus obtained 
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from the indophenols of carbazole with p-nitrosophenol (glistening, 
coppery leaflets, m. p. 190°) and from W-ethylcarbazole with p-nitroso- 


phenol (small, reddish-brown needles, m. p. 223°) are described. 
F. M. G. M. 


Constitution of isoQuinoline Red. II. Epuarp VoncEericHTEN 
and W. Homann (Ber., 1912, 45, 3446—3452. Compare A., 1910, 
i, 201).—The basic substance, C,,H,,ON,, obtained together with 
benzaldehyde or benzoic acid by the oxidation of tsoquinoline red by 
potassium dichromate and dilute sulphuric acid, proves to be 2-quinolyl- 
2-isoguinolyl ketone, C,NH,*CO-C,NH,. It yields isoquinoline and 
quinaldic acid by heating with concentrated potassium hydroxide. It 
forms a methiodide, C,,)H,,ON,I, decomp. about 120°, and an ethiodide, 
decomp. about 160°. By treatment with aqueous silver sulphate, the 
methiodide yields a solution of the methosulphate, which is treated 

with sodium hydroxide and potassium ferri- 
/~\ cyanide, whereby quinaldic acid and N-methyl- 
| tsoquinolone are produced. By reduction with 

A\A0N\/\/_ alcoholic ammonium sulphide at 200°, isoquinoline 
red yields benzyl mercaptan and a substance, 


| m, p. 231°, golden-yellow leaflets. 
FAILS The preceding statements, together with the 
| | PhCH fact that the quinaldine cannot be replaced by 
be of Cl lepidine or any other methylated quinoline 
in the preparation of isoquinoline red, lead 
to the annexed formula for this substance. C.S. 


Octachloroindigotin and Some Derivatives of Tetrachloro- 
anthranilic and Tetrachlorophthalic Acids. Wut.1am R. Grn- 
porFF and E. H. Nicuois (Amer. Chem. J., 1912, 48, 473—500).—-By 
the action of dimethylaniline on vhe product of the diazotisation of 
tetrachloroanthranilic acid (Villiger and Blangey, A., 1909, i, 922), 
dimethylaminobenzeneazotetrachlorobenzene-o-carboxylic acid, 

NMe,°C,H,°N:N-C,Cl,°CO.H, 
is obtained as a brilliant red substance. The acetyl derivative of 
5 :6:7:8-tetrachloro-3 : 4-dihydro-2 :4-benzoxaz-l-one (Villiger and 
Blangey, Joc. cit.), m. p. 166°5° (corr.), crystallises in colourless, 
rectangular plates. When tetrachlorophenylyzlycine-o-carboxylic acid 
(A., 1910, i, 382) is boiled with acetic anhydride, tetrachloroacetyl- 


indoxylic acid, CLK GOH) PCCO.H, m. p. 225° (corr.), is pro- 


duced as a pale yellowish-green, crystalline powder ; its silver salt 
forms light greyish-green needles containing 1H,O. If fused sodium 
acetate is used with the acetic anhydride, the reaction proceeds further, 
and mono- and di-acetyl derivatives of tetrachloroindoxy! are produced ; 


the acetyl derivative, C01 G oO m. p. 195° (uncorr.), crys- 
tallises in white, slender, microscopic prisms ; the diacetyl derivative, 
OCLC OaeyrCH: m. p. 167° (uncorr.), forms very pale blue, 
rectangular prisms. On heating a solution of tetrachloroacetylindoxylic 


h2 


i. 100 ABSTRACTS OF CHEMICAL PAPERS. 


acid in aqueous ammonia, octachloroindigotin, 
NH en —CO- 
O,01,< 59 >0:0< Cl 
is produced as a purple, amorphous precipitate, which, when heated in 
a current of air at 360°, sublimes in small, rhombic plates. 

Villiger’s statement (A., 1909, i, 931) that dichlorophthalylhydroxy!- 
amine is converted into dichloroanthrunilic acids by heating it with 
sodium carbonate solution, suggested that tetrachloroanthranilic acid 
might be similarly obtainable from the corresponding tetrachloro- 
phthalylhydroxylamine (tetrachlorophthaloxime), and the following 
experiments were, therefore, carried out. When tetrachlorophthalic 
anhydride is heated with a solution of hydroxylamine in metliyl 
alcohol, tetrachlorophthaloxime hydroxide methyl ether, 


OO<o in >C(OH):NH-OMe, 
ee 


m. p. 246—247° (corr., decomp.), is produced. If the tetrachlorophthalic 
anhydride is heated with an aqueous solution of hydroxylamine, 


tetrachlorophthaloxime hydroxide, CO<,°, >C(OH)-NH-OH, m. p. 254° 
6™"4 


(corr.), is obtained, which crystallises in nearly white prisms, When this 
substance is heated at 50° or left in a vacuum desiccator with 
phosphoric oxide, it loses water and becomes converted into fetra- 


chlorophthaloxime, CCl oeNOH) >0O, which forms lemon-yellow 


prisms ; the sodium salt is described ; the acetyl derivative, m. p. 176° 
(corr.), crystallises in white needles. EK. G. 


[Preparation of Halogenated Derivatives of Indigoid Com- 
pounds.] Bapiscnz Aniin- & Sopa-Fasrik (D.R.-P. 252387). 
—The bisulphite compounds of indigoid derivatives are readily 
halogenated, yielding compounds with a high halogen content. The 
bromination of the bisulphite compounds obtained from isatin chloride 
and carbazole, and of that from indoxyl-red, 


ob <P> o:0< CBsn, 
CO C,H, 
is described, and other compounds which can be similarly treated are 
mentioned. F. M. G. M. 


Preparation of Condensation Products from Indigotin, its 
Homologues or Halogen-substitution Products. FarBwerkE 
vor. MristEr, Lucius & Brinine(D.R.-P. 250744).—When indigotin, 
its homologues, or halogen-substitution products are heated at 
150—200° in the presence of zinc chloride with benzoic anhydride (or 
substituted benzoic anhydrides), condensation products are formed 
which find employment in the preparation of dyes. 

Indigotin (10 parts), zine chloride (10 parts), and benzoic anhydride 
(40 parts) at 150—160° yield a yellow, crystalline compound, m. p. 
357°. 

The following analogous compounds are also described: from di- 
bromoindigotin with benzoic anhydride, yellow crystals, m. p. 340° 
‘about) from indigotin with p-toluic anhydride, pale yellow crystals, 
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m. p. 330°; from the same with dibromoindigotin, m. p. above 330°: 
from indigotin with p-methoxybenzoic anhydride, yellow crystals, m. p. 
320° ; and from indigotin with o-chlorobenzoic anhydride, m. p. above 
340°. These compounds dissolve in concentrated sulphuric acid with 
red colorations, but are insoluble in alkaline hyposulphite ; they can 
be prepared in the presence of an indifferent solvent or by the fusion 
of the constituents. F. M. G, M. 


Buchner’s Pyrazolinecarboxylic Acids. Cart Bitow (Ber., 
1912, 45, 3349—3355).—A reply to Darapsky’s criticism (A., 1912, 
i, 391) of the author’s view that the additive products of ethyl 
diazoacetate with olefinic esters are really open-chain compounds 


(A., 1912, i, 134, 316). D. F.T. 


Condensation Product of Formaldehyde, Ammonia, and 
Antipyrine. Cart Mannicu and W. Kréscue (Arch. Pharm., 1912, 
250, 647—667).—Antipyrine condenses with formaldehyde and 
ammonia, or with the hexamethylenetetramine formed from these two 
substances, to give triantipyryltrimethyleneamine, 

N(CH,°0°C,,H,,N,.).; 
in the formation of which antipyrine is believed to react in the 
enolic form represented by the formula nPn<CO8)-G A similar 
J j NMe—CMe ~*~" 
condensation occurs with antipyrine derivatives so long as these are 
not substituted in position 4. 

Triantipyrylirimethyleneamine hydrochloride, C,H ,)0,N,C1,6H,0, 
m. p. 178°, or 206° (dry), formed when the condensation is effected by 
hydrochloric acid, is crystalline. The free base, m. p. 259—260°, 
crystallises anhydrous from methyl alcohol. When boiled with 
hydrochloric acid, it yields formaldehyde, ammonia, and methylenebis- 
antipyrine, which yields a trihydrated dihydrochloride (Schuftan, A , 
1895, i, 482), and a monohydrochloride, CH.(C,,H,,ON,).,HC1,3H,0, 
m. p. 94—95°, which on drying at atmospheric temperature over 
sulphuric acid becomes anhydrous, then melts at 100—110°, and 
on solution in acetone deposits some anhydrous dihydrochloride, m. p. 
200—220°, leaving some free base in solution. 

On treatment with sodium hydrogen sulphite and sulphurous acid, 
triantipyryltrimethyleneamine yields antipyrine, which appears to be 
formed direct from the parent substance, since sulphurous acid has no 
action on methylenebisantipyrine. 

Tritolypyryltrimethyleneamine, C,,H,,O,N,,7H,O, m. p. 214—215° 
(dry), formed by condensing hexamethylenetetramine with tolypyrine 
(p-tolyl-2 : 3-dimethyl-5-pyrazolone), crystallises from a mixture of 
methyl alcohol and water; the hydrochloride, C,,H,,0,N,CI!,6H,0, 
m. p. 100—105°, or 191° (dry), forms short, stout needles. Sulphurons 
acid in presence of sodium hydrogen sulphite hydrolyses it to 
tolypyrine, whilst hydrochloric acid converts it into ammonia, 
formaldehyde, and methylenebistolypyrine, m. p. 183—186°, or 190° 
(dry), which crystallises from 80% alcohol in slender needles, and can 
be prepared by condensing tolypyrine with formaldehyde. 


i. 102 ABSTRACTS OF CHEMICAL PAPERS. 


Trihomoantipyrylirimethyleneamine, m. p. 280°, similarly ovtained, 
crystallises from boiling methyl alcohol ; the hydrochloride, m. p. 202°, 
crystallises from acetone. Methylenebishomoantipyrine crystallises from 
ethy! acetate in tablets with 1H,O, m. p. 120—130°, and after drying 
over sulphuric acid melts at 105—106°. The dihydrochloride, 

C,,H,,0,N,Cl,,3H,0, 
separates from 10% hydrochloric acid in stout crystals, m. p. 200—210°. 
=. A. &. 


Substituted a-Hydroxy- and a-Methyl-benziminazoles. Orro 
Kym and L. Ratyer (Ber., 1912, 45, 3238—3255. Compare A., 1904, 
i, 453; 1911, i, 1044).—p-Nitro-o-phenylenediamine reacts readily with 
carbamide, forming 5-nitro-2-hydroxybenziminazole, 


NO,-0,H,< 3, >C-0H 


(compare Hager, A., 1885, 149). This reacts with phosphoryl 
chloride forming 2-chlorobenziminazole, from which the 2-hydroxy- 
compound is regenerated on boiling with concentrated hydrochloric 
acid. Ammonia or aniline converts it into corresponding 2-amino- or 
2-anilino-derivatives. ‘The property of the azo-dyes of all phenylated 
benziminazoles to dye cotton persists, although to a less degree, in 
the 2-hydroxy-compounds. 

Both 2-hydroxyl- and 2-methyl-benziminazoles can be nitrated with- 
out difficulty, forming dinitro-derivatives. It was found impossible to 
open the iminazole ring in these by Bamberger’s method—by means of 
benzoy] chloride and sodium hydroxide. 

Dinitro-2-hydroxybenziminazole when heated with aniline yields 
nitro-2-hydroxyanilinobenziminazole, 


NHPh-0,4,(NO,)< 4 >0-0Hn, 


a red, crystalline compound, whereas the mononitro-2-hydroxybenz- 
iminazole does not react with aniline. This behaviour indicates that the 
second nitro-group has entered in the ortho-position to the first. 

On reduction of the dinitro-compounds the diamino-compounds 
obtained behave as o-diamines, forming azimino-derivatives with 
nitrous acid and the corresponding dianhydro-derivatives when boiled 
with acetic acid. 2: 7-Dimethylbenzdi-iminazole, 

oMe<y>0,H, <2 >ome, 
is shown to be idertical with Nietzki’s (A., 1887, 476, 477) dietheny] 
base obtained by nitration and reduction of diacetyl-m-phenylene- 
diamine. 

When 5 : 6-diamino-2-methylbenziminazole is fused with carbamide 
the dihydro-derivative already mentioned, 7-hydroxy-2-methylbenzdi- 


iminazole, CMe<N>0,0,<" 4 >C-0H, is formed. These changes 


confirm the structure of dinitro-2-hydroxybenziminazole as 


5-Nitro-2-hydroxybenziminazole crystallises in yellowish-white needles, 


ORGANIC CHEMISTRY. i. 103 


m. p. 308°; it is strongly acid, dissolving in alkali hydroxide with an 
intense orange-yellow coloration. It further has weak basic properties. 

5 : 6-Dinitro-2-hydroxybenziminazole separates in centimetre-long, 
lustrous needles, m. p. above 300°; the solution in cold dilute alkali 
hydroxide is intense red, and it forms a deep red, crystalline sodium 
salt. 

5 : 6-Dinitro-2-methylbenziminazole forms yellowish-white needles, 
m. p. 223°. 

Nitro-2-hydroxyanilinobenziminazole crystallises in red platelets, 
m. p. 298°. 

Nitroamino-2-hydroxybenziminazole, prepared by heating the dinitro- 
compound with ammonia at 180—210°, forms bright red, lustrous 
crystals, m. p. above 300°; it is soluble in concentrated hydrochloric 
acid, and also dissolves in dilute sodium hydroxide or ammonia with a 
deep red coloration. 

5 : 6-Diamino-2-hydroxybsnziminazole readily oxidises as free base ; 
the hydrochloride forms a brown, microcrystalline powder ; the diacetyl 
derivative crystallises in lustrous, silky needles, m. p. 293—294°; 


2-hydroxybenzdi-iminazole, N<ao >0,H,<“ 3 >¢c-0n, crystallises 


in yellow platelets, m. p. above 300°. 

5 : 6-Diamino-2-methylbenziminazole crystallises in pale brown needles, 
m. p. above 300°; the diacetyl derivative separates in slightly pink- 
coloured, glistening needles, also m. p. above 300°. 2-Methylbenzdi- 
iminazole forms reddish-brown, stunted needles, m. p. above 300°. 

2: 7-Dimethylbenzdi-iminazole is obtained in lustrous, yellowish- 
white needles, m. p. outside the thermometer range. 

7-Hydroaxy-2-methylbenzdi-iminazole also forms lustrous, yellowish- 
white platelets, m. p. above 300°. 

2-Chloro-5-nitrobenziminazole is a yellow, crystalline powder, m. p. 
222—223°. 

5-Nitro-2-anilinobenziminazole yields tiny, brown crystals, m. p. 278°. 

5-Nitro-2-aminobenziminazole crystallises in a bulky mass of slender, 
yellow needles, m. p. 189—190°; the acety/ derivative is colourless. 

E. F. A. 


Constitution of Compounds from o-Diamines and a _Hydroxy- 
acids. Acetylation of Benziminazoles. Avcustin BistRzycKI 
and GeorG PrzeworskI (Ber., 1912, 45, 3483—3495).—The product 
obtained by the interaction of 3 : 4-tolylenediamine and lactic acid is 
regarded as a tetrahydroquinoxaline by Georgescu, and as a benzimin- 
azole by Hinsberg. The authors now show that the latter view is 
correct and that the reaction is -a general one ; thus o-phenylenediamine 
and mandelic acid (1} mol.) at 130—135° yield 2-a-hydroxybenzyl- 
benziminazole ; o-phenylenediamine and lactic acid (3 mols.) at 
105—110° yield 2-a-hydroxyethylbenziminazole ; 3 : 4-tolylenediamine 
and mandelic acid (1} mol.) at 130—135° yield 2-a-hydroxybenzyl- 
5-methylbenziminazole, and 3: 4-tolylenediamine and lactic acid yield 
5-methy1-2-a-hydroxyethylbenziminazole. These substances are identi- 
cal with Georgescu’s so-called tetrahydroquinoxalones. 

o-Phenylenediamine and glycollic acid at 120° yield 2-hydroxymethyl- 
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benaiminazole, CSH,<N>C-CH,OH, m. p. 171—172°, colourless 


plates, which forms an acetyl derivative, m. p. 99—101°, by boiling with 
acetic anhydride and sodium acetate, and is oxidised by hot dilute a'!kaline 
potassium permanganate to benziminazole-2-carborylic acid, 
0,H,O,N,,2H,0, 

decomp. 169°, long prisms (barium salt, C,,H,,O,N,Ba), from which 
benziminazole is obtained by heating at 169°. The authors find that 
benziminazoles are readily acetylated by heating with acetic avhy- 
dride; thus benziminazole or benziminazole-2-carboxylic acid yields 
l-acetylbenziminazole, m. p. 113—114°, long, prismatic needles, and 
2-methylbenziminazsle yields 1-acetyl-2-methylbenziminazole, m. p. 
85—86°, colourless, microscopic needles or prisms. 

3: 4-Tolylenediamine and glycollic acid yield 5-methyl-2-hydroxy- 
methylbenziminazole, m. p. 203°, plates or needles (acetyl derivative, 
m. p. 129—132°), from which Hinsberg’s 5-methylbenziminazole- 
2-carboxylic acid, m. p. 156° (decomp.), is obtained by oxidation. 

By oxidation with chromic and acetic acids, 2-a-hydroxybenzyl- 


benziminazole yields 2-benzoylbenziminazole, OH, <A N>C-CoPh, 


m. p. 209—210° (decomp.), microscopic needles (phenylhydrazone, 
m. p. 185—186°, yellow plates ; phenylmethylhydrazone, m. p. 225°, 
yellow prisms), and 2-a-hydroxybenzyl-5-methylbenziminazole yields 
2-benzoyi-5-methylbenziminazole, m. p. 140—141°, felted needles. 

Equal molecular quantities of o-phenylenediamine and benzilic acid 
at 150—160°, or o-phenylenediamine (1°5 mol.) and chlorodiphenyl- 
acetic acid under the same conditions, yield a substance, C,)H,,ON,, 
m, p. 221—223°, microscopic plates, which is probably 2-hydrogy- 


diphenylmethylbenziminazole, C,H,< NE>C-OPb,-OH. The 5-methyl 


homologue, m. p. about 255°, is obtained from 3 : 4-tolylenediamine and 
chlorodiphenylacetic acid, whilst diphenylacetic acid and o-phenylene- 


diamine yield 2-benzhydrylbenziminazole, C,H,< NU>C-CHPh,, 
m. p. 218—220°, colourless, prismatic needles. C.S. 


The Constitution of Acetyl-8-anthraquinonylmethylpyrazolone. 

Ricwarp Méuatavu (Ber., 1912, 45, 3596).—The pyrazolone described 
recently (Méhlau, A., 1912, i, 704) is 4-acetyl-1-8-anthraquinonyl- 
3-methylpyrazolone. D. ¥.'T. 


Preparation of Nitrogenous Oondensation Products of the 
Anthraquinone Series. A.rrEep Scnaarscumtv' (D.R.-P. 251480). 
— When o-diaminoanthraquinones are condensed with benzanthrone or 
anthraquinone, w-di- or w-tri-halogenmethyl derivatives, aldehydes, 
carboxylic acids, or their chlorides, they furnish iminazole condensation 
derivatives. 

Compounds from the condensation of 1 : 2-diaminoanthraquinone 
with anthraquinone-2-carboxylic acid and with benzanthronecarboxylic 
acid (a yellow powder obtained from p-tolyl-o-benzoic acid, glycerol, and 
sulphuric acid), and from 2 :3-diaminoanthraquinone with w-dichloro- 
fA-metbylanthraquinone are described. F. M. G. M. 
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Preparation of Anthraquinone Derivatives containing 
Nitrogen. FaRBENFABRIKEN voRM. FriepR. Bayer & Co. (D.R.-P. 
252529).—The action of aldehydes on aryl-o-aminoanthraquinones has 
previously been described (A., 1907, i, 1085) ; when these are replaced 
by ketones the following action occurs : 


af, 
NHPh ; NH- 
AnH, +R:CO-R’ = A<y— | +H,0, 
R:CHR’ 


where A =anthraquinone, and R’ and R ary] or alkyl. 
3-Bromo-2-amino-|-p-toluidinoanthraquinone (10 parts) when boiled 
with acetone (10 parts), zinc chloride (5 parts), and acetic acid 
(100 parts) yields a compound, bluish-red needles with metallic lustre ; 
whilst compounds from the same base with acetophenone, and with 
isatin (blue needles),and from 3: 7-dibromo-2 : 6-diamino-1 : 5-dianil- 
inoanthraquinore with acetone are described in the original. 
These compounds all furnish soluble su/phonic acids, which dye wool in 
blue shades. F. M. G. M. 


[Preparation of Anthracene Derivatives.| FarswerKE voRM. 
Meister, Lucius & Brintine (DR.-P. 251021).—When the dyes 
obtained from di- and tri-anthr- 


co-7% \ imides by the action of aluminium 
CH,<o0- Lx HO chloride are treated (in a paste) 
fy es with sodium hypochlorite at 80° 


SS ” bnew compounds are formed. 
C,,H,0.°N ( \22°>o,n, Dianthraquinonylindanthren, 
C5g6Hg03N, 

(annexed formula), orange-yellow 
needles, which decomposes at high temperatures with partial sublima- 
tion, is thus obtained from the product furnished by aa-dianthrimide ; 
whilst the dye from 1: 5-di-a :a-anthriminoanthraquinone and 
aluminium chloride yields under similar conditions a compound con- 
sisting of a reddish-brown powder. F. M. G. M. 


Indamines. Fritz ULLMANN and JoHANN GNAEDINGER (Ber., 1912, 
45, 3437—3446).—Indamines are readily obtained by passing air 
through a cold dilute aqueous solution of equal molecular quantities 
of a meta-diamine and p-aminophenol hydrochloride after the addition 
of dilute sodium hydroxide (2 mols.) ; thus m-tolylenediamine and 
p-aminophenol yield 2-amino-4'-hydroxy-5-methylindamine, 

NH:C,H,Me(NH,)-N°C,H,°OH, 
decomp. about 165°, green metallic needles containing 3H,O. It is 
readily soluble in aqueous sodium hydroxide, and by reduction with 
alkaline sodium hyposulphite yields 2 : 4-diamino-4'-hydroxy-5-methyl- 
diphenylamine, C,H,Me(NH,),*NH°C,H,°OH, m. p. 215°, colourless 
crystals (sulphate, C,,H,,ON,,H,SO,, m. p. 202°). By the prolonged 
passing of air through its suspension in hot water, the indamine is 


converted into the phenazine, NH, ‘C,H, Me<|>0,H,-OH, m. p. 
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above 360°, red needles with green reflex (hydrochloride, m. p. above 
360°, red needles with green reflex ; diacetyl derivative, m. p. 291°, 
darkening at 282°, yellow crystals). 

m-Phenylenediamine and p-aminophenol yield Nietzki’s so-called 
aminoindophenol, which, however, on account of its solubility in 
sodium hydroxide, is more suitably regarded as the hydroxyindamine, 
NH:C,H,(NH,):N-C,H,-OH. The phenazine obtained by its further 
oxidation has m. p. above 360°, not 268° as given by Nietzki; also 
the diacetyl derivative has m. p. 275°, not 258°. 

3'-Chloro-2-amino-4'-hydroxy-5-methylindamine, 

NH:C,H,Me(NH,):N-C,H,Cl-OH, 

m. p. 185°, metallic violet needles containing H,O, obtained from 
m-tolylenediamine and 2-chloro-p-aminophenol, yields 3’-chloro-2 : 4- 
diamino-4'-hydroxy-5-methyldiphenylamine, m. p. 212°, colourless needles, 
by reduction, and the phenazine, C,,H,,ON,Cl, m. p. above 360° 
(diacetyl derivative, m. p. 274°), by oxidation. 

6-Chloro-m-phenylenediamine and p-aminophenol yield the indamine, 
NH:C,H,Cl(NH,):N°C,H,°OH, decomp. 108°, metallic violet crystals 
containing H,O (the corresponding phenazine and its diacetyl derivative 
have m. p. above 360° and 307° respectively), whilst 6-chloro-m-phenyl- 
enediamine and 2-chloro-p-aminophenol yield the indamine, 

NH-C,H,Cl(NH,):N-C,H,Cl-OH, 

decomp. 128°, metallic violet needles containing H,O. 

By a similar process of oxidation, a-naphthol and p-aminophenol 


yield the dihydrowyindonaphthol, OH-OHyN:0< Ciro) OO 


m. p. 298°, glistening, green leaflets changing to a red powder at 120°. 
This substance, the constitution of which is proved by its formation 
from potassium #-naphthaquinone-4-sulphonate and p-aminophenol 
hydrochloride in cold aqueous solution, condenses with o-phenylene- 
diamine in alcoholic solution to form the hydroxyanilinonaphthazine, 


N 
OH-0,H-NH-C,,H;< 1 >C,H, 
m. p. 291°, orange crystals. C. 8. 


Synthesis of 1:3:'7-Naphthaisotriazines: Derivatives of a 
New Heterocyclic System. Marston T. Bogert and Harry Linn 
Fisoer (J. Amer. Chem. Soc., 1912, 34, 1576—1580).—In another 

paper (this vol., i, 98) the authors have described 
N42 SN 5-aminoquinoline-6-carboxylic acid, its acetyl deriv- 
1 3 : 
| ative, and the lactam of the latter. From these sub- 
S.A \7 stances, compounds have been prepared containing 
4 P the new nucleus (annexed formula), which is designated 
Sie al the 1:3: 7-naphtha‘sotriazine nucleus. 
2 :3-Dihydro-1 : 3 : T-naphthaisotriazine-4-one (4-hydr- 
oxy-1 : 3 : T-naphthaisotriazine), 
=N. CH—=N. 
NH-co? CNHs = Nico ON Hs 
m. p. 298°7° (corr.), obtained in 10% yield by heating 5-amino- 
quinoline-6-carboxylic acid with excess of formamide at 140° in 
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a sealed tube, crystallises in lustrous, pink prisms. The 2-methyl 
derivative, m. p. above 300° (decomp.), prepared by boiling the 
lactam of 5-acetylaminoquinoline-6-carboxylic acid with solution of 
ammonia, forms slender, yellow needles, and, when heated with benz- 
aldehyde and a few drops of acetic anhydride, yields the 2-styryl 
derivative, CHPh:CH:C,,H,ON,, m. p. above 300° (decomp.), as a 
yellow, crystalline powder. The 2: 3-dimethyl derivative, 
Me—N. 
sg co> ONH;, 
m. p. 178° (uncorr.), prepared by the action of methylamine on the 
lactam, crystallises in long, yellow needles. The 2-methyl-3-ethyl, 
2-methyl-3-n-propyl, 3-phenyl-2-methyl, and 3-v-anisyl-2-methyl deriv- 
atives have m. p. 152°5° (uncorr.), 121—122° (uncorr.), 263—263°5° 
(corr.), and 246°9—247-9° (corr.) respectively. The 3-amino-2-methyl 
derivative, m. p. 256°7° (corr.), obtained by the action of hydrazine on 
the lactam, is colourless; the 3-acetylamino-2-methy! derivative has 
m. p. 268:°5—269°5° (corr.), and the 3-benzylideneamino-2-methyl 
derivative, m. p. 222°6° (corr.). The 3-anilino-2-methyl derivative, 
Lanes ™ m. p. 249°5—250°5° (corr.), crystallises in pale 
brown needles. 
1:2:3:4-Tetrahydro-1 : 3: 7-naphthaisotriazine-2 :4-dione (2: 4-di- 
hydroaxy-1 : 3 : 7-naphthaisotriazine), 
CO-NH _, €(OH):N 
wH-co7 CNHs = Ne q(ony ON Hs: 
m. p. above 300°, is obtained as a yellow or browa powder by 


fusing a mixture of 5-aminoquinoline-6-carboxylic acid and carbamide. 
E. G. 


[Preparation of Anthracene Derivatives.| CHxrmiscHE FABRik 
GRIESHEIM-ELEKTRON (D.R.-P. 253088).—It is found that the previously 
described y-azimino-compounds (A., 1912, i, 1035) obtained by 
oxidising theazo-compound formed by coupling 2-aminoanthracene with 
diazotised 2-aminoanthraquinone can be nitrated, and the so-obtained 
nitro- or dinitro-compounds reduced with sodium sulphide or alkaline 
sodium hyposulphite to the corresponding amino- or diamino-compounds, 
The nitrated products are greenish-yellow, and the amino-derivatives, 
brownish-black, powders. F. M. G. M. 


Methyliminothiotriazine. Apriano Ostrocovicn (Chem. Zenir., 
1912, ii, 607 ; from Bull. Soc. Sti. Bucuresti, 1912, 21, 27—-31).—The 
2-imino-6-thiol-4-methyl-1 : 3: 5-triazine, already described (A., 1912, 
i, 320), on oxidation with nitric acid (D 1°4) yields cyanuric acid, and 
with alkaline permanganate gives iminoketomethyltriazine (A., 1904, 
i, 832), the picrate of which melts at 221—221°5°, not 121—121°5° as 
stated previously. Iminothiolmethyltriazine does not give up its 
sulphur to mercuric oxide, but yields a stable mercury salt when 


mercuric chloride is added to its solutions in aqueous sodium hydroxide. 
+. A. & 
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Quadriurates. Wittem E. Ringer and J. I. J. M. Scuuurtzer 
(Zettsch. physiol. Chem., 1912, 82, 209—220. Compare Kohler, A., 
1911, i, 243, 690).—The hypothesis that the so-called quadriurates are 
mixed crystals has been tested experimentally, a series of quadriurates 
of varying composition havirg been examined chemically and crystal- 
lographically. This hypothesis is satisfactory when it is assumed that 
the urates represent solid solutions of uric acid in ordinary mono-metal 
urates, which are formed at high temperatures, but are unstable at 


lower temperatures, and tend to part with the excess of uric acid. 
E. F. A. 


Preparation of Aminobenzoylamino-compounds  FarRBen- 
FABRIKEN VORM. Friepr. Bayer & Co. (D.R.-P. 252376) —When 
sodium diaminobenzoyldiaminostilbenedisulphonate is fused during half 
an hour with p-nitrobenzoyl chloride and the di-p-nitrobenzoy! deriv- 
ative subsequently reduced with iron and acetic acid, it furnishes the 
compound, C,H,[C,H,(SO,Na)-NH-CO-C,H,-NH:°CO’C,H,-NH,].,. 

Other analogous compounds with valuable tinctorial properties can 
be obtained in the benzidine, tolidine, or dianisidine series. 

F. M. G. M. 


Separation of Proteoses by Ultra-filtration. Epcarp Zunz 
(Bull. Acad. roy B-lg., 1912, 656—674. Compare A., 1911, i, 1050). 
—The composition of the filtrate obtained from identical solutions of 
Witte’s peptone, submitted under the same conditions to Bechhold’s 
method of ultra-filtration, varies appreciably from filter to filter, 
although the latter are made as alike as possible. Further, the filtrate 
varies during the course of the same experiment, at one time the ultra- 
filter allowing certain proteoses to pass and at another time retaining 
a portion of them. The four groups of proteoses established by Pick 
cannot be satisfactorily separated by successively employing ultra- 
filters with smaller and smaller pores. The ultra-filtration causes a 
dissociation of each of these groups of proteoses into several fractions. 
In these groups the proteoses, the aliphatic amino-nitrogen of which 
can be detected by van Slyke’s method, pass completely through an 
ultra-filter made by means of a 6% collodion solution. W. G. 


Changes in the Physical Conditions of Colloids. XIV. The 
Aydration of Various Protein Compounds, with Special 
Reference to the Action of Caffeine. Wotrceane Pavuti and Oskar 
Favek (Biochem. Zeitsch., 1912, 47, 270—299).—The general theory 
of Pauli’s as to the high degree of hydration of the protein ion is 
confirmed by a series of measurements of the changes of viscosity of 
well dialysed gelatin solutions on addition of acids and alkalis, in 
both of which cases well-marked maxima are observed. According to 
the theory, salts combine with the protein, and when these are present, 
the number of free proteins ions is diminished. The addition of salts 
diminishes the viscosity, and this effect was quantitatively measured 
in the case of several salts. 

Caffeine has, however, a peculiar action on the ox- and horse-serum 
proteins, in that it increases the viscosity of the acid-protein mixtures 


in: po Cte le. 
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(and according to Pauli the state of hydration in solution). This 
effect has been measured in a large number of cases. The magnitude 
of the effect is also influenced by the nature of the acid employed. A 
similar effect was produced by theophylline, but not by diethylglycin- 
amine caffeine or caffeine ethylenediamine, both of which produce a 
depression of viscosity. Caffeine does not effect the hydration of 
gelatin or fibrin, as it does not cause these substances to take up more 
water. The reason of the peculiar action of caffeine on certain 
proteins may be due to formation of complex double compounds. It 
does not appear to be due to direct salt formation, as determined by 
the effect of addition of caffeine to protein solutions on the electro- 
lytic conductivities, the osmotic pressures, or the hydrogen-ion concen- 
trations as measured by the electrometric method. S. B. 8. 


The Oxidation Relations of Certain Heavy Metals in Com- 
bination with Protein,and Some Physico-chemical Properties of 
the Same, II. Carto Cervetto and Corravo Vakvaro (Arch. expt. 
Path, Pharm., 1912, '70, 369--374).—The coagulation rate of zine 
albuminate and mercury albuminate is greater than that of the simple 
protein, but less than that of the albuminates of manganese and copper. 
Iron albuminate is not altered by boiling. Complete coagulation with 
precipitation of denaturated protein is only obtained with zinc 
albuminate. In weakly acid or neutral solutions, the other metallic 
albuminates give only a cloudy fluid on heating: this is most marked 
with mercury, and least with manganese albuminate. In reference to 
their oxidative powers, as measured by the effect on indigotin and 
similar substances, the albuminates of iron and copper are most 
energetic ; those of mercury, zinc, and manganese follow in the order 
named. The albuminates therefore behave like simple metallic 
salts, W. D. H. 


The Kyrine Fraction obtained on Partial Hydrolysis of 
Proteins. I. Psa@sus A. Levene and F. J. Bircwarp (J. Biol. 
Chem., 1912, 13, 277—289).—Siegfried’s hypothesis regarding kyrine 
is that it is a fragment of the protein molecule which resembles 
natural protamines. The kyrine fraction obtained in the present 
research by Siegfried’s method of partial hydrolysis of gelatin yielded 
on hydrolysis arginine, lysine, glutamic acid, glycine, and proline 
in peptide linking. Probably two peptides were present, one con- 
taining lysine and three monoamino-acids, and the other, arginine 
and one monoamino-acid. Further investigations are being 
prosecuted. W. D. &. 


The Isoelectric Point of Casein. Leonor Micwagvis and H. 
PecustEIn (Biochem. Zeitsch., 1912, 47, 260—268).—The isoelectric 
point was determined by ascertaining the optimal mixture for precipi- 
tation of sodium acetate and acetic acid solutions, and also by the 
method of electrocataphoresis. In the former case the salt concen- 
trations in the various series of experiments were kept constant, and 
in the latter case, the salt content was kept very low. By these 
methods the isoelectric point was found to be 2°5 x 10~-° and 2°4 x 10-°. 
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respectively. In the presence of salts a certain asymmetry of behaviour 
was observed, in tLat after twenty-four hours excess of acid above the 
isoelectric point allowed greater precipitation than deficit of acid. 


8. B. 8. 


Blood Pigment. Lion Marcutzwski (Zeitsch. physiol. Chem., 
1912, 82, 413—414. Compare Grabowski and Marchlewski, A., 1912, 
i, 1015).—The conclusion that hemopyrrole whether derived from 
blood pigment or chlorophyll contains 3-methyl-4-ethylpyrrole is con- 
firmed by Piloty and Stock (A., 1912, i, 923), who obtain the same 
substance from hemin. The synthesis of chlorophyll in plants begins 
probably with that of 3-methy]-4-ethy]pyrrole. KE. F. A. 


Nomenclature of Derivatives of the Blood Pigment. Kari 
BorKer (Zeitsch. physiol. Chem., 1912, 82, 346).—Instead of Abder- 
halden’s (A., 1912, i, 521) nomenclature of hematin for hemo- 
chromogen and oxybematin for hematin, it is suggested to use the 
terms reduced hematin and oxyhzmatin. E. F. A. 


Methylation of Hemin. IV. Wit.iam Koster (Zeitsch. physiol. 
Chem., 1912, 82, 113—159).—In the preparation of bhemin by 
Morner’s method using methyl] alcohol, a crude product is obtained in 
satisfactory amount containing very little protein, which usually 
consists mostly of methylhemin mixed with a little dimethylhemin. 
There is evidence that there are two methylhemins, one or the other 
being formed from ox-blood according to the conditions. One isomeride 
is insoluble in 5% sodium carbonate ; the other is soluble in sodium 
carbonate,.and also in 0°7% potassium carbonate. The dissolved dye 
contains chlorine. 

The first isomeride loses chlorine without dissolving, and forms a 
methylhzmatin ; a similar compound is formed by the action of methyl- 
alcoholic sodium hydroxide. 

The dehydrochloride products prepared from the methylhemins are 
of different composition, the one being normal, the other having 
taken up a molecule of water. 

Methylhematin and hematin when dissolved in methyl alcohol 
containing sulphuric acid and the boiling solution precipitated by 
hydrochloric acid yield dimethylated products which do not contain 
the calculated proportion of chlorine for bemin derivatives and are 
soluble in acidified methyl alcohol. Dehydrochloromethylhemin under 
similar treatment does not show a complete addition of hydrogen 
chloride. 

Dehydrochlorohemin is converted into dimethylhemin. Dimethy]l- 
hemin forms a dimethylated dehydrochloro-product. 

Methylhemin is hydrolysed by more than three molecules of 1% 
sodium hydroxide in the cold; dimethylhemin requires warming to 
effect hydrolysis. Dimethylbzwmin is readily converted into dimethyl- 


hematin by the action of methyl alcoholic sodium hydroxide. 
E. F. A. 
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Preparation of Hematoporphyrin from Carbon Monoxide 
Blood. VinzENzZ ARNOLD (Zeitsch. physiol. Chem., 1912, 82, 273—275). 
—Pure hematoporphyrin, particularly suited for spectroscopic work 
and free from brown-coloured impurities, is obtained by completely 
replacing the oxygen in blood by carbon monoxide before acting on it 
with sulphuric acid. E. F. A. 


Formation of Porphyrin. Hans Fiscner and Frireprico Meyer- 
Betz (Zeitsch. physiol. Chem., 1912, 82, 96—108).—The exact condi- 
tions for the preparation of mesoporphyrin are described. On oxidation 
with lead peroxide in acid solution, methylethylmaleinimide, 

CO-CEt 


and hematic acid, N end 3 -CH,-CO,H’ 2° obtained. On re- 
2° VEE UU, 


duction by means of hydrogen iodide in acetic acid and phosphonium 
iodide, the same products were obtained as are given by hemin, includ- 
ing hemopyrrole and phonopyrrolecarboxylic acid. Mesoporphyrin is 
considered to be a simple reduction product of hemin minus its iron. 
Possibly the porphyrin spectrum is due to the elimination of the 
complex iron grouping from hemin; in fact, the complex iron salt of 
porphyrin shows the hemin spectrum. It is probable that two 
alcoholic hydroxyl groups are reduced in the formation of meso- 
porphyrin. 

Pure mesoporphyrin has no poisonous photobiological action, whereas 
hzematoporphyrin when injected subcutaneously into mice which are 
exposed to light causes death. E. F. A. 


[Guanylic Acid.] Ivar Bane (Biochem. Zeitsch., 1912, 46, 
500—501).—The author believes that the guanylic acid recently 
isolated in the form of a crystalline brucine salt by Levene and Jacobs 


(A., 1912, i, 926) is not guanylic acid itself, but a scission product. 
8. B.S. 


The Pentose of Guanylic Acid. Ka. O. ar Kierckxrr (Biochem. 
Zeitsch., 1912, 4'7, 331—342).—The author gives a general view of the 
literature concerning the sugar derived from the pancreatic nucleic 
acid, guanylic acid, and allied substances, He prepared the osazone 
from guanylic acid, and obtained rotations of —0°59 to —0°64° for 
0'2 gram in 10 c.c. for various preparations recrystallised from 
alcohol. For J-arabinose preparations obtained in the same way he 
obtained numbers from + 0°62 to 0°69°, and for /-xylose preparations 
— 0°67 and 0°70°. The sugar from which the guanylic acid pent- 
osazone was prepared was levorotatory, and as xyloses yield osazones 
which rotate in the opposite direction to the sugars themselves, the 
conclusion is drawn that the guanylic acid pentose is not /-xylose, but 
probably belongs to the d-arabinose group. The conclusion is also 
supported by the general character of the osazones as regards 
behaviour on crystallisation and appearance. Nevertheless, the author 
states that the optical properties of the phenylpentosazones do not 
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form a satisfactory criterion for distinguishing between the various 
sugars. 8. B.S. 


The Optimal Hydrogen-ion Concentration for the Liquefac- 
tion of Gelatin by Trypsin. Sven Patirzscn and L. E. WatBum 
(Biochem. Zeitsch., 1912, 47, 1—35).—Fermi’s method was employed, 
but was modified in two particulars, in that, firstly, boracic acid was 
added to the gelatin to avoid change of hydrogen-ion concentration 
during the digestion, and, secondly, the digestion mixture was 
neutralised after completion of the action of trypsin, so that the 
actual cooling process took place at the same hydrogen-ion concen- 
tration, for it was found that solutions of undigested gelatin 
solidified more slowly in alkaline than in neutral solutions in the 
absence of boric acid, although there was not much difference when 
this acid was present. By means of this method it was found that the 
optimal conditions for liquefaction were at the following hydrogen-ion 
concentrations: at 30°, 10-°°; at 37°, 10-°7; at 45°, 10-®"; at 95°, 
10-*°; that is to say, the higher the temperature, the nearer to 
the neutral point is the hydrogen-ion concentration for tryptic 
activity when measured by the Fermi process. 8. B.S. 


The Mechanism of Pepsin Digestion. JoHanne CHRISTIANSEN 
(Biochem. Zeitsch., 1912, 4'7, 226—249).—The viscometric method was 
adopted, and in the. preliminary experiments on the action of acid on 
genuine proteins (dialysed serum proteins, etc.), it was found that the 
addition of acid increased the viscosity of the solutions up to a certain 
maximum point, after which further additions caused a diminution. 
The Giinzburg reaction for hydrochioric acid becomes positive at the 
point of maximal viscosity, thus bearing out Pauli’s theory that at 
this point the solution contains essentially chlorine ions and heavily 
hydrated protein ions. The viscosity is diminished by filtration 
through paper, more especially when only just sufficient acid is present 
to produce the maximum ieadings. With larger excess of acid, the 
effect: of filtration becomes less marked. Similar results were obtained 
on filtration of mixtures of protein aud alkali, and the results indicate 
that the protein ion is adsorbed by the paper. In investigating the 
action of pepsin, viscosity changes of mixtures having the same initial 
viscosity but different amounts of acid (that is, amounts of acid less 
and more than necessary to produce a mixture with the maximum 
viscosity) were chosen. It was found that such corresponding mixtures, 
under the influence of pepsin, changed their viscosities at the same 
rate, which fact seems to indicate that in the neighbourhood of 
maximal viscosity the rate of pepsin action is independent of the 
hydrogen-ion concentration. This result is not in accordance with 
results obtained with coagulated egg-white, which requires a certain 
excess of acid for maximal digestion rate. The difference is ascribed 
to the change in the character of the protein. Preliminary experi- 
ments carried out with dialysed sheep serum-albumin, in which the 
rate of formation of acid albumin was ascertained (this is only formed 
in this case when pepsin is present as well as acid), also indicated that 
the maximum rate of formation of this product takes place at the 
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point of maximum viscosity (that is, when there are the maximum 
number of protein ions present). 8. B.S, 


The Enzymes of the Pancreas. I. The Generation of 
Trypsin from Trypsinogen by Enterokinase. JoHn MELLANBy 
and V. J. Wooutey (J. Physiol., 1912, 45, 370—388).—The time 
occupied in activating trypsinogen by enterokinase is a function of 
the amount of the latter enzyme added. As the action proceeds, 
trypsin is produced at a constantly increasing rate. The reaction is 
accelerated by rise of temperature ; it occurs best in a neutral medium, 
is delayed by alkali, and stopped by acid. There is no evidence that 
trypsin can activate trypsinogen, or that trypsin acts as a co-enzyme 
to enterokinase. Proteins apparently delay activation, because the 
trypsin first formed is adsorbed by the protein ; the delay varies in 
different proteins. The following theory is advanced: Enterokinase 
is a proteolytic enzyme acting best in a neutral medium; trypsinogen 
contains a protein moiety with which trypsin is combined, and in this 
combination the proteolytic properties of trypsin are masked. The 
generation of trypsin from trypsinogen by enterokinase depends on the 
adsorption of the enterokinase by the protein moiety of the tryp- 
sinogen ; digestion of the protein moiety follows, and trypsin is thus 
liberated. W. D. H. 


Action of Hydrogen Chloride on Invertase. II. THEopoR 
Panzer (Zeitsch. physiol. Chem., 1912, 82, 377—390. Compare fol- 
lowing abstract).— Purified invertase takes up considerable quantities 
of hydrogen chloride, losing its specific activity. The greater part of 
the hydrogen chloride is removed on keeping in a vacuum, but the 
hydrolytic activity is not regained. 

The invertase preparation contained 5°57% of nitrogen, 2°3% being 
amide nitrogen and 3°17% titratable in presence of formaldehyde. 
The ash amounted to 22°2%; the acidity was five to six times as large 
as in the case of purified diastase. 

The destruction of the enzymic activity is not due to the formation 
of salts with the basic or other atomic groups of the enzyme, but the 
action of the acid reduces the amount of nitrogen which can be 
titrated in presence of formaldehyde, pointing to the formation of 
condensation products between the carboxyl and amino-groups. 

The active component of invertase accordingly possesses a different 
constitution from that of diastase. E. F, A. 


Action of Hydrogen Chloride on Diastase. I. THropor 
PanzeER (Zettsch. physiol. Chem., 1912, 82, 276—325).—When dry 
hydrogen chloride is passed over purified diastase the enzyme takes up 
a good deal of the gas, forming with it a loose chemical compound ; 
the enzyme loses its specific activity. On exposure in a vacuum the 
hydrogen chloride is removed and the activity of the enzyme restored. 
It is shown that the hydrogen chloride is not fixed to the amide or 
secondary nitrogen atoms of the enzyme complex, and that only part 
is attached to the basic groups. The action of the acid does not cause 
any particular hydrolysis of the enzyme molecule. The specific 
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enzyme action of diastase is due to the atomic groups which can fix 
hydrogen chloride. E. F. A. 


Malt Diastase, and the Action of Potassium Phosphates 
on It. Rurearer C:son Heyu (J. pr. Chem., 1912, [ii], 86, 433—457). 
—The author has studied the diastatic hydrolysis of starch under 
various conditions by determining the amount of maltose produced, 
according to Bertrand’s method (A., 1907, ii, 136). 

In the first part of its course, the diastatic actions follow the 
logarithmic curve, and in such a manner as if only a part of the starch 
were capable of hydrolysis. 

The magnitude of this part depends on the concentration of the 
starch and of the enzyme, and also on the presence of electrolytes and 
proteins. In the last part of its course, the reaction proceeds with 
extreme slowness. 

Potassium dihydrogen phosphate exercises an activating influence 
on the enzyme, and the same is true with respect to the action of 
dipotassium hydrogen phosphate on old solutions of the enzyme; in 
freshly prepared solutions the latter salt exerts a retarding influence. 

The activating action of the phosphates is considerably influenced 
by the presence of proteins in the enzyme solutions. F. B. 


Reaction between Enzymes and Other Substances. Sven G. 
Henin (Zeittsch. physiol. Chem., 1912, 82, 175—178).—Introductory to 
following paper. W. D«. 4H. 


The Action of Certain Colloids on the Inhibition of Enzyme- 
actions. G. JaHnson-BLonm (Zeitsch. physiol. Chem., 1912, 82, 
178—208).—Saponin completely hinders the inhibitory effect of 
charcoal on rennet, and partly that of normal serum. The saponin 
appears to liberate the enzyme which is adsorbed by the charcoal, and 
the reaction is a rapid one. It is accelerated by elevation of tempera- 
ture, and by increase in the amount of saponin. Saponin increases 
the inhibitory effect of immune serum on rennet. Saponin partly 
activates a solution of rennet-zymogen. It acts similarly on 
trypsin adsorbed by charcoal, but has no effect on the antitryptic 
action of serum-albumin. Cholesterol acts like saponin on char- 
coal and rennet, but increases the inhibitory effect of normal serum. 
It has no influence on the antitryptic action of charcoal and serum- 
albumin. Egg-white if treated with hydrochloric acid and neutralised, 
partly inhibits the anti-rennetic power of normal serum. W. D. H. 


The Coagulation of Milk by Rennet. Joun MELLANBY 
(J. Physiol., 1912, 45, 345—362).—The clotting of milk by pancreatic 
rennet follows the same general Jaws as that by gastric rennet, but the 
two enzymes are distinct, because they differ in the effect of alkali on 
them ; their anti-enzymes in serum are specific, and pancreatic rennet 
requires a greater.amount of calcium than gastric rennet does. In the 
case of both enzymes, calcium salts may be replaced by salts of barium, 
strontium, or magnesium. There is no indication from electrical 
conductivity determinations that calcium enters into chemical com- 
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bination during the curdling process. The hypothesis is advanced 
that all proteolytic enzymes curdle milk, provided suitable conditions 
are provided ; those, like pepsin, which act best in an acid medium 
requiring less calcium than those which, like trypsin, act in a alkaline 
medium. The coagulation of milk is due to the adsorption of the 
enzyme by the caseinogen, and the enzyme-caseinogen complex is 
precipitated by the bivalent calcium ions of the milk ; the quantity of 
ionised calcium salt required to effect precipitation is intimately 
related to the quantity of enzyme adsorbed. A method based on this 


hypothesis is described for the detection and estimation of proteolytic 
enzymes. W. D. H. 


The Biochemical Réle of Peroxydases in the Transforma- 
tion of Orcinol into Orcein. JuLtes WoLrr (Compt. rend., 1912, 
155, 1031—1032. Compare A., 1912, i, 928).—The action of ammonia 
and atmospheric oxygen on orcinol in dilute solutions is a very slow 
oxidation, this being the first condition for the formation of orcein. 
The introduction of a peroxydase influences far more the formation 


of the colouring matter than the amount of oxygen absorbed. 
W. G. 


The Nomenclature of the Polyphenoloxydases. Fr. BaTe..i 
and (Mlle.) Lina Stern (Biochem. Zeitsch., 1912, 46, 395—396).—The 
authors recommend the term polyphenoloxydase to indicate an enzyme 
which accelerates the oxidation of polyphenols and the corresponding 
amino-derivatives. Such ferments are to be distinguished from those 
of the character of tyrosinase, which acts similarly on monophenols, 
and which are designated simply phenoloxyduses. The expression 
phenolase is to be avoided in this sense, as it indicates a ferment which 
accelerates the hydrolysis of an aromatic ester. S. B.S. 


Preparation of Organic Arsenic Compounds. HeErnricu Bart 
(D.R.-P. 250264. Compare La Costa and Michaelis, A., 1880, 
396; Schraube and Schmitt, A., 1894, i, 237).—The following 
organic arsenic compounds have been obtained by treating diazotised 
solutions of the following bases with sodium arsenite and subsequently 
heating in the presence of sodium hydroxide until the evolution of 
nitrogen ceases. p-Bromophenylarsinic acid (colourless needles) from 
p-bromoaniline ; 0-benzoarsinic acid (colourless needles) from o-amino- 
benzoic acid; p-acetylaminophenylarsinie acid from monoacetyl-p- 
phenylenediamine ; p-tolylarsinic acid (Abstr., 1880, 396) from 
p-toluidine: and compounds from potassium isodiazobenzene and 
o-nitrotsodiazobenzene ; from 4-nitro-2-aminophenol; from p-nitro- 
aniline (which is best decomposed in tartaric or oxalic acid solutions), 
and from the same base decomposed in the presencé of sodium p-nitro- 
phenylarsenite ; whilst p-aminophenylarsinic acid furnishes benzene- 
p-diarsinic acid. 

The sodium salts of these compounds are colourless or grey needles, 
and the original contains numerous formule illustrating possible 
phases in their formation. F, M. G. M. 

a2 
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Preparation of Derivatives of 3 :3'-Diamino-4 : 4’-dihydroxy- 
arsenobenzene. FarBWERKE vorM. Meister, Lucius & Brinine 
(D.R.-P. 250745).—When 3 : 3’-diamino-4 : 4’-hydroxyarsenobenzene is 
treated with halogenated acetic acid (or its homologues) in aqueous 
alkaline solution it yields neutral, soluble compounds of therapeutic 
value, 

The compound, NH,°C eH,(OH): As: As’C,H,(OH)-NH°CH,°CO,H, is 
obtained when 3: 3'-diamino-4 : + '.dihydroxyarsenobenzene (100 parts), 
dissolved in a mixture of methyl alcohol (300 parts), and water (300 
parts) containing sodium hydroxide (4 mols.), is treated with chloroacetic 
acid (50 parts) and potassium iodide (36 parts) and heated at 60—65° 
during two to three hours in an indifferent gas with exclusion of air ; 
the product is isolated by the limited addition of acid. The brownish- 
yellow sodium salt is precipitable with alcohol; the potassium and 
ammonium salts forms similar powders. 

The compound, NH,°C,H,(OH):As:AsC,H,(OH)*-NH-CHMe:-CO,H, 
a yellow powder, is prepared in a similar manner with a-bromo- 
propionic acid, and furnishes alkali salts, whilst diaminodthydroxy- 
arsenobenzenediacetic acid, As,[C,H,(OH)-NH-CH,°CO,H],, is obtained 
with bromoacetic acid. F. M. G. M. 


Preparation of Unsymmetrical Aromatic Arseno-com- 
pounds. FarsBwerRKE vorm. Meister, Lucius & Brinine (D.R.-P. 
251104).—When an equimolecular mixture of two arylarsinic acids 
(or oxides) is reduced it yields an unsymmetrical aromatic arseno- 
compound. 

3: Sai bh: hydrochloride (annexed formula), 

in a yellow, microcrystalline powder, 

\-as! aad jou” is obtained as follows: p-Amino- 

HCI,NH, O OH phenylarsinic acid (21°7 parts) or 

its equivalent of p-aminophenyl- 

arsenious oxide (A., Pet i, 347) and 23°3 parts of 3-amino-4-hydroxy- 

phenyl-l-arsinic acid (A., 1910, i, 803) in methyl alcohol (100 parts) 

and concentrated hydrochloric acid (39 parts) is slowly stirred into a 

mixture of stannous chloride (100 parts) dissolved in alcohol (300 parts) 

to which has been added 500 parts of alcohol saturated with hydrogen 

chloride and 17 parts of hydriodic acid (D 1°7), the temperature mean- 

while being maintained at —5° to ~—10°; the product is slowly 

precipitated in crystalline form. The sulphate forms a flocculent, 
yellow insoluble precipitate. 

Phenylglycylarsenious chloride, AsCl,*C,H,;-NH*CH,°CO,H,HCI, a 
crystalline paste which can be washed with acetic acid and ether, is 
prepared by reducing a concentrated hydrochloric acid solution of 
phenylglycylarsinic acid (to which a trace of hydriodic acid has been 
added) with sulphurous acid at -— 10°; it is decomposed readily by 
alkalis to the corresponding hydroxide. 

a ese ae (annexed formula) is ob- 

iN tained as a viscous, yellow 
A+ As: As’ we, paste when molecular propor- 


CO,H-CH, ul} | \/* tions of the foregoing chloride 
and 3-amino-4-hydroxyphenyl- 
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arsenious oxide (A., 1911, i, 1055) in methyl-alcoholic solution are 
reduced with sodium hyposulphite at the ordinary temperature. 

3': 5'-Dichloro-3-amino-4 : 4’-dihydroxyarsenobenzene, a yellow powder, 
is prepared from 3-amino-4-hydroxyarsenious oxide and 3 : 5-dichloro-4- 
hydroxyphenylarsenious oxide, AsO*C,H,Cl,°OH, which latter compound 
is obtained by the reduction of dichloro-p-hydroxyphenylarsinic acid 
(loc. cit.) ; 3-amino-4-hydroxyarsenobenzene, C,H .* As.*C,H,(NH,)°OH, a 
fawn-yellow powder, is prepared from phenylarsenious oxide and 
3-amino-4-hydroxyphenylarsenious oxide. F. M. G. M. 


Preparation of Products Reduced Beyond the Arseno-stage 
from Substituted Aromatic Arsinic Acids. FARBWERKE voRM. 
Meister, Lucius & Brinine (D.R.-P. 251571).—It is found that when 
powerful reducing agents (such as tin, zinc, or iron) in concentrated 
acid solution act on arylarsinic acids that they can be reduced beyond 
the arseno-condition (compare Palmer and Dehn, A., 1902, i, 86). 

The following compounds are described : 

(1) From p-hydroxyphenylarsinic acid as a colourless precipitate, 
soluble in alkalis, and isolated by means of carbon dioxide ; it darkens 
at 75° and decomposes violently at 155°. 

(2) From p-aminophenylarsinic acid, a colourless oil, b. p. 132°/ 
10 mm., which exposed to air is rapidly converted into diaminoarseno- 
benzene. 

(3) From phenylglycylarsinic acid, a colourless precipitate which 
rapidly darkens, and is isolated in the form of its zinc salt. 

(4) From 3-nitro-4-hydroxyphenylarsinic acid (A., 1910, i, 803), 
isolated as its zinc salt; the free arsine is a colourless powder 
darkening at 100° and decomposing violently at 135°. 

F. M. G. M. 


Formation of Organo-metallic Compounds during Electro- 
lytic Reductions. Jutius Tare. (Ber., 1912, 45, 3321).—Polemical 
against Law (T., 1912, 101, 1016, 1544). A claim for priority. Law’s 
statement that the formation of organo-metallic compounds at mercury 
cathodes has never been observed is incorrect (compare A., 1906, 
i, 941; 1911, i, 764). S. 3. 

Chemico-therapeutical Researches on Mercury Compounds. 
Mercuridi - » - aminophenol. Ernest Fourneau and A. VILA 
(J. Pharm. Chim., 1912, [vii], 6, 433—441).—p-Nitrophenylmercuric 
acetate, C,H,O,NHg, obtained by the action of mercuric acetate on 
sodium p-nitrophenol dissolved in boiling water, crystallises in 
flattened, colourless needles, and on treatment with carbon dioxide 
furnishes the corresponding oxide (compare A., 1911, i, 1056). The 
latter by a complex series of reactions, which are discussed in detail 
in the original, gives with sodium sulphide, sodiwm di-p-nitromercuridi- 
phenol, C,,H,,O,N,HgNa,, crystallising in garnet-red needles, from 
which the corresponding mercuridi-p-nitrophenol is liberated by the 
action of acids. This on reduction in alkaline solution by sodium 
hyposulphite yields di-p-aminomercuridiphenol, Hg{[C,H,(OH)NH,],, 
crystallising in heavy needles, insoiuble in water, but readily soluble 
in alcohol ; the hydrochloride forms brilliant needles soluble in water. 
The free base oxidises rapidly in alkaline solution on exposure to air, 


arn 
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This substance is toxic, producing the ordinary symptoms of mercurial 
poisoning, due no doubt to the liberation of simple mercury derivatives 
by oxidation in the organism. The acetyl derivative crystallises in 
slender needles, is soluble in alkalis, forming stable solutions, and 
is much less toxic than the parent base. x. A. 

Preparation of Nuclear-substituted Mercury Derivatives 
of Polysubstituted Phenols. FARBENFABRIKEN VORM. FRIEDR. 
Bayer & Co. (D.R.-P. 250746. Compare A., 1911, i, 1056; 1912, i, 
754).—Organic mercury compounds have previously been prepared 
(compare Dimroth, A., 1902, i, 656, and Joc. cit.), and the following 
more complex derivatives are now described. 

The crystalline compound, OH:*C,H,Me,*Hg:OAc, is obtained when 
12 parts of p-xylenol (A., 1878, ii, 410) dissolved in methyl alcohol are 
treated with mercuric acetate (30 parts) in water (100 parts) and 
gently warmed until the addition of an alkaline hydroxide ceases to 
precipitate mercuric oxide. 

Similar compounds from creosol, pyrogallol 1 :3-diethyl ether 
(A., 1878, ii, 869), and from bromo-p-xylenol (A., 1878, ii, 410) are 
described in the original. F. M. G. M. 

Preparation of Derivatives of Aminobenzoic Acid and its 
Salts Containing Mercury in the Ring. VEREINIGTE CHEMISCHE 
WERKE AKTIENGESELLSCHAFT (D.R.-P. 249725).—When the mercury 
salts of o-, m- or p-nitrobenzoic acid are heated during some hours at 
about 225°, the mercury becomes attached to a ring carbon atom ; 
these nitro-compounds can then be reduced to the corresponding 
amines. 

pp-Diamino-oo'-mercuridibenzoic acid (annexed formula), a colour- 

less (to yellow) crystalline powder, is ob- 

CO,H CO,H tained by reducing the nitro-compound 

i i with ferrous sulphate in alkaline solution ; 

8 me the crystalline hydrochloride can be isolated 

by means of alcohol. The barium, calcium, 

silver, and lead salts are precipitable; the 

nickel salt gives a greenish-blue, and the iron salt a brown, solution ; 

the green solution of the copper salt becomes brown when boiled, a 

characteristic which distinguishes it from the solution of the copper 
salt of the nitro-compound, which is blue and unaffected by boiling. 

The ortho- and meta-compounds have similar reactions, and are 
obtained by the same method ; or the mercury salt can be replaced by 


other salts of aminobenzoic acids, which are then heated with a salt of 
mercury. F. M. G. M. 


Preparation of Dinitrodiphenylmercuridicarboxylic Acids. 
VEREINIGTE CHEMISCHE WERKE AKTIEN GESELLSCHAFT (D.R.-P. 251332. 
Compare preceding abstract)—A further 


CO,.H CO,H account of the preparation of pp-dinitro- 


J oe ed oo’-mercuridibenzoic acid, in which a catalyst, 
y, “~~ such as stannous chloride or ferrous 
NO, NO, hydroxide, is employed to assist the con- 


densation ; together with the preparation and 
properties of the.sodiwm, silver, barium, nickel, and cobalt salts. 
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mm’-Dinitro-oo’-mercuridibenzoic acid and its sodium, silver, 
barium, nickel, and iron salts are also described ; the salts of these 


compounds are extremely poisonous, and possess a powerful therapeutic 
action. F. M. G, M. 


Preparation of Esters of Aromatic Carboxylic Acids con- 
taining Mercury and their Products of Hydrolysis. WALTER 
ScHOELLER and WattTHeR ScurautH (D.R.-P. 248291. Compare A., 
1912, i, 754).—When glycyl salicylate (182 parts) and mercuric 
acetate (318 parts) are boiled together during several hours in methyl- 
alcoholic solution, a crystalline ester, m. p. 165—170° and containing 
455% Hg, is obtained, which, on hydrolysis, furnishes a compound 
identical with “hydrargyrum salicylicum.” Methyl anthranilate 
(165 parts) under similar conditions furnishes a product, m. p. 191°, 
containing 47°28% Hg, and on hydrolysis an inner anhydride containing 
57°3% mercury; whilst isobutyl p-aminobenzoate yields a compound, 
m. p. 208° (decomp.), with mercury content 44°24%, and an anhydride 
containing 59°51% Hg. 

The phenyl glycyl ester has m. p. 128—131°, contains 45°9% Hg, and 
the corresponding anhydride has 57:3% Hg. F. M. G. M. 


Physiological Chemistry 


The Regulation of Neutrality by the Respiratory Centre, 
and its Stimulability in Maintaining the Carbon Dioxide 
Tension of the Blood. Karu A. Hasse.eatcn (Biochem. Zeitsch., 
1912, 46, 403—439).—The conception underlying these investigations 
is the following: The magnitude of the lung ventilation is regulated 
by the magnitude of the stimulus and the stimulability of the breath- 
ing centre. The stimulus is the excess of the hydrogen-ion concentra- 
tion above normal of the blood. A given magnitude of stimulus will 
cause a greater ventilation of the lungs the greater the stimulability of 
the centre, and vice versa. The C, of the blood will alter therefore in 
the inverse ratio to the stimulability of the centre. This theory was 
tested in the following way: Considerable changes in the Cy of the 
urine were brought about on normal individuals by changes in the 
diet. ‘The magnitude of the changes thus caused were greater than 
deviations from the normal found in pathological urine. The effect of 
such a change was to cause a change in the tension of the alveolar 
carbon dioxide in an opposite direction. It was experimentally shown, 
furthermore, that the changes in diet did not affect the stimulability of 
the centre. This fact was ascertained by measuring the effect on the 
respiration of breathing increased quantities of carbon dioxide. It 
was further found that the Cy of the blood (measured under a constant 
carbon dioxide tension) altered under varying conditions of diet, in the 
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same direction as the C;, of the urine. The alveolar carbon dioxide 
tension appears to alter in such a way that the actual C, of arterial 
blood (measured under the same carbon dioxide tension as exists in 
the arteries) remains a constant under the varying conditions. The 
theory is supported by experiments in which the stimulability of the 
centre was artifically diminished (as, for example, by morphine) or 
increased, S. B. 8. 


Absence of Apnoa After Forced Breathing. Watrer M. 
Bootupy (J. Physiol., 1912, 45, 328—337).—In some persons, forced 
breathing is not followed by apnea; the loss of carbon dioxide 
consequent on forced breathing is made up within a few minutes, but 
not so rapidly as when apnea occurs. This exceptional condition is 
probably due to a compensating diminution of the circulation through 
the respiratory centre, in consequence of which the gas tensions in the 
centre are still capable of exciting it. W. D. Hf. 


The Differences in Composition between Arterial and 
Venous Blood. Hueco Wiener (Zeiisch. physiol. Chem., 1912, 
82, 243—265).—The total protein in the blood of the renal vein is 
less than in that of the carotid artery and femoral vein (dog). 
Venous blood is relatively rich in globulin, but this is not so marked 


in the blood of the renal vein. In nephritis, the reverse obtains. 
W. D. H. 


Distribution of Sodium and Potassium in the Animal 
Organism. P. J. Gérarp (Chem. Zentr., 1912, ii, 846—847 ; from 
Bull. Sci. pharm., 1912, 19, 265—283).—In three successive vene- 
sections, the ratio K : Na in rabbit’s blood varied between 0°68 and 
0°61. The sodium in contrast to the potassium remained constant, 
deficiences of the former being replaced by sodium withdrawn from 
the tissues. The ratio was also determined in various marine and 
land animals, and in various secretions. The author, when working 
with mice and frogs, was unable to confirm the antagonistic action of 
sodium salts on the toxic action of potassium salts, as demonstrated 
by Loeb in the case of Fundulus. ‘The toxic action of potassium 
depends to a large extent on the concentration of the solution 


employed. 8. B.S. 


The Influence of Nitrogenous Metabolism Products which 
Occur Naturally in Blood and Urine on the Blood Pressure. 
KE. Louis Backman (Chem. Zentr., 1912, ii, 624; from Zentr. Physiol., 
1912, 26, 166—169).—Urea in from 2—10% solutions in saline 
caused a rise of blood-pressure (maximum 26 mm. mercury) when 
injected into rabbits. Ammonium carbamate in 0°5% solution caused 
a lasting rise, whereas in 0°1% solution it exerted no action. 
Ammonium carbonate in 0°6% solution caused a lowering of blood- 
pressure (maximum 38 mm.), but in 0°1% solution a lasting rise. 
Six % ammonium hippurate caused a transient rise (9 mm.), followed 
by a lowering. Three % solutions caused a slight rise. Creatine, 
hypoxanthine, and sodium urate caused lasting rises. Allantoin in 
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2% solution caused a lasting rise (maximum 5 mm.), and in 1% also a 
rise after a considerable latent period. Urea also exerts an influence 
on the heart beats. A mixture of 2% urea, 0°05% ammonium carb- 
amate, 1% sodium hippurate, 1% creatine, 0°2% hypoxanthine, 
001% xanthine, 0°03% sodium urate causes a large (maximum 46 mm.) 
and long lasting rise, but has small influence on the frequency of the 
heart beat. The investigations indicate that nitrogenous metabolism 
products exert an autoregulatory function in the organism, and their 
action explains certain pathological conditions in gout and nephritis, 
S. B.S. 


The Part Played by the Suprarenals in the Normal 
Vascular Reactions of the Body. G. von Anrep (J. Physiol., 
1912, 45, 307—317).—Stimulation of the splanchnic nerves causes a 
rise of blood-pressure, which occurs in two phases. The second phase 
is accompanied by constriction of peripheral blood-vessels (even after 
denervation) and by increased cardiac activity (also after denervation). 
This second rise is due to discharge of adrenaline into the circulation, 
and is absent after extirpation of the two suprarenal glands. 

W. Dz. H. 


Local Vascular Reactions and their Interpretation. G. von 
Anrep (J. Physiol., 1912, 45, 318—-327).—The contraction of blood- 
vessels, described by Bayliss as a local reaction of the vessel wall to 
increased internal pressure, is due to the action of adrenaline, the 
secretion of which is increased under the conditions of his experiments. 
The dilatation of blood-vessels, ascribed by Bayliss to lowering of 
internal pressure, is due to the direct action on the vessel walls of 
asphyxial products. W. Dz. H. 


Glycolysis. III. The Influence of Glycine and Boric Acid 
Anions on the Oxidative Destruction of Dextrose in the 
Presence of Phosphates. Wa Tuer Lés and 8. Gurmann (Biochem. 
Zeitsch., 1912, 46, 288—295. Compare A., 1911, ii, 504).—It has 
been already shown that phosphate mixture accelerates the destruction 
of dextrose by hydrogen peroxide. This is not due to the neutrality 
of the medium, but is specific for phosphates, as no acceleration takes 
place when neutral borate or other mixtures of the same hydrogen-ion 
concentration are employed. The authors now show that the addition 
of such a borate mixture to the phosphate mixture exerts no very 
marked action, whereas a similar glycine mixture (prepared according 
to Sérensen) exerts a marked inhibitory action on the glycolysis. 


The Significance of Proteolysis in Specific Hzmolysis. 
Konsui Onta (Biochem. Zeitsch., 1912, 46, 247—252).—An immune 
serum (sheep’s blood into rabbit) hemolyses the specific blood (of 
sheep) without any proteolysis. S. B. 8. 


The Influence of the Hydrogen-ion Concentration on 
Specific Precipitin Reactions. Leonor Micnartis and Hern- 
RicH DavipsoHn (Biochem. Zeitsch., 1912, 4'7, 59—72).—The forma- 
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tion of specific precipitins and agglutins is, within wide limits, 
independent of the hydrogen-ion concentration. This factor only 
comes into play, to any extent, when the reacting substances are in 
very dilute solutions. In this respect, the precipitin reaction differs 
from the non-specific precipitation of colloids, as no optimal conditions 
for precipitin reaction, analogous to the isoelectric point, could be 
discovered. These results indicate that there is some specific chemical 
affinity coming into play, and the electric charge of the particles plays 
only a subordinate part. 8. B. 8. 


The Coagulation of Blood. Ernst Fup and Ericu ScHLESINGER 
(Chem. Zentr., 1912, ii, 1569; from Berlin klin. Woch., 1912, 49, 
1323—1327).—Dialysis of the blood against an isosmotic salt solution 
deprives the plasma of its power of coagulating, the crystalloid which 
is removed being the calcium salt of fibrin. The absence of this salt 
also hinders the formation of another necessary element in coagula- 
tion, namely, the fibrin ferment, for the development of which, 
cytothrombin from the cells and plasmothrombin from the plasma are 
also necessary. The injection of cytothrombin into a vein at once 
causes coagulation, owing to the formation of this ferment, neothrombin. 
The smallest amounts of enzymes would soon set up fermentation 
processes, which would hinder the circulation, were there not also 
present substances which prevent coagulation. 

Fibrin may be redissolved by fibrinolysis, which is partly due to salt 
action and also to an enzymatic agent, thrombase. J.C, W. 


The Dissociation of Oxyhzmoglobin in Human Blood 
During Partial Carbon Monoxide Poisoning. J. B.S. Hatpanr 
(Proc. physiol. Soc., 1912, xxii-xxiv ; J. Physiol., 45).—The presence 
of carboxyhemoglobin in the blood delays the dissociation of the 
oxyhemoglobin present, so that even though the amount of oxy- 
hemoglobin may be half the normal (as it may also be in a man with 
anzmia without grave results), the combination of the remaining half 


of the hemoglobin with carbon monoxide produces a serious state of 
affairs. W. Dz. H. 


Blood-relationships of Animals as Displayed in the Com- 
position of the Serum-proteins. I. A Comparison of the 
Serum of the Horse, Rabbit, Rat, and Ox in the Normal and 
Fasting Condition. T. Braisrorp Ropertson (J. Biol. Chem., 
1912, 13, 325—340).—The amounts of insoluble globulin, total 
globulin, and total albumin in serum were determined by the author’s 
refractometric method. In the rabbit the results agree with those 
arrived at by others in other ways. Horse serum yields not more 
than 40% of the total albumin in crystalline form. In fully fed 
animals the three groups of proteins vary greatly ; but the average 
values are characteristic of the species. In fasting, the total protein is 
also highly variable ; in starvation it rises. In rabbit, ox, and horse, 
inanition increases the relative amount of albumin, whereas in rat and 
dog the reverse obtains. W. D. iH. 
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The Diastatic Action of Human Saliva. Goicur Hirata 
(Biochem. Zeitsch., 1912, 47, 167—183).—The diastatic value of saliva 
(as determined by Wohlgemuth’s method) remains practically constant 
throughout the day, and is not influenced by the time of meals or the 
diet. The value is also independent of the amount of saliva secreted, 
and of the age or sex of the individual, It has the same value in 
certain pathological cases investigated as in normal cases, and appears 
to be uninfluenced by the hemoglobin content of the blood. In the 
case of the Japanese, it varies between D3) 160 and 640 in different 


individuals, S. B.S. 


Formation of Hydrochloric Acid in the Stomach. J. Ldpxz- 
SuAreEz (Biochem. Zeitsch., 1912, 46, 490—499).—The author discusses 
the evidence as to the acid-secreting function of the oxyntic cells of 
the stomach, and considers that this has not been demonstrated. By 
direct chemical analysis he shows that the mucous membrane of the 
fundus contains more chlorine than that of the pylorus. He shows, 
furthermore, by Macallum’s histological method that the ordinary 
cells contain more chlorine than the oxyntic cells. S. B.S. 


The Fat-hydrolysing Ferment in Gastric Juice, and its Esti- 
mation. Hernrica Davipsonn (Chem. Zentr., 1912, ii, 1378—1379 ; 
from Berl. klin. Woch., 1912, 49, 1132—1134).—Rona and Michaelis’s 
drop method for following the course of butyrin hydrolysis (A., 1911, 
ii, 302) has been applied to a large number of gastric juices, and a 
widely varying enzyme action has been observed. Directions are 
given whereby the method may be applied to the estimation of this 
hydrolytic enzyme. J.C. W. 


Tryptic Digestion of Cynoscion regalis. Grorce F. Waits 
and ApRIAN Tuomas (J. Biol. Chem., 1912, 13, 111—116).—The flesh 
of Cynoscion regalis, an American fish known commonly as the weak- 
fish or squeteague, was subjected to tryptic digestion in vitro, and the 
amino-acids in the digest were determined by Sérensen’s formaldehyde 
method. The results were regular and in accord with those obtained 
by van Slyke’s nitrous acid method for estimating amino-nitrogen. 
The relatively low rate at which the protein becomes soluble agrees 
with the results of metabolism experiments. Very low cleavage 
products are formed as soon as the protein passes into solution, the 
average size of the peptides being 2°02 after half an hour’s digestion ; 


but there is a very stable nitrogen complex which is not attacked by 
trypsin. Ww. &. 


Animal Calorimetry. V. The Influence of the Ingestion of 
Amino-acids on Metabolism. Granam Lusk and J. A. Ricuz 
(J. Biol. Chem., 1912, 18, 155—184. Compare A., 1912, ii, 1189).— 
After giving meat, the metabolism of the dog during the second hour 
rose almost to a maximum, and the respiratory quotient was 0°9; it 
therefore appears that carbohydrate and not additional protein is 
oxidised during this period. After the ingestion of amino-acids and 
especially of glycine, there is a similar increase in the metabolism ; 
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this can have nothing to do with deamidation or urea-formation, but 
is attributed to a direct stimulating action of the amino-acids on the 
cells of the body. A mixture of five amino-acids produced a more 
rapid metabolism than when given singly, and more than meat con- 
taining the same amount of nitrogen. W. D. H. 


Animal Calorimetry. VI. The Influence of Mixtures of 
Food-stuffs on Metabolism, Granam Lusk and J. A. RicHE 
(J. Biol. Chem., 1912, 13, 185—208).—Further details are given of 
the effect of diet on metabolism, and the conception of the process put 
forward is that to a basal metabolism (at rest) there may be added meta- 
bolism due to plethora, that is, an increased supply of fats and carbo- 
hydrates, or the superadded metabolism may be due to the stimulus of 
amino-acids. When these two are added to each other there is no 
summation of effects, W. D. iH. 


Fatty Acid Metabolism in the Liver. II. The Relation of 
the Fatty Acids in the Food of the Plaice to those in their 
Livers and Myotomes. V. H. Morrram (J. Physiol., 1912, 485, 
363—369).—The fatty acids of the mussel have a high iodine value, 
which falls between that of the fatty acids of the liver and those of the 
myotomes of the plaice. Such fatty acids are therefore not character- 
istic of the vertebrates, and they occur before the appearance of a true 
liver. Their formation is not exclusively a liver function. The 
experiments on the feeding of plaice on mussels cannot, however, be 
considered a refutation of Leathes’ theory of the desaturating influence 
of the liver in fatty acid metabolism. W. D. H. 


The Biochemical Synthesis of Fatty Acids from Carbohyédrates. 
Ipa Smepiey (Proc. physiol. Soc., 1912, xxv—xxvii; J. Physiol., 
45).—Various hypotheses to explain the conversion of carbohydrate 
into fat are discussed. Although pyruvic and other a-keto-acids have 
not yet been detected in the tissues, the theory is favoured that 
pyruvic acid is an intermediate product. W. D. H. 


Maintenance Experiments with Isolated Proteins. Tuomas 
B. Osporne, Larayette B. Menpex, and Epna L. Ferry (J. Biol. 
Chem., 1912, 13, 233—276).—Details are given and general questions 
discussed on the nutrition of white rats for long periods on foods con- 
taining a single purified protein. With the precautions described this 
is possible, and they can be so maintained for periods equal to their 
adult lives. This is true for gliadin, edestin, and casein, which are 
proteins of very different composition. As glycine is absent from 
casein, lysine and glycine from gliadin, and phosphoproteins from 
gliadin and edestin, and purines throughout are practically absent, 
the synthetic activities of the animal body are clearly brought to 
mind. The possibilities of transmutati-n of amino-acids must be con 
sidered, and the view that proteins as near as possible in constitution 
to those in an animal’s body are most nutritious must be regarded with 
caution, Long-continued experiments are necessary in all such work. 
Changes in the nitrogen balance over short periods may be entirely 
deceptive. W. D. H, 
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The Influence of Lecithin on the Nitrogen and Phosphorus 
Balance. Axpo Parra (Chem. Zenér., 1912, ii, 939—940 ; from Arch. 
Farm. sperim., 1912, 138, 515—528).—Smalli quantities of lecithin 
(0:05 to 0°10 gram) administered subcutaneously to a dog scarcely 
altered the nitrogen and phosphorus metabolism when there was 
a small deficit in these substances. Larger doses (0°5 to 0°75 gram) 
caused a sparing action, which was small when the nitrogen and 
phosphorus ingested were insufficient, but was marked when these 
elements were in excess of the body needs. The sparing action of the 
phosphorus was larger than the amount injected as lecithin, and the 
fact that the injection caused an increase of the nitrogen in the urine, 
at the expense of the fcecal nitrogen, indicates that the lecithin 
stimulates the degradation of the injested proteins. 8. B.S. 


Retention of Nitrogen after Feeding on Ammonium 
Salts. E. Grare (Zeitsch. physiol. Chem., 1912, 82, 347—376).—The 
present experiments on pigs confirm those previously recorded on dogs 
(A., 1912, ii, 659). Administration of ammonium salts mixed with 
abundance of carbohydrate leads to nitrogenous equilibrium, or even 
a retention of nitrogen. W. D. H. 


The Creatine Metabolism of the Growing Pig. Emer V. 
McCo.tioum and H. Steensock (J. Biol. Chem., 1912, 13, 209—218).— 
In some animals (for instance, the rabbit) fasting causes the appear- 
ance of creatine in the urine. In dogs, depletion of the liver of 
glycogen leads to the same result, and Mendel and Rose (A., 1911, 
ii, 1002, 1007) consider that there is a definite relationship between 
creatine and carbohydrate metabolism; .they further think that 
creatine is not a result of exogenous protein metabolism, but only of 
endogenous metabolism. The present experiments on pigs were 
planned to investigate this question, but it was found that in this 
animal fasting does not lead to the appearance of creatine in the 
urine ; this is explained in differences of metabolic habit. When a 
rabbit fasts the total nitrogen excreted rises, indicating an increase of 
protein katabolism. This does not happen in the dog, or only slightly, 
and not at all in the pig. The pig is an efficient fat-storer, so he 
might be expected to use it readily for energy production. On an 
uniform diet considerable irregularities in the excretion of creative 
occur, and the idea that creatine is destroyed by enzymes is supported. 
Data are also given which leave but little doubt that creatine may 
arise from exogenous as well as from endogenous protein metabolism, 
and that its source, or one of its sources, is arginine, is regarded as 
probable. W. D«. H. 


The Behaviour of Some Hydantoin Derivatives in Meta- 
bolism. I. Hydantoin and Bthyl Hydantoate. Howarp 
B. Lewis (J. Biol. Chem., 1912, 18, 347—356).—After hydantoin is 
given, an insoluble benzylidenehydantoin can be recovered from the 
urine, which accounts for only part of the hydantoin administered. 
No toxie effects follow, which is against Lusini’s theory of the toxicity 


-HN~,. 
of -HNoC:0 groups. 
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Hydantoic acid, of which hydantoin is the cyclic anhydride, is not 
destroyed in metabolism when given as the ethyi ester. The bhydan- 


toin nucleus is not destroyed in the body of cat, rabbit or dog. 
W. D. H. 


Purine Metabolism. X. The Property of the Organism 
to Destroy, or Form by Oxidative Processes, Uric Acid 
in Animals Capable of Producing this Acid Synthetically. 
Virrorio Scarripi1 (Biochem. Zeitsch., 1912, 47, 215—225).—In 
experiments carried out with ducks, it was found that animals which 
normally synthesise uric acid can also destroy this acid after ingestion 
when added to a normal diet, to the extent of 33—59% of the total. 
They can also degrade guanine to xanthine, and into still simpler 
complexes which no longer contain a purine group. From the xanthine 
thus formed, a certain amount of uric acid can be formed by an 
oxidative process. Ingestion of nucleic acid also causes a slight 
increase in the amount of purine bases execreted and a considerable 
increase in the uric acid, the origin of which is ascribed to the protein 
groups. 8. B.S. 


The Metabolism of Endogenous and Exogenous Purines in 
the Monkey. Anprew Hunter and Maurice H. Givens (J. Biol. 
Chem., 1912, 18, 371—388).—In the urine of the guenon monkey 
(Cercopithecus), allantoin accounts for 75% of the nitrogen arising 
from the katabolism of endogenous purines. The rest appears princi- 
pally as purine bases, uric acid being practically absent on a purine- 
free diet. Allantoin is a true end-product. When purines are given, 
allantoin is increased, and uric acid appears as an intermediate 
product. Only 12—54% of total purine intake is accounted for. 
The deficit is probably due to decomposition prior to absorption. 
There is no approach in this monkey to the human type of nuclein 
metabolism, W. D. H. 


Absorption from the Stomach. Orro Foiin and Harry Lyman 
(J. Biol. Chem., 1912, 13, 389—391).—A reply to London’s recent 
criticisms (A., 1912, ii, 1189). W. Dz. H. 


Behaviour of Intestinal Wall After a Prolonged Period of 
Functional Inactivity. Paoto Mariconpa (Zeitsch. physiol. Chem., 
1912, 82, 406—412).—-After making a Vella fistula, a dog was kept 
for several months so that no local stimulus had reached the intestine. 
The amount of fluid secreted by the intestinal wall was now very 
small, and the amount of the various enzymes was also reduced, 
although not to the same extent. The results are opposed to the theory 
that the secretory function of the intestine is due to chemical stimuli 
carried to it by the blood. Sucrose introduced into the fistula passes 
the wall without being changed ; the selective absorptive power of the 
intestinal wall has been destroyed. E. F. A. 


Absorption of Cholic Acid in the Dog’s Intestine. 
Barend C, P. Jansen (Zeitsch. physiol. Chem., 1912, 82, 342—345).— 
Experiments with intestinal loops showed that in all probability cholic 
acid is absorbed unchanged by the intestinal wall. W. D. H. 
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The Fate of Deeply-degraded Proteins in the Intestine. PreTrr 
Rona (Biochem. Zeitsch., 1912, 46, 307—316).—Experiments were 
carried out with the object of ascertaining whether any protein 
synthesis takes place in the small intestine. Pieces of surviving 
intestine were placed in Tyrode’s solution and various digestion pro- 
ducts or mixtures of amino-acids were placed either in the solution in 
which the intestine was kept or introduced directly into the lumen. 
The experiments were carried out at 38°, and during this time the 
intestine maintained its peristaltic movements. The amino-nitrogen 
was estimated both before and after the experiment. There was 
generally an increase in this nitrogen at the end, due probably to 
amino-substances given up by the intestine itself. The amount of 
increase was of the same order as that in which the experiments were 
carried out in Tyrode’s solution without any addition. No evidence 
was obtained therefore of any synthetical process affecting amino- 
derivatives in the intestine. 8. B.S. 


The Investigation of the Permeability and Antagonistic 
Action of Electrolytes by means of a New Method. JacquEs 
LorsB (Biochem. Zeitsch., 1912, 47, 127—166).—It has been already 
repeatedly shown by the author, in experiments on Fundulus eggs, 
that treatment with a solution of one salt alone (for example, sodium 
chloride) alters the permeability of the membrane, and that this 
alteration can be inhibited by the addition of certain quantities of 
another salt (calcium chloride). Salt solutions, of such composition 
that the antagonistic action of the salts is at its maximum, are 
designated equilibrated solutions. If fertilised eggs of Fundulus be 
brought into a solution of 50 c.c. 3M@-sodium chloride +2 c.c. 10/8J/- 
calcium chloride, they will remain on the surface for three days, after 
which the membrane will be rendered permeable by the hypertonic 
solution; the eggs will then begin to shrink, and owing to the 
passage outwards of water, the specific gravity will increase and they 
will then sink in the solution. If brought into a solution of 3//- 
sodium chloride alone, without presence of calcium chloride, they will 
sink within three to four hours, and the membrane rapidly becomes 
permeable. Similar phenomena are observed when tho eggs are 
brought into other corresponding solutions containing only salts. 
By the method of experiment the various earlier investigations of the 
author have been confirmed. The changes in the permeability appear 
to be due chiefly to the proteins, and there is an antagonism 
between the action of acids and the corresponding salts, which is 
characteristic of proteins, as Pauli and his pupils have shown. 
Furthermore, the antagonism in the system H,SO,-Na,SO, is more 
complete than in the system HCl—NaCl. The antagonistic action of 
these acids and salts on the Fundulus egg, as studied by the method 
described above, confirms the theory as to the alterations of the 
proteins by salts. The quantitative study of the action of alcohols, 
however, indicates that these alter the permeability by the action on 
the fatty constituents of the membrane. Provided that the action 
has not gone too far, the change of permeability produced by salts is 
a reversible one, and eggs, which have been 2 short time in a toxic 
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solution, will recover their normal properties when brought into an 
equilibrated solution. Eggs will also remain alive in distilled water, 
and fish will develop, but they will not recover their impermeability. 
If such eggs are brought into a solution of 50 c.c. 3M-calcium 
chloride + 2 ¢.c. 10/8M-calcium chloride, they sink in a few hours. 

8. B.S. 


The Influence of Neutral Salts on Ferment Action. II. 
Emit STarKEnstTEIn (Biochem. Zeitsch., 1912, 47, 300—319. Compare 
A., 1910, i, 449).—The number of salt molecules necessary to activate 
to the maximum extent an inactive diastase preparation is pro- 
portiona] to the amount of ferment. This fact suggests a process 
for the determination of the quantity of ferment in a given organ. 
For this purpose the organ is dried, a 5% suspension of the dried 
powder is made up, and dialysed. The amount of salt which produces 
the maximum diastatic effect with this fluid can then be ascertained. 
By this means the diastase content in various animal organs was 
investigated. Organs of warm-blooded animals contain more ferment 
than those of the cold-blooded. The ferments obtained from both 
kinds of animals work more rapidly at higher temperatures. 

8. B. 8. 


Lipoids. XVI. The Cholesterol Content of Different 
Parts of the Brain. Sirecmunp Franxes, P. Kirscnspaum, and 
Kurt Lainnert (Biochem. Zeitsch., 1912, 46, 253—256).—The 
cholesterol was estimated as its digitonin derivative. In a human 
brain 403% was found in the pons and medulla oblongata, 2°47% in 
the white matter of the cerebrum, and 1°31% in the cerebellum. 

8. B.S. 


The Colloidal Structure of Nerve Cells and the Changes 
which they Undergo. G. Marinesco (Zeitsch. Chem. Ind. Kollorde, 
1912, 11, 209—225).—The ultra-microscopic structure of nerve cells is 
described and interpreted on the assumption that the cell constituents 
are of colloidal character. The structural changes which are observed 
when the nerve cells are subjected to the action of acids, alkali, salts, 
and various other substances, such as ethyl alcohol, carbamide, glycerol, 
sucrose, chloral hydrate, and antipyrine, are also described in detail. 

The results of these ultra-microscopic observations seem to show 
that the particular structures] which are presented by the nerve cells 
after treatment by the usual fixing and colouring methods are essen- 
tially determined by the nature of the histological processes employed. 
The fixing reagents have, in general, a coagulating effect on the 
colloidal cell constituents, and the observed facts agree with the view 
that the protoplasm is a negative colloid. H. M. D. 


Chemical and Biochemical Investigations on the Nervous 
System under Normal and Pathological Conditions. IV. 
The Chemical Composition of the Brain in Progressive 
Paralysis. Domenico CarBonE and Giacomo PicHIni (Biochem. 
Zeitsch., 1912, 46, 450—469).—The analyses of brains taken from 
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individuals who have suffered from progressive paralysis and Dementia 
preecox paraxoica were compared with those obtained from mentally 
normal individuals. Whereas normal brains contain about 23% of 
dry substance, those from mentally afflicted (five cases) varied between 
17 and 21%. Against a normal value of 20%, the acetone extracts of 
the abnormal brains varied between 22°87% and 31°3294. The light 
petroleum extracts varied between 11°23% and 23:14%, as compared 
with the amount from normal brains of 27°84%. The cholesterol 
varied between 13:9 and 24°2%, and the other extractives between 
4°5 and 11°84% as compared with the normal values of 10°96 and 
9°64%. Full details as to analytical methods are described by the 
authors. S. B.S. 


Broncho-dilator Nerves. Watrer E. Dixon and Frep Ransom 
(J. Physiol., 1912, 45, 413—428).—The broncho-dilator nerves are of 
sympathetic origin. Adrenaline given to an auvimal showing bronchial 
tonus causes active temporary dilatation ; atropine causes passive 
permanent dilatation. W. D. H. 


The Influence of Inorganic Salts on the Perfused Heart. 
W. Burrince (Quart. J. expt. Physiol., 1912, 5, 347—372).—Potass- 
ium salts give rise to two types of contraction in cardiac muscle 
(frog), which are termed “tonic contraction’? and “contraction 
effect.” Some salts produce one, others the other effect, but all 
temporarily abolish rhythmical activity, and may produce “heart 
block ” if perfused at high pressure. The effects are mainly explained 
by considering that’ these salts displace calcium salts, and the various 
calcium salts are displaced at varying rates. Seasonal variations noted 
are explained as due to changes in the balance between calcium and 


potassium salts in the heart muscle; temperature may also be a 
factor. W. D. H. 


Physiology and Pharmacology of the Cardiac Vagus. I. 
The Influence of Chloral Hydrate on the Result of Vagus 
Stimulation. Orro Lorwi (Arch. expt. Path. Pharm., 1912, 70, 
323—342).—Intravenous injection of chloral hydrate in small doses 
has no effect on blood pressure and heart rate, but almost completely 
annuls the return of the heart-beat during vagus stimulation. Large 
doses abolish vagus excitability. Camphor has also no effect on 
blood-pressure or pulse rate, but influences vagus stimulation in a 
similar way. The action of pilocarpine and muscarine is similarly 


weakened. W. D. H. 


Physiology and Pathology of the Cardiac Vagus. II. 
The Importance of Calcium for Vagus Action. Orro Lorwi 
(Arch, expt. Path. Pharm., 1912, '70, 343—350).—Partial removal of 
calcium by small amounts of oxalate increases the excitability towards 
electrical stimuli of various nerves; the least affected is the pelvic 
nerve, but the chorda tympani and especially the vagus are pro- 
foundly affected. This is not inhibited by calcium. The action of 
muscarine on the frog’s heart occurs after it is rendered poor in calcium, 
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or free from calcium. The paralysis of the vagus by pilocarpine or 


muscarine in mammals and frogs is not influenced by calcium. 
W. D. H. 


Physiology and Pharmacology of the Cardiac Vagus. III. 
Vagus Excitability and Vagus Poisons. Orro Logw: (Arch. 
expt. Path. Pharm., 1912, '70, 351—368).—In very small doses 
muscarine (and pilocarpine) increases vagus excitability in the frog. 
In vagus paralysis produced by these drugs there exists neither in 
frog nor rabbit any automatic ventricular action. The effect of 
prolonged electrical stimulation of the nerve is either increased by 
muscarine or unaffected by it, according to the duration of the 
stimulation or the dose of the poison. Similarly, the pilocarpine effect 
can be superposed on the muscarine effect, or vice versa. Physostig- 
mine does not sensibilise the muscarine or pilocarpine action. The 
action of pilocarpine and muscarine is considered to be on the 
myoneural junction. W. D. iH. 


The Behaviour of Acetic Acid in the Artificial Perfusion 
of the Liver. Apam Logs (Biochem. Zeiisch., 1912, 47, 118—126). 
—Various results obtained by Embden and his school are recapitulated, 
and reasons are given as to why acetic acid might be expected as 
a normal degradation product of fats, carbohydrates, and proteins, 
especially through the intermediation of pyruvic acid. As no evidence 
could be obtained of the formation of acetic acid when pyruvic acid 
was added to blood in a perfusion experiment, the effect of adding the 
former acid itself to the blood was investigated. It was found that, 
during perfusion, a very marked disappearance of this acid took place. 
It was also found, without exception in ten experiments, that the 
addition of acetic acid to the perfusion of blood caused a marked 
increase in the formation of acetoacetic acid. The mechanism of this 
reaction is discussed, and it is provisionally suggested that the degrada- 
tion of acetoacetic into acetic acid is a reversible process : 

CH,°CO-CH,°CO,H = 2CH,°CO,H, 
and for this reason the acetic acid may inhibit the degradation of 


the acetoacetic acid normally formed to simpler products. 
8. B.S. 


The Fate of Glyoxylic Acid in the Animal Body. Gerore 
Haas (Biochem. Zettsch., 1912, 46, 296—306).—On incubation of 
minced liver of various animals with glyoxylic acid, this substance 
partly disappeared, but no definite degradation products were isolated. 
Its perfusion through rabbit’s liver gave rise to formic acid, and this 
acid could also be isolated in the urine of a dog which had received 
glyoxylic acid per os. S. B. 8. 


The Destruction of Alkaloids by the Body Tissues. A. J. 
CuaRk (Quart. J. expt. Physiol., 1912, 5, 385—398).—The liver of frog 
and rabbit possesses the power of destroying atropine ; this persists after 
the cells are destroyed, and is due to a soluble substance resembling an 
enzyme in its action. The heart and kidneys of the frog and the 


PHYSIOLOGICAL CHEMISTRY. i, 131 


blood of the rabbit have the same power in a less degree, but all the 
other tissues are destitute of the power. None of the tissues in cat, 
rat, and dog has the power, and the minimal lethal dose of atropine 


is highest in those animals the livers of which can destroy it. 
W. D. H. 


The Distribution of Nitrogen in Autolysis, with Special 
Reference to Deaminisations. ‘GrrtRuDE D. Bostock (Bio-Chem. J., 
1912, 6, 388—415).—The following nitrogen fractions in the autolysis 
products of liver were determined: ammonia, amide nitrogen, and 
amino-acid nitrogen. It was necessary to ascertain these factors in order 
to determine the fate of ammonium salts and amino-acids when 
digested with liver tissue. In fresh liver the soluble nitrogen fraction 
is characterised by its low ammonia and amino-nitrogen content. The 
latter, however, increases after forty-eight hours’ incubation at the 
expense of the undetermined nitrogen fraction. The rate of autolysis 
reaches its maximum within this period. Acids stimulate and alkalis 
depress the autolysis rate, and the distribution of nitrogen differs 
under these two conditions. Acids cause a lower and alkalis a higher 
percentage of ammonia and undetermined nitrogen fractions than in 
the control autolyses without addition of either acid or alkali. The 
reverse is the case with regard to the amide or amino-acid nitrogen. 
Putrefactive organisms cause a higher percentage of ammonia and 
undetermined nitrogen. No evidence could be obtained of the 
formation of amide nitrogen from ammonium sulphate or lactate 
when digested with liver pulp. There is also no evidence of liberation 
of ammonia from glycine. In view of the formation of ummonia by 
putrefactive organisms, any statements as to the liberation of this 
substance from amino-acids when digested with tissues must be 
received with caution. S. B.S. 


The Permeability of the Kidneys to Sugar after Repeated 
Injections of Adrenaline. Artur von Konscuece (Arch. expt. 
Path. Pharm., 1912, '70, 311—322).—Diuresis which follows the injec- 
tion of adrenaline is independent of glycosuria. After salt diuresis 
is produced, it is not possible to produce glycosuria by such injections ; 
the blood contains no excess of sugar, but the kidneys themselves 
contain more than normal. Inhibition of glycosuria is not brought 
about by the kidneys being unable to take up sugar from the blood. 

W. D.&. 


The Amount of Silicic Acid in Human Thyroid Glands. 
Hueo Scuutz (Biochem. Zeitsch., 1912, 46, 376—392).—The mean 
content of the normal glands from the neighbourhood of Greifswald 
was 0°0084%, and that of pathological glands from the same district, 
0°0175%. The pathological glands from Ziirich, on the other hand, 
contained as much as 0°0434%. The author, nevertheless, gives 
reasons for not believing that goitre is due to water containing silicic 
acid, and he failed to produce the disease experimentally in animals 
which had received over long periods water containing relatively large 
quantities of the acid. 8. B. 8 
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The Creatine-splitting Enzyme of the Parathyroids and 


the Suprarenals. A.Bert Hotmes Rowe (Amer. J. Physiol., 1912, 


31, 169).—A creatine-splitting enzyme is present in the thyro- 
parathyroid tissue; this confirms the results of Gottlieb and Stau- 
gassinger. A similar enzyme is found in suprarenal extract. There 
is no evidence that either the parathyroids or the suprarenals contain 


a creatine-splitting enzyme which can be activated by the other. 
W. D. H. 


The Chemistry of Normal and Eclamptic Placenta. L. Mour 
and W. Heimann (Biochem. Zeitsch., 1912, 46, 367—373).—Estima- 
tions were made of the water content, total phosphoric acid and 
nitrogen, ether soluble substances, cholesterol, neutral fat, and 
diastearyllecithin. The last-named was appreciably larger in normal 
placenta than in cases of eclampsia. There was no marked difference 
in the other factors. S. B.S. 


The Physico-chemical Basis of a Theory of Muscular 
Contraction (Zuntz’s Theory). Wiiiam N. Bere (Pfliiger’s Archiv. 
1912, 149, 195—220. Compare A., 1912, ii, 1077).—A critical and 
antagonistic discussion of Zuntz’s theory; the main point is that 
lymph contains practically no carbon dioxide in the simple gaseous 
condition, and that when gases are dissolved in water they behave 
differently from substances in true solution, and, with the exception 
of hydrogen chloride and ammonia, exert no osmotic pressure. The 
carbon dioxide which is formed by muscular activity bas therefore no 
osmotic pressure. W. D. H. 


The Anaphylactic Reaction of Plain Muscle in the Guinea 
Pig. Henry H. Date (Proc. physiol. Soc., 1912, xxvii—xxix; J. 
Physiol., 45).—Experiments on the plain muscle (uterus) of the guinea 
pig sensitised to horse-serum and other proteins ; it reacts in response 
to minute doses (one in a million) of the specific antigen; after 
response it is completely desensitised ; it can be re-sensitised by soaking 
in the serum of sensitised guinea pigs. The time relations of the 
reaction exclude the production of a poison by parenteral digestion. 
The antigen acts on the sensitised muscle like a stimulant drug, the 


‘ peculiar feature being that the “‘receptive or anti-substunce”’ is de- 


tachable. There is much evidence in favour of the view that the 
anaphylactic anti-substance is identical with precipitin. W. D. H. 


Synthesis of Lecithin in the Hen and the Character of the 
Lecithins Produced. Ex:mer V. McCotuium, J. G. Hapin, and A. H. 
DrescHer (J. Biol. Chem., 1912, 13, 219—224. Compare A., 1912, 
ii, 368).—Further experiments are given to show that hens fed on a 
diet free from lipoids produce eggs which contain lecithin or lecithins. 
These differ in the nature of their fatty acid radicles, and variation 


may be produced by the nature of the lipoids of the diet. 
W. D. H. 


Red Colouring Matter of Boiled Crabs. Euvcine GranpmouciINn 
(Chem. Zeit., 1912, 36, 1377—-1378).—The change of colour observed 
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when crab-shells are boiled has been attributed by Kornfeld to the 
formation of alizarin-red, which depends on the presence of alizarin and 
aluminium oxide in the unboiled shell. 

The author points out that the presence of anthraquinone in the 
normal organism has not previously been observed. He also finds that 
the colouring-matter of crab- and Jobster-sbell, unlike alizarin-red, is 
soluble in alcohol or ether, and is very sensitive to light. When dis- 
solved in alcohol, it shows characteristic absorption bands in the green 
portion of the spectrum which differ completely from the bands given 
by alizarin. It possesses no dyeing power. Finally, the presence of 
compounds of aluminium in the shell could not be detected with 
certainty. 

The exact nature of the colouring matter has not been determined, 
but the presence of anthraquinone derivatives is extremely improbable. 

H. W. 


The Bio-chemistry of Termites. The Chemical Composition 
of the Fecal Stalactites of Entermes monoceros. Konrap 
Scnisex (Arch, expt. Path. Pharm., 1912,'70, 303—310).—The tree ant 
of Ceylon protects its nest by so-called stalactites, and it has been 
surmised that these contain cantharidin or some similar poison. The 
present work shows that the material consists of an organic non-toxic 
substance with a small amount of inorganic salts. The ash has the 
following percentage composition: SiO,, 45:2; P,O,, 1:09; Fe,O, + Al,O,, 
23°5; Mn,O,, 1°05; CaO, 14°25; MgO, 15, and K,0+Na,0, 13°3. 
By distillation in a vacuum it was proved that the fecal matter con- 
tains preformed an olefine, probably C,,H,), m. p. 75°. These animals 
live almost exclusively on flies and alge. W. D. H. 


Metabolism Studies on the Cold-blooded Animals. I. The 
Urine of the Fish. ,W. Denis (J. Biol. Chem., 1912, 13, 225—232). 
—The urine of the dog-fish is clear, odourless, and almost colourless ; 
it is acid to litmus. It darkens and becomes cloudy when kept. It 
gives the murexide reaction, and contains creatinine, but not creatine. 
The following is the average composition, expressed in grams per litre : 
total nitrogen, 4:2; urea nitrogen, 3°4; ammonia nitrogen, 0°3; 
chlorides (as NaCl), 12°8 ; phosphates (as P,O,), 4°5; total sulphur 
(as SO,), 7:1, and total sulphates (as SO,), 3°4. The goose fish 
(Lophius piscatorius) is the only teleost so far investigated; in 
general appearance and reaction, the urine resembles that of the dog- 
fish ; uric acid, creatine, and creatinine were absent. The one specimen 
examined contained, in milligrams per litre, total nitrogen, 400; urea 
nitrogen, 248, and ammonia nitrogen, 2. W. Dz. A. 


Behaviour of Alicyclic Compounds in Coupling with Glycu- 
ronic Acid in the Organism. Juno HAmALAinen (Chem. Zentr., 
1912, ii, 854—856 ; from Skand. Arch. Physiol., 1912, 27, 141—226). 
—A number of terpenes and allied compounds dissolved in olive oil 
were fed to rabbits. The urine produced was collected, and the 
coupled glycuronic acids formed were either isolated or the products 
of their hydrolysis by acids were examined. 
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Menthene in this way gave rise to a product which on hydrolysis 
yielded a hydrocarbon, C,,H,,, b. p. 178—-180°, that on hydration gave 
a dibydric alcohol, C,,H,,O,, m. p. 55—59°, which may be p-menthan- 
2:4-diol. Dihydrocarveol in the same way yielded a menthadiene, 
C,,H,,, b. p. 179—181°, which on oxidation gave dibydrocarvone, and 
ou hydration furnished p-menthan-2 : 8-diol. Terpin yielded a mentha- 
diene, b. p. 178—181°, which gave terpin hydrate and terpineol on 
hydration, and terpenylic acid on oxidation with chromic acid. 
Menthone, before coupling with glycuronic acid, appears to be 
oxidised to A‘-menthen-3-one, since the latter is produced on hydro- 
lysis of the coupled product. 

Thujove is apparently first converted in the organism into p-menthan- 
2-one-4-ol by addition of 1 mol. of water. On hydrolysis the coupled 
product yields carvenone, whilst oxidation with sodium hypobromite 
gives w-dimethyllevulic acid. Thujyl alcohol, under like conditions, 
seems to be converted into p-menthan-2: 4-diol, since the latter is 
formed on hydrolysis of the coupled glycuronic acid produced in the 
organism. 

Sabinol yields sabinolglycuronic acid, C,,H,,O,, m. p. 82—83°, as 
a colourless, glassy mass, giving crystalline sodium and strychnine 
salts. The latter has m. p. 196—197°, [a]? —39°66° in alcohol, and 
crystallises with 2H,O in needles from hot water. Sabinene yields a 
coupled product, which on hydrolysis with 5% sulphuric acid gives a 
gelatinous substance that on hydrolysis with stronger acid yields 
A!-menthenone (f). 

Pinene and nopinene appear to undergo oxidation before coupling, 
since the coupled product yields p-cymene on hydrolysis, Camphave 
is also oxidised in the organism, and yields a mixture of d- and 1- 
borneolglycuronic acids, C,,H,,O,, m. p. 163—165°, [a]p - 56°91°, asa 
colourless, crystalline mass. 

l-Fenchyl alcohol furnishes fenchylglycuronic acid, C,,H,.0,,H,O, 
m. p. 124—126°, [a]p — 63-07°, crystallising from acetone and yielding 
well crystallised salts. 1-iso-Yenchylglycuronic acid, m. p. 140—150°, 
[a]? — 81:02°, is amorphous. 

Camphenitlolglycuronic acid, C,,H,,O,, m. p. 150—153°, is a colour- 
less mass, obtained by the use of either camphenilol or cam- 
phenilone, the latter apparently undergoing initial reduction in the 
organism. 

a-Santenol gives rise to a-santenolglycuronic acid, C,,H,,0,,H,0, 
m. p. 160—161°, [a]} —56°6°, a colourless mass, which yields erystal- 
line salts. B-Santenol also couples unchanged, furnishing B-santenol- 
glycuronic acid, which was not isolated, but was found to yield santene 
on acid hydrolysis. Santenone is first oxidised to santenonol, C,H,,0,, 
m. p. 92—93°, crystallising in colourless leaflets, giving a crystalline 
semicarbazone, m. p. 222—223°, and yielding santenic acid on oxidation. 
Santenono/glycuronic acid, C,,H,.O,, yields a crystalline strychnine salt, 
O,gH,,0,,.N,,2H,O, m. p. 171—172°, and gives santenonol on hydro- 
lysis. 

Camphene hydrate couples unchanged with glycuronic acid in the 
organism, and the product on hydrolysis gives camphene, by loss of 
water from the regenerated camphene hydrate. T. A. H. 
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The Relationships between Tumour Cells and Blood-serum. 
Ernst Freunp and Gisa Kaminer (Biochem. Zeitsch., 1912, 46, 
470—482).—The property possessed by normal sera of destroying 
carcinoma cells is due to an ether-soluble, nitrogen-free fatty acid. 
The property of carcinomatous serum of protecting carcinomatous cells 
from destruction, and of giving specific turbidity with saline extracts 
of carcinomas, is due to the euglobulin (nucleoglobulin) fraction of the 
serum which is soluble in sodium carbonate, and is distinguished 
from normal nucleoglobulin by its high content of carbohydrate 
group. The property of carcinoma extracts of giving turbidities with 
carcinomatous sera is due to a nitrogen-free carbohydrate compound. 
The specific precipitates of carcinomatous and sarcomatous extracts 
with their respective sera are characterised in the former case by 
carbohydrate-rich substances, and in the latter case by groups yielding 
the biuret reaction. The carcinomatous precipitates carry down from 
solution added carbohydrates, whereas the sarcomatous precipitates 
carry down added peptone. The tumour cells themselves show a 
similar adsorptive capacity, the carcinomatous cells binding sugar, 
lecithin or nuclein, whereas the sarcomatous cells bind peptones and 
nuclein. S. B.S. 


The Interstitial Granules (Liposomes) in Fatty Metamor- 
phosis of Striated Muscle. E.T. Brett (J. Path. Bact., 1912, 17, 
147—159).—Fatty metamorphosis may be produced in the leg muscles 
of a rat by applying a ligature round the thigh ; in the fibres of these 
muscles the liposomes stain with greater intensity, and are much larger 
than normal ; this is especially the case in well nourished animals, or 
if the rat is fed on fat. Pathological fatty metamorphosis is an 
exaggeration of a normal process, and consists in an increase in the 
size, staining capacity, and often the number of liposomes. Part of the 
fat is already present when the process begins. ‘lhe increase of size is 
probably due to the accumulation of triolein. W. D. H. 


Nature of the So-called Klausner Serum Reaction. G. 
KuausneR (Biochem. Zeitsch., 1912, 4'7, 36—58).—The author has 
already shown that sera from certain cases of syphilis yield a precipi- 
tate when diluted with three times the volume of water. This 
property is lost if the serum is previously extracted with ether, and 
is restored by the addition to the serum of the lecithin—cuorin— 
cephalin fraction of brain lipoids. A serum can also be rendered 
non-precipitable by water if heated, but in this case the precipitability 
(activation) is not restored by lipoids. A serum activated by brain 
lipoids can also be inactivated by heating. The property of restoring 
activity by lipoids is not destroyed by heating. An artificially 
activated serum (by lipoids) if inactivated by heat is not rendered 
active again by the addition of fresh serum ; hence, the activating 
property of lipoids is best if they are heated in the presence of 
serum. In all cases both of artificial and natural precipitin reactions, 
the optimal condition for precipitation is dilution with three times 
the volume of water. The natural precipitin reaction, when 
destroyed by heat, is not restored on the addition of fresh serum. A 
positive serum, inactivated by extraction with ether, can be reactivated 


i. 136 ABSTRACTS OF CHEMICAL PAPERS. 


by the addition of the ethereal extract, which can also activate a 
normal inactive serum. Strong concentrations of the ethereal extracts 
of normal serum, dissolved in water, can also activate a normal 
serum. These results indicate that the precipitation is not due to 
globulins, and that in syphilitic sera the abnormalities are due to 
excess of lipoids. 8. B. 8. 


Bence-Jones Proteinuria. E. Provan Catucart and J. HEn- 
DERSON (J. Path. Buact., 1912, 1'7, 238—248).—A detailed account of 
the examination of the urine in a case of this disease. The general 
result of an examination of the protein present is that the findings of 
Hopkins and Savory (A., 1911, ii, 417) are confirmed. W. D. iH. 


The Action of Carbon Dioxide on the Vascular System. 
S. Irami (J. Physiol., 1912, 45, 338—344).—Small percentages of 
carbon dioxide produce a rise of arterial pressure mainly by increasing 
the force of the heart. Higher percentages (over 8%) produce 
increased constriction of the arterioles by stimulating the vaso-motor 
centre, and probably from an increased activity of the suprarenal 
glands, W. D. H. 


Diuretic Action of Mercury Preparations. D. Frrron (Chem. 
Zentr., 1912, ii, 370; from Arch. Farm. sperim., 1912, 13, 283—288). 
—Intravenous injection of doses of 0:000010 to 0°000025 gram- 
equivalents of mercuric chloride per kilo. of body-weight causes 
in rabbits an appreciable diuresis, but in larger doses the effect is Jess 
than that of the saline injection alone, owing to the toxic properties. 
A simultaneous injection of sodium chloride decreases the toxic effects, 
and, vice versa, mercuric chloride diminishes the toxic effects of hyper- 
tonic sodium chloride solution. 8. B. 8. 


Action of Mercury Preparations on Spirochaete Diseases. 
I. Chemical-therapeutic Action of Mercury Compounds, 
Especially of a New Mercury Preparation which Strongly 
Attacks Spirochaete, but is only very Slightly Poisonous. 
WitHeLm Kotiie, M. RorHermunp, and 8, Pescnige (Chem. Zenir., 1912, 
ii, 1574—1575 ; from Deut. med. Woch., 1912, 38, 1582—1585).—The 
therapeutic action of many mercury preparations, such as colloidal 
mercury, mercury peptonate, dinitromercuridibenzoic acid, sulph- 
aminophenyldimethylpyrazolonemercury, etc., has been examined. 
The aliphatic compounds do not differ very much in their action, but 
the benzene and pyrazolone compounds show many differences in toxicity 
and in the relation of the curative to the toxic dose. Sulphamino- 
compounds show a great lowering of the poisonous nature of mercury 
preparations without a diminution in their spirillocidal properties, and 
sulphaminophenyldimethylpyrazolonemercury is especially to be 
recommended, : J.C. W. 


Action of Mercury Preparations on Spirochaete Diseases. 
II. The Toxicology and Pharmacology of Some Mercury 
Compounds. J. ABELIN (Chem. Zenir., 1912, ii, 1575 ; from Deut. 
med. Woch., 1912, 38, 1822—1825. Compare preceding abstract).— 
Thej poisonous nature of mercury compounds is influenced by their 
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chemical constitution ; the introduction of sulpho- or amino-groups or 
of doubly-linked carbon atoms diminishes their toxicity. The most 
poisonous compounds are those in which the mercury is easily ionised, 
such as mercuric chloride. After injection of mercury preparations, 
the metal is always found in the liver. Ww 


The Sugar of the Blood and Urine under the Influence of Con- 
tinuous Adrenaline Infusion. M. J.Grameni1zx1 (Biochem. Zeitsch., 
1912, 46, 186—209).—Adrenaline was continuously administered to 
rabbits by Straub’s infusion apparatus, and the effect on the sugar 
content in the blood and urine with varying dilutions of the drug was 
ascertained. It was found that there is in general a proportionality 
between the strength of the adrenaline stimulus, and both the result- 
ing hyperglycemia and glycosuria. Under urethane narcosis, the 
amount of adrenaline necessary to produce glycosuria is below the 
normal. Under these conditions, the strength of the adrenaline 
stimulus necessary to produce glycosuria is less than that required to 
raise the blood-pressure. The adrenaline administration increases the 
diuresis within a few minutes, and this effect is often, but not 
always, accompanied by glycosuria. The diuretic effect of urethane is 
to be ascribed to its urea components, whereas its glycosuric effects can 
only be partly ascribed to these. 

Under urethane narcosis, artificially introduced sugar disappears 
more slowly than ia normal animals ; it also disappears more slowly 
from bound animals than from animals which are free. Venesection 
causes a distinct but slight hyperglycemia, which is sometimes accom- 
panied by glycosuria. The effects of the narcotic, etc., were investi- 
gated in some detail in view of criticisms on Ritzmann’s work, which 
was also carried out in Straub’s laboratory. In experiments on 
non-narcotised animals, it was found that the proportionality between 
the adrenaline stimulus and the effects was more marked than in the 
narcotised animals. The primary effect is hyperglycemia, which can 
be quite marked (up to 0°2%) even when there is no glycosuria. The 
smallest stimulus necessary to produce glycosuria is higher in non- 
narcotised than in narcotised animals. The diuretic action of adrena- 
line follows definite laws, and is independent of the glycosuric effect. 
The general theory of the drug action is discussed. S. B.S. 


Effect of Adrenaline on the Pulmonary Circulation. E. M. 
TRIBE (Proc. physiol. Soc., 1912, xx—xxii; J. Physiol., 45).—The 
conflicting results of previous workers on this question are probably 
due to the use of different preparations. Adrenaline preparations free 
from preservative cause constrictions at body temperatures. Prepara- 
tions of adrenaline chloride preserved with 0°5% chloretone cause 
distinct dilatation of the pulmonary vessels. The constriction obtained 
with pure adrenaline is, however, hardly comparable with that seen in 
organs supplied by vaso-motor nerves, and the question of the 


existence of such nerves in the lung-vessels is left undecided. 
W. D. H, 


i. 138 ABSTRACTS OF CHEMICAL PAPERS. 


The Vascularity of the Liver. VIII. The Influence of 
Adrenaline on the Arterial Inflow. Rvusseti Burton-Opitz 
(Quart. J. expt. Phystol., 1912, 5, 309—324).—The complex nature of 
the blood supply of the liver renders the interpretation of records a 
matter of difficulty, and much of this and the following papers is 
devoted to a discussion of this question. There appears, however, no 
doubt that adrenaline constricts the arterioles of the liver, and leads 
then to a rise of pressure in the hepatic artery and an increase 
in the arterial inflow, the general blood-pressure being also raised. 
This is followed by a period of lessened inflow, although the hepatic 
pressure is still high, but the general pressure is only slightly elevated. 
Exceptions to this rule are explained by the fact that an injection 
of adrenaline does not necessarily imply that it enters the hepatic 
artery ; it might be swept past the orifice of the artery; a similar 
accident in the case of arteries supplying other organs might explain 
unexpected results there. 7. DE. 


The Vascularity of the Liver. IX. Influence of Amyl 
Nitrite on the Arterial Inflow. Russzett Burton-Opirz (Quart. J. 
expt. Physiol., 1912, 5, 325—328).—Inhalation of amyl nitrite causes 
a fall of general arterial pressure, but also causes a local change in the 
liver circulation. The fall of pressure in the hepatic artery is pro- 
portional to the general fall. On discontinuing the inhalation the 
pressure returns very slowly to normal. The arterial inflow is directly 
proportional to the systemic pressure, and the local changes are 
attributed wholly to the general effect. W. D. H. 


The Vascularity of the Liver. XX. The Influence of 
Adrenaline on the Venous Inflow. Russet Burton-Opitz 
(Quart. J. expt. Physiol., 1912, 5, 329—-342).—Evidence is adduced 
that the liver possesses two separate motor mechanisms, one in the 
terminals of the hepatic artery, and the other in the radicles of the 
portal vein, both of which are stimulated by adrenaline. W. D. H. 


Metabolism Experiments in the Administration of Atophan. 
Wirtotp Skorczewski and J. Sonn (Chem. Zentr., 1912, ii, 1381; 
from Zeitsch. expt. Path. Ther., 1912, 11, 254—263).—Experiments on 
normal persons and on sufferers from gout show that the adminis- 
tration of atophan causes an increase in the output of uric acid, 
which, however, falls off with subsequent doses, more purine bases 
being discharged. An alteration in the functions of the kidneys is 
presumed, for a retention of chlorides immediately follows the 
administration. The atophan urine always gives the diazo-feaction, 
which becomes weaker after several doses ; it also gives the phenol 
reaction with bromine water, a dirty rose-coloured precipitate with 
Millon’s reagent, a yellow precipitate with phosphotungstic acid, and 
a green colour with a mixture of ammonium sulphate and ammonia. 


J.C. W. 


Why Does Atophan Increase the Excretion of Uric Acid? 
Wito.tp Sxérozewski (Chem. Zentr., 1912, ii, 1679; from Zettsch. 
expt. Path. Ther., 1912, 11,501—507. Compare preceding abstract),— 
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The action of atophan is presumed to be an oxidation disturbance, of 
which the interference in the degradation of uric acid is a special 
ease. This affords an explanation of the variations in uric acid 
values, the increase in neutral sulphur, and the appearance of the 
diazo-reaction in atophan urine. J.C. W. 


The Formation of Phenol from p-Cresol in the Organism 
of the Dog. Max Siecrriep and R. Zimmermann (Biochem. Zeitsch., 
1912, 46, 210--224).—In view of Baumann’s conceptions as to the 
degradation of tyrosine in the organism through p-ciesol and p-hydroxy- 
benzoic acid to phenol, the effect of the administration of p-cresol 
was investigated, and it was found to yield phenol ; 32—48% of the 
phenolic substances administered were recovered in the urine, of 
which 23—46% was in the form of phenol. Various modifications in 
the technique of phenol and cresol estimation are given, chiefly with 
regard to the method of bromination, and the addition of sufficient 


alkali before evaporating the urine to prevent loss of phenol. 
S. B.S. 


Formation of Glycine in the Body. II. Atserr A. Epstein 
and SaMuEL Bookman (J. Biol. Chem., 1912, 13, 117—132).—Free 
leucine does not yield glycine, although it undergoes decomposition 
in the body. When benzoyl-leucine is given with benzoic acid, the 
output of hippuric acid is much greater than the leucine alone allows. 
Phosphorus poisoning causes no increased production of glycine or 


hippuric acid. Phosphorus plus benzoic acid has also no such effect 
unless the animal is fasting; then the increase must be due to 
massive disintegration of protein. Much of the glycine liberated on 
feeding with benzoic acid must be the result of a synthesis in the 
body. W. D. H. 


Tolerance to Nicotine. Water E. Dixon and W. E. Lee (Quart. 
J. expt. Physiol., 1912, 5, 373—-382).—A person tolerant to nicotine 
may be so because nicotine is not absorbed, but this is unlikely. A 
second explanation may be that it is more readily destroyed by the 
tissues. The present experiments were made on rabbits, and in 
thirteen out of sixteen experiments, tolerance was established, the drug 
being injected under the skin, or into the blood-stream. The analyses 
of the tissues show that the second explanation given above is correct, 
but that all the cells of the body do not possess the power of destroy- 
ing nicotine in equal measure: the liver is the most effective. Evidence 
is adduced that the destruction is probably oxidative and due to the 
action of an enzyme. W. D. H. 


The Oxidation of p-Phenylenediamine by Animal Tissues. 
Fr. Batre. and (Mile.) Lina Stern (Biochem. Zeitsch., 1912, 46, 
317—342).—It is shown in investigations of the oxidative functions 
of tissues that the p-phenylenediamine reaction is better than the indo- 
phenol reaction. All tissues can oxidise this substance. ‘The amount 
of oxygen consumed was in most cases measured, and it was found 
that in the accessory respiration of the tissues the amount consumed 
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was the sum of that used up by the tissues, when without the reagent 
plus the amount necessary to oxidise the reagent. In the primary 
respiration, on the other hand, the p-phenylenediamine oxidation 
partly replaced the tissue respiration. The oxidation is most 
intensive in the heart, red muscles, liver and kidney, and much less 
in the pancreas, spleen, and lungs. With the exception of the pancreas, 
the tissues maintain their oxidative capacity for a long time after 
death. Under similar conditions of experiment, most tissues use up 
the same amount of oxygen for oxidising p-phenylenediamine as they 
do for succinic acid ; the brain, however, uses up more. In muscles 
and liver, no more oxygen is used up if both substances are present 
than if they are present alone. The blood is an energetic oxidiser, 
but not the serum, and the action appears to be due mostly to the 
hemoglobin, as in the blood of some animals, the oxidative capacity 
remains after heating to 60°, or treatment with pancreatin. This is 
not even lost after heating the blood with mineral acids. An aqueous 
extract of liver inhibits the oxidative capacity of the blood, and the 
inhibitory action is not destroyed by warming to 60°. Blood has no 
appreciable oxidative action on succinic acid. 8. B. 8. 


The Influence of Various Factors on the Oxidation of 
p-Phenylenediamine by Animal Tissues. Fr. Batre.u and 
(Mile.) Lina Stern (Biochem. Zeitsch., 1912, 46, 343—366).—Small 
amounts of acid or alkali inhibit oxidation. There is no marked 
optimal temperature of reaction between 30° and 50°, but the action is 
lost by heating tissues to 60° for ten minutes. In medium concentra- 
tions, salts accelerate the reaction, exerting an inhibitory action at 
higher concentrations. Up to a certain limit the rate of oxidation 
increases with an increase of the concentration of the p-phenylene- 
diamine. The oxydase is not washed out from the tissues by water, 
and the washed tissues still contain the oxydase. In oxygen, the 
reaction is more energetic than in air. The oxydase is destroyed 
by treating the tissues with alcohol or acetone, or with weak solutions 
of mineral acids, Aqueous extracts of tissues oxidise in presence of 
hydrogen peroxide, and this function is not lost on heating. The 
washed residue of muscular tissue will not oxidise in the presence of the 
peroxide after heating to 60°. Treatment of tissue with pancreatin 
diminishes the oxidative capacity. Both fresh and heated pancreatin 
increase the oxidative capacity of the vegetable polyphenoloxydases. 
Catalysts accelerating the oxidation of p-phenylenediamine and succinic 
acid are distinguishable from other oxydases by the facts that they are 
not dissolved out by water, and are destroyed by alcohol, acetone, or 
trypsin. With the exception of those of the brain, the catalysts appear 

8. B.S. 


to be identical. 


Pharmacology of Picrotoxin, Picrotin, and Picrotoxinin. 
ALFREDO CuHisTonI (Chem. Zenir., 1912, ii, 371—372; from Arch. 
Farmacol. sperim., 1912, 13, 220—240).—Picrotoxin and picrotoxinin, 
in concentration 1 in 2000, reduce the tone and the amplitude of the 
contractions of smooth muscle, but in concentration 1 in 10,000 they 
increase the amplitude and diminish the number of contractions, 
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and either do not influence or slightly increase the tone of smooth 
muscle ; picrotin is inactive. 

All three substances, in a concentration of | in 2000, slightly increase 
the tone of striped muscle. 

The frequency and contraction of the amphibian heart are affected 
by picrotoxin and picrotoxinin, due to their action on the muscle ; 
picrotin is inactive. 

Picrotoxin and picrotoxinin intravenously injected in dogs reduce 
the pulse and increase the blood pressure, due to stimulation of the 
pneumogastric and the vasomotor centres. 

All three substances (1 in 2000—+4000) still the isolated hearts 
of cats and rabbits, but this effect ceases when the poisons are removed. 
In a concentration of 1 in 80,000, picrotoxin at first quickens and then 
slows the heart’s action, and these effects are not inhibited by the 
previous application of atropine. Picrotoxinin (1 in 80,000) at first 
strengthens and quickens the heart’s action by its effect on the vagus, 
but finally stills the heart by direct action on the muscle fibres. Picrotin 
(1 in 40,000) accelerates the heart-beats and reduces the strength of the 
pulse. tT. A. 


The Poisonous Nature of Methyl and Ethyl Alcchols. 
ALEXANDER LANGGAARD (Chem. Zentr., 1912, ii, 1382—1383; from 
Berl. klin. Woch., 1912, 49, 1704).—Methyl alcohol is more poisonous 
than ethyl alcohol when taken in repeated smal! quantities, but ethyl 


alcohol is much more dangerous when taken in a single large dose. 
C. W. 


Hemolytic Substances obtained from Serum, and the 
Vitellus of Egg, Submitted to the Action of Venoms. C. 
DELEZENNE and (Mile.) 8S. Lepesr (Compt. rend., 1912, 155, 
1101—1103. Compare iid., 1911, 152, 790 ; 153, 81).—Cobra venom 
acts on the serum of horse blood or the vitellus of egg, giving rise, by 
diastatic action of the venom on the lecithin, to haemolysin, which 
differs from lecithin in that it is soluble in water and insoluble in 
ether, and its molecule does not contain any unsaturated fatty acids 
(oleic acids). It resembles lecithin in its solubility in alcohol. 

Tn the case of the serum the venom-serum mixture attains a maximum 
hemolytic power, which then decreases until the mixture is inactive. 
At the same time a very five precipitate of calcium soaps (palmitate 
and stearate) is produced. This diminution in activity, which is 
peculiar to serum, corresponds with further decomposition of the 
hemolysin, and if the serum is dialysed prior to addition of the venom, 
the second stage in the action does not occur, and it behaves in the 
same manner as the vitellus of egg. The liquid resulting from the 
dialysis of the serum produces this secondary effect on addition to a 
venom-vitellus mixture. W. G. 
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Chemistry of Vegetable Physiology and Agriculture. 


A Hygienic Pipette for Bacteriological and Chemical Work. 
Sercer TscnacuorTin (Centr. Bakt. Par., 1912, i, 67, 319—320).—The 
pipette is intended to facilitate the removal of liquid cultures of 
pathogenic organisms, volatile poisonous compounds, or liquids above 
flocculent precipitates. A double-bored rubber cork is cut transversely, 
and between the two parts an ordinary rubber cap, such as is used for 
closing bacterial tube-cultures, is interposed and the three cemented 
together. Holes are made through the rubber cap with a hot needle, 
and two tubes are introduced: (a) a short straight one projecting 
slightly above and below the cork ; (6) a siphon tube having the 
longer arm through the cork. A test-tube, having a diameter slightly 
larger than that of the rubber cork, is used as receiver, and closed by 
means of the flange of the rubber cap. The short arm may then be 
placed in the liquid to be pipetted off, and the cork of the pipette 
depressed slightly into the tube ; the short glass tube is then closed 
by the fore-finger and the cork raised slightly. By this means a 
‘sufficient vacuum is created in the tube to cause the liquid to siphon 
over, and the flow is stopped by raising the short arm out of the liquid. 

H. B. H. 


Detection of Chitin in Bacteria. A. VirHorver (Ber. Deut. 
botan. Ges., 1912, 30, 443—452).—Chitin was found to be present in 
a number of bacteria, and the occurrence of glucosamine in bacterial 
material is attributed chiefly to the abundant presence of chitin rather 
than to glucoproteins. 

The results are of interest in removing a supposed difference between 
fungi and bacteria. That fungi contains chitin has been known for a 
long time. N. H. J. M. 


Gas Metabolism of Bacteria. I. Fermentation of Dextrose 
by Bacillus coli, B. typhosus, and Bacterium welchii. FREDERICK 
G. Keyes and Louis J. GiLtespie (J. Biol. Chem., 1912, 13, 291—304). 
—The evolution of gas accompanying bacterial growth on media 
containing dextrose was studied by an exact method. Dextrose 
peptone media yield with 2. coli more carbon dioxide than hydrogen 
on anaérobic fermentation ; on a medium of ammonium lactate, di- 
sodium phosphate, and dextrose, nearly equal volumes of the two gases 
are obtained, the mean value of CO,:H, being 1°06. This ratio is 
raised by the presence of oxygen, and by increase of phosphate. With 
B. typhosus the ratio is never below 19; with Bacterium welchii it is 
1-48, W. Dz. H. 


Gas Metabolism of Bacteria. II. The Absorption of Oxygen 
by Growing Cultures of Bacillus coli and Bacterium welchii. 
Freperick G. Keyes and Louis J. Giuiespie (J. Biol. Chem., 1912, 18, 
305—310).—For both micro-organisms the absorption of oxygen 
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simulates a unimolecular reaction, but the respiratory quotients are 

widely different. With varying oxygen pressures the ratio CO,: H,, 

varies enormously for B. coli, but only slightly for Bact. welchit. 
W..D.. EB. 


Activation of Certain Processes of Microbic Oxidation by 
Uranium Salts. Henri Acutnon and R. Sazerac (Compt. rend., 
1912, 155, 1186—1188).—A further study of the influence of uranyl 
acetate on Mycoderma aceti (compare A., 1912, ii, 973) and a compara- 
tive trial of the influence of uranyl nitrate and uranyl acetate on the 
sorbose bacteria. In the case of the acetic acid ferment, 1 part of 
uranyl acetate per 1000 gives an increase of 57% in the acid production, 
and even at a dilution of 1 in 100,000 an increase is shown at the end 
of seven days. With the sorbose bacteria, uranyl nitrate increases the 
rate of oxidation up to concentrations of 1 in 5000, but stops all 
fermentation at 1 in 1000. At all concentrations the acetate has 
a more favourable influence than the nitrate, and 1 part of the acetate 
in 10,000 produces an increase yield of 76%. W. G. 


Action of Infinitesimal Doses of Different Alkaline Sub- 
stances, Fixed or Volatile, on the Vitality of Microbes. 
AveusTte Trittat and M. Fovassier (Compt. rend., 1912, 155, 
1184—1186).—A study of the effect of adding minute quantities of 
various alkalis and organic bases to distilled water, to which is then 
added a drop of dilute, microbic, aqueous emulsion, containing no 
nutrient medium. The results, expressed in numbers of colonies 
formed, are given for the organism WM. prodigiosus. With pure water 
there is slight growth for twenty-four hours and then the organism 
dies. Death is immediate with sodium hydroxide until a dilution of 
1 in 50,000 is reached, and it is only in the case of ammonia, at 
dilutions of 1 in 50,000 and higher, that there is any marked increase 
in the number of colonies. With organic bases at higher orders of 
dilution (1 in 250,000) the number of colonies formed is greater with 
fatty amines than ammonia, and still greater with aromatic amines, 
aithough even here death ensues after fifteen days. ‘The addition of 
traces of putrefactive gases to the distilled water allows cultivation to 
proceed even after three months. W. G. 


Putrefaction with Special Reference to the Proteus Group. 
Leo F. Rerreer and Ciype R. Newew (J. Biol. Chem., 1912, 13, 
341—346).—Putrefaction is taken to mean decomposition of protein 
with the production of malodorous substances. The power to bring 
this about has been attributed to various members of the Proteus group 
acting anaérobically. The present experiments do not confirm this. 

W. D. H. 


The Influence of Organic Acids on the Fermentation by 
Yeast. Fritz Jonansessoun (Biochem. Zeitsch., 1912,4'7, 97—117).— 
Formic acid and its higher homologues accelerate, in sufficiently dilute 
solutions, the rate of fermentation by yeast. The optimal action 
for each acid lies at the same molecular concentration. The smallest 
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quantities of the acids which stop fermentation do not kill the yeast. 
The stoppage of fermentation depends on the concentration of the acid 
and not on the absolute quantity present. The relationship between 
this concentration and the quantity of yeast is not a simple propor- 
tional one, but can be represented by the equation of a parabola. No 
appreciable adsorption of acids by yeast takes place. The essenti:l 
action of acids is to be ascribed, not to the ions, but to the whole 
undissociated molecule. S. B.S. 


The Mechanism of Alcoholic Fermentation. ALEXANDER VON 
LeseDev (Biochem. Zeitsch., 1912, 46, 483—489).—A reply to the 
criticisms of Harden and Young (A., 1912, ii, 670). 8. B. 8. 


The Mechanism of Alcoholic Fermentation. II. ALEXANDER 
von LEBEDEV and N. Griaznov (Ber., 1912, 45, 3256—3272. Com- 
pare A., 1911, ii, 816, 1122).—Pure glyceraldehyde is fermented by 
extract of dried yeast directly to carbon dioxide and alcohol. Hexose- 
phosphoric ester is not formed as intermediate compound as in the 
case of the fermentation of dihydroxyacetone. 

It is further shown that during the fermentation of sugar by yeast 
extract, acetaldehyde is not reduced to alcohol ; on the other hand, in 
the absence of sugar, yeast extract is able to reduce acetaldehyde to 
alcohol. ‘This reduction is effected by an enzymatic process. 

It is considered that during fermentation hexose is hydrolysed to 
two trioses, one of which, glyceraldehyde, loses hydrogen, forming 
pyruvic acid, which undergoes rearrangement immediately and breaks 
down into acetaldehyde and carbon dioxide (compare Neuberg, A., 
1911, ii, 976, 1019, 1020). Methylglyoxal hydrate is possibly an inter- 
mediate product (Neuberg and Kerb, A., 1912, ii, 973) ; preliminary 
experiments indicate that methylglyoxal is fermentable by yeast 
uice. 

The decomposition of hexose into two molecules of triose is regarded 
as a reversible reaction ; it will proceed when part of the triose is 
withdrawn as hexosephosphate, so that this last compound acts as a 
regulating factor. The following complete scheme is suggested for 


fermentation : 
4 CgH 20, — 80,H,0, ° 


Glyceraldehyde. Dihydroxyacetone. : 
4C0,H,0;—4H,=4C,H,O, 4C,H,0,+ 4RHPO,= 
40,H,0, = 4C,H,O + 400, 4C,H;0,RKPO, +4 H,O 
40,H,0 + 4H,= 4C,H,"OH = 20,H 90,(RPO,),+4H,O 

= 20,H,.0, + 4RHPO, 


2CgH,04= 4CyH,Os, ete. cee 


Influence of Pressure on Alcoholic Fermentation. Lton 
Linpet and L. Ammann (Bull. Soc. chim., 1912, [iv], 11, 953—956).— 
Regnard has shown already that under a pressure of 600 atmospheres 
yeast still ferments sugar solutions. In the present paper it is 
demonstrated that under such pressures as may occur in practice in 
fermenting liquids with yeast in closed vessels, the reproduction of 


VEGETABLE PHYSIOLOGY AND AGRICULTURE. i, 145 


yeast and the fermentation go on at the same rate as under atmospheric 
pressure, although when the experiments are conducted under such 
conditions that the air is not renewed, fermentation and the multiplica- 
tion of the yeast-cells take place more slowly, although the same 
production of carbon dioxide and alcohol is eventually reached. 

Z. & ©. 


Is Ethyl Alcohol Produced by Yeast Fermentation in 
Absence of Sugar? Cart Nevupere and Jonannes Kers (Chem. 
Zentr., 1912, ii, 1299—1300 ; from Zeitsch. Garungsphysiol. Mykologie, 
1912, 1, 114—120).—Since pyruvic acid is easily attacked by yeast 
with the formation of acetaldehyde (A., 1911, ii, 1019) it was expected 
that the ferment alone might be able to carry the reduction further. 
No alcohol could be found, however, but in the presence of sugar, 
much less aldehyde was formed than the amount of pyruvic acid 
destroyed would warrant. It seemed, therefore, that in normal 
alcoholic fermentation, a substance is produced which can reduce 
pyruvic acid or acetaldehyde to alcohol. Formic acid suggested itself, 
but was found to be without influence. Glycerol, however, had the 
effect of largely diminishing the output of acetaldehyde, J.C. W. 


The Primary Transformation of Hexoses by Alcoholic 
Fermentation. Hans von Evier and Tu. Beracren (Chem. Zentr., 
1912, ii, 1383—1384; from Zettsch. Garungsphysiol. Mykologie, 1912, 
1, 203—218).—The addition of yeast extract to living yeast expedites 
fermentation by 100%, and the difference, AC’, between the change in 
optical rotatory power and the carbon dioxide developed (compare 
A., 1912, ii, 377) is increased by 20%. Assuming that fermentation 
proceeds in two stages, hexose —> intermediate product and inter- 
mediate product —-> alcohol and carbon dioxide, it follows that, if the 
extract contains only one co-enzyme the first stage will be accelerated, 
but if there is a co-enzyme in the extract appropriate to each stage, 
then the two reactions will be unequally accelerated according to the 
relative amounts cf the co-enzymes. Sodium nucleate also increases 
the activity of living yeast. J.C. W. 


The Effect of Phosphates on the Work of the Proteolytic 
Enzymes in Yeast. Nuicoraus Iwanov (Chem. Zenir., 1912, ii, 
1384—1385; from Zettsch. Gartingsphysiol. Mykologie, 1912, 1, 
230—252),.—The action of antiproteolytic by-products in yeast fermen- 
tation may be overcome by the addition of acid phosphates. Experi- 
ments with dead yeast cells (hefanol) show that the decomposition of 
albumin increases with the concentration of potassium dihydrogen 
phosphate, and that this increase is independent of temperature. By 
decreasing the volume of liquid, or by the addition of autolysis pro- 
ducts, the action is still further increased, whereas leucine and tyrosine 
do not influence the process, but dipotassium hydrogen phosphate 
hinders it. 

The proteolytic enzyme may be partly extracted from hefanol by 
means of water. When heated to 80°, it becomes inactive, but the 
addition of potassium dihydrogen phosphate revives its activity. It 
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seems that this salt is able to regenerate the peptase and to promote 
its action. J.C. W. 


Comparative Influence of Potassium, Rubidium, and Cesium 
on the Development and Sporulation of Aspergillus niger. 
BenJAMIN Sauton (Compt. rend., 1912, 155, 1181—1183).—Aspergillus 
niger was cultivated on Raulin’s liquid in the presence of equivalent 
amounts of potassium, rubidium, and cesium as chlorides, and the 
crops weighed after four days at 37°. Potassium causes an enormous 
increase in the crop, which is diminished by 50% on replacing the 
potassium by rubidium, whilst cesium is not a nutrient substance for 
the organism. Ina mixture of the chlorides, Aspergillus niger fixes 
the potassium before the rubidium and cesium, thus forming a means 
of freeing the two latter from the last traces of the former metal. 
Potassium plays an important part in the sporulation, although in the 
absence of zinc this could not be conclusively demonstrated. On 
substituting rubidium or cesium for potassium no spores are formed. 


W. G. 


The Scission of a- and £-Methylglucoside by Aspergillus 
niger. AxtHur W. Dox and Ray E. Nespie (Biochem. Zeitsch., 1912, 
46, 397—402).— Aspergillus niger acts on the two glucosides in 
exactly the opposite way to that in which yeast acts, for it readily 
hydrolyses the £-form (100% within six days), whereas it acts only 
slowly on the a-form, hydrolysing only 8% in twenty days. No 
capacity of adaptation of the ferment to the a-form could be 
demonstrated. S. B.S. 


The Behaviour of Moulds (Aspergillus niger and Penicillium 
crustaceum) towards Phytin. M. A. Jecorov (Zettsch. physiol. 
Chem., 1912, 82, 231—242).—The moulds mentioned grow well in a 
solution of phytin, and assimilate its phosphorus, especially in the 
presence of sucrose and peptone or glycerol. They split off phosphoric 
acid in high measure from the phytin. W. D. H. 


Decomposition of Carbamide, Uric Acid, Hippuric Acid, and 
Glycine by Moulds. ALExanpER Kossowicz (Died. Zentr., 1912, 41, 
791—792 ; from Zeitsch. Gartingsphysiol. Mykologie, 1912, 1, 60—60). 
—Pure cultures of the following moulds were found to assimilate 
urea, uric acid, hippuric acid, and glycine under sterilised conditions : 
Botrytis bassiani, Aspergillus niger, Jsaria farinosa, a Fusisporium, 
Mucor Boidin, and Phytophthora infestans. Penicillium brevicaule and 
P. crustaceum utilise urea, uric acid, and glycine, whilst Cladosporium 
herbarum and Aspergillus glaucus only utilised urea and uric acid as 
sources of nitrogen. N. H. J. M. 


The Apparent Respiration of Dead Cells in the Reduction 
of Pigments. Orro Meyernor (Pfliger’s Archiv, 1912, 149, 
250—274).—Neutral and weakly alkaline acetone yeast possesses a 
measurable power of taking up oxygen, and this is increased in the 
presence of methylene-blue. In the presence of dead cells, reduction 
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of methylene-blue occurs also, but it occurs also if the dead cells are 
absent. It is, therefore, not due to anything of the nature of vitality. 
In one living animai cell, the egg of the sea-urchin, dissolved oxygen 
is present. W. Dz. H. 


The Action of Uranium on the Plant Cell. C. Acqua 
(Chem. Zentr., 1912, ii, 1471 ; from Arch. Farmacol. sperim., 1912, 14, 
81—84).— Dilute solutions of uranium salts (1 : 20,000 to 1 : 40,000) 
are absorbed by the cells of the roots of higher plants, where they 
hinder the division of the nuclei, and, consequently, the growth. 
The cells of the green parts are less permeable to uranium salts, and 
are therefore scarcely injured. Thorium and manganese salts have a 
similar but much smaller effect. J.C. W. 


Absorption of Aniline Dyes in Living Plant Cells. E. Ktster 
(Bied. Zentr., 1912, 41, 763—764; from Jahrb. wiss. Bot., 1911, 50, 
261).—It is shown that a considerable number of dyes, insoluble in 
fats, are abundantly taken up by plant cells. Overton’s lipoid 
hypothesis regarding the nature of the outer layer of protoplasm is, 
therefore, insufficient, whilst Ruhland’s opinion that there is no 
relation between the diffusibility of dyes and their penetration into 
plant cells is incorrect, N. H. J. M. 


The Physical Character of Bio-electrical Differences of 
Potential. Remnarp Beutyer (Piochem. Zeitsch., 1912, 47, 73—93), 
—The difference of potential at the contact surfaces—part of 
plant/aqueous solution of an electrolyte—can be altered in the sense 
that increasing dilution of the electrolyte makes the solution more 
positive. The change can be expressed by the following equation:: 


~58 log 1+ J/1+10%mie,? 


Pot. diff. 1 — Pot. diff. 2=58 log 
C. 


2 1+ ,/1+10%m2c,? 
where 
log 1 _ Limiting value of potential difference — Pot. diff. for c= /500 
m 58 ; 


The method of arriving at these equations is given, and also an ex- 
perimental verification of the same. The biological significance is also 


discussed. S. B. 8. 


Sterile Cultures ofa Higher Plant. Assimilation of Nitrogen 
as Ammonia and as Nitrates. Ivan Scnutov (J. exper. Landw., 
1912, 18, 200—205 (in Russian), 205—206 (German Abstr.). Com- 
pare Hutchinson and Miller, A., 1909, ii, 923).—The results of sand 
culture experiments, under sterilised conditions, showed that nitrogen 
in the form of ammonium sulphate is assimilated by maize plants. It 
is also shown that the availability of phosphorite is considerably 
increased by the employment of ammonium nitrate, and that ammonium 


nitrate overcomes the injurious action of ammonium sulphate. 
N. H. J. M. 


Localisation and Function of Potassium in Plants. Tu. 
Weevers (Died. Zentr., 1912, 41, 764—765; from Ree. trav. bot. 
Néerland., 1911, 8, 289—332).—By means of Macallum’s reagent 
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(sodium cobaltinitrate with ammonium sulphide and glycerol) it was 
found that potassium is present in all parts of Thallophytes, whilst 
negative results were obtained with the pollen grains of crocus and 
tulips. The greatest amount of potassium in Phanerogams was found 
in the young, embryonal tissues rich in plasma, and in the paren- 
chyma of leaves, seeds, roots, and stems. 

The conclusion is drawn that potassium takes part in the produc- 
tion of proteins. Its absence in the chlorophyll is opposed to the 
theory of Grafe and Stoklasa, that it takes part in the process of 
assimilation, N. H. J. M. 


Chlorogenic and Saccharic Acids in Latex. K. Gorter (Rec. 
trav. chim., 1912, 31, 281—286).—The colour reactions with ferric 
chloride which de Jong and Tromp de Haas (A., 1904, ii, 762) have 
shown to be characteristic of the latex of certain plants resemble the 
reactions with the chlorogenic acid obtained from coffee (A., 1908, 
i, 186). A delicate test for this acid is now described. It consists in 
boiling the suspected substance with dilute hydrochloric acid for an 
hour, extracting with ether, and shaking the washed and not too 
concentrated extract with very dilute ferric chloride, when a violet 
coloration is produced. By this means it is shown that chlorogenic 
acid is present in the latex of Ficus elastica and of Castilloa elastica. 
It has actually been isolated from the latter substance, 300 grams of 
the latex yielding 0°3 gram chlorogenic acid, m. p. 208°, [a] — 35°2°. 
The latex of Ficus elastica contains, in addition, an organic magnesium 
salt, which has now been isolated and given the formula 

C,H,O,Mg,3H,0. 
The free acid has [a]j; + 36°5°, and gives a sparingly soluble potassium 
salt, which closely resembles potassium disaccharate, and a diphenylhydr- 
azone, m. p. 210°, which is identical with that derived from d-saccharic 
acid. This magnesium salt is the first indication of the occurrence of 
d-saccharic acid in nature. J.C. W. 


The Carboxylase of Higher Plants. W. Zaursxi and ExisaBeTu 
Marx (Biochem. Zeitsch., 1912, 477, 184—185).—Neuberg has shown 
that yeast can ferment pyruvic acid with evolution of carbon 
dioxide. The authors now show that the addition of this acid to 
powdered pea-seeds causes an increase of the post-mortal production of 
carbon dioxide, which takes place with equal energy in air and 
hydrogen. B. 8. 


Basic Constituents of Fly Agaric. E. Buscumann (Chem. 
Zenir., 1912, ii, 613; from Pharm. Post, 1912, 45, 453—454),—A 
methyl alcohol extract of fly agaric (Amanita muscaria) by precipita- 
tion with phosphotungstic acid and silver nitrate yielded hypoxanthine 
and xanthine, the former predominating (compare Zellner, Chemie der 
hiheren Pilze, 1907). T. A. H. 


The Inulin Metabolism of Cichorium Intybus (Chicory). II. 
The Formation and Storage of Inulin. Viktor Grare and 
V. Voux (Biochem. Zeitsch., 1912, 47, 320—330. Compare A,, 1912, 
ii, 977).—From estimations of reducing sugar and inulin in different 


‘VEGETABLE PHYSIOLOGY AND AGRICULTURE. i. 149 


parts of the plant collected at different periods, the following con- 
clusions were drawn. The inulin is not merely a reserve material, 
but is intimately connected with the general carbohydrate metabolism, 
as it can be readily detected macrochemically in the parenchymatous 
cells of the leaves of young plants. No difference in the inulin and 
levulose content of leaves of plants collected in the morning and 
afternoon could be detected. From this fact the conclusion is drawn 
that new carbohydrate is formed during the day in such quantity that 
an equilibrium is maintained between the levulose and inulin. As the 
development of the root progresses there is a constant increase in the 
inulin content, accompanied at first by a diminution of the 


Jevulose ; the latter increases in quantity again as the roots ripen. 
S. B. 8. 


The Organic Phosphoric Acid of Cotton-seed Meal. R. J. 
Anperson (J. Biol. Chem. 1912, 13, 311—324).—The organic 
phosphorised substance from cotton-seed meal is probably either phytin 


or an isomeride ; this is to be ascertained by further work. 
W. D. H. 


Pigments of the Fucoidwe. Hararp Kyun (Zeitsch. physiol. 
Chem., 1912, 82, 221—230).—The fucoidee contain carrotene and a 
crystalline, yellow pigment probably identical with xanthophyll. They 
further contain a yellow pigment, phycoxanthin, which differs from 
xanthophyll in being soluble in light petroleum. E, F. A. 


Presence of Gentiopicrin, Gentianose, and Sucrose in the 
Fresh Roots of Gentiana Asclepiadea. Marc Brinet (Compt. 
rend., 1912, 155, 1164—1166).—The author has isolated and charac- 
terised gentiopicrin, gentianose, and sucrose from the fresh roots of 
Gentiana Asclepiadea, and has obtained indications of the presence of 
another carbohydrate, hydrolysable by invertin. W. G. 


The Constituents of Ipé tabaco Wood (Bignonia tecoma). 
Orro A. OESTERLE (Chem. Zentr., 1912, ii, 1666—1667 ; from Schweiz. 
Woch. Chem. Pharm., 1912, 50, 529—532).—In order to investigate 
the nature of Lee’s tecomin (T., 1901, '79, 284), the alcoholic extract 
of B. tecoma wood has been freed from resinous matter by means of 
benzene and light petroleum, leaving a mixture which was partly 
soluble in boiling sodium carbonate solution. The soluble substance 
crystallised in yellow needles or leaflets, m. p. 142—143°, soluble in 
alkalis and alkali carbonates with intense red colours which disappeared 
on reduction, but soon reappeared in the air. Tecomin is possibly 
identical with lapachol. From the substance which remained 
undissolved by sodium carbonate, light yellow needles, m. p. 242°, were 
obtained. W 


Variations of the Fatty Matters, Sugars, and Saponin during 
the Maturation of Seeds of Lychnis Githago. (Mlle.) Mariz 
Korsakov (Compt. rend., 1912, 155, 1162—1164).—The fatty matters, 
sugars, and saponin have been estimated in the seeds of Lychnis Githago 
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at three stages in their development: (a) just after flowering, when 
young and white; (6) further advanced but still white; (c) almost 
ripe and black. The results show a marked decrease in the content 
of fatty matters and sugars, reducing and non-reducing, and an increase 
in the saponin content with advance in development. The young 
seeds only contain traces of saponin, and the amount of saponin in the 
other organs of the plant being practically nil, it seems that the 
glucoside must be formed in the seed itself. W. G. 


Presence of Gentiopicrin in Swertia perennis. Marc Brive. 
(Compt. rend., 1912, 155, 1029—1031 ; J. Pharm. Chim., 1912, [vii], 
6, 481—484).—-Swertia perennis contains the glucoside gentiopicrin, 
which can be isolated in the pure state and hydrolysed by emulsin 
(compare Bourquelot and Bridel, A., 1910, ii, 234). There are also 
indications of the presence of a carbohydrate, which is only very slowly 
hydrolysed by emulsin. W. G. 


Occurrence of Trehalose, Vanillin, and d-Sorbitol. Epmunp 
O. von Lippmann (Ber., 1912, 45, 3431—3434).—After exposure to a 
sudden sharp frost in July, the flowers of some blooming rushes, Carea 
brunescens, growing in a sheltered spot, were observed to be covered 
with minute, hard, white crusts, which proved to be hydrated 
trehalose, C,.H,,0,,,2H,O. 

The flowers of an orchid, Gymnadenia albida, growing last summer 
on the heights above Davos, were observed by the author to have a 
strong odour of vanilla; vanillin was isolated from them. Under 
normal conditions of growth, the flowers of this orchid contain little 
or no vanillin. 

During last year’s wet summer, many fungi in the fields near 
Kissingen grew in enormous quantities and to prodigious size, in 
particular, a variety of Boletus bovinus, which reached the dimensions 
of a dinner plate. After fine weather had set in, a number of the tops 
of these fungi, which had been struck off by a passer-by and had partly 
dried, were found to be covered with a network of a crystalline 


substance which on examination proved to be hydrated d-sorbitol. 
C. 8. 


Chemical means of Protecting Plants from Frost. N. A. 
Maximov (Ber. Deut. bot. Ges., 1912, 30, 504—416. Compare A., 1912, 
ii, 476).—The supposition that the protective action of the substances 
employed depends on the eutectic point of the solution is confirmed 
by the results of further experiments in which mixtures instead of 
single substances were used. A mixture of mannitol and potassium 
nitrate considerably increased the power of resisting cold, whilst the 
two substances, singly, have very little effect. 

As regards the connexion between the protective action and the 
permeability of the plasma for the protective substance, it is now 
shown that the action takes place immediately, and that the result 
depends on the action of the solution on the surface of the plasma. 
From this it follows that the death of plants by freezing is due to 
injury to the surface of the plasma. N. H. J. M. 
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Alfalfa. IV. Enzymes Present in Alfalfa Seeds. C. A. 
Jacosson (J. Amer. Chem. Soc., 1912, 34, 1730—1740).—In continua- 
tion of the investigation of alfalfa (Medicago sativa) (A., 1912, ii, 80, 
239, 976), a study has been made of the enzymes contained in the 
seeds, The results show that the seeds contain enzymes, which, like 
amylase and emulsin, are capable of hydrolysing starch and amygdalin 
respectively; an enzyme which coagulates milk, like rennin; an 
enzyme, which like the peroxydases, precipitates purpurogallin from a 
pyrogallol solution containing hydrogen dioxide, and an enzyme, 
resembling proteases in being able to digest casein and Witte peptone. 
This protease is found to be a vegetable erepsin, since it will not begin 
the digestion of egg-albumin, blood-serum, legumin, or conglutin, and 
its digestion of casein and Witte peptone is checked to some extent by 
the presence of egg-albumin or blood-serum. The seeds do not appear 
to contain invertase or lipase. E. G. 


Comparative Efficiency for Growth of the Total Nitrogen 
from Alfalfa Grass and Corn Grain. Epwin B. Hart, Gzorce C. 
Hompueey, and F. B. Morrison (J. Biol. Chem., 1912, 13, 133—154). 
—Experiments on heifers show that the utilisation of nitrogen for 
growth is as efficient when the source is alfalfa hay as when it is 
corn kernel. There was no sudden increase or decrease in the nitrogen 
of urine or feces when the animals were suddenly changed from one 
ration to the other. The amide-nitrogen, which is high in the grass, 
is therefore not valueless. The effect on milk production will be 
treated later. In growing heifers, the creatinine output rises with 
increased storage of nitrogen. W. D. H. 


Observations on the Action of Fluorine in Nature. Uco 
ALvIsI (Gazzetta, 1912, 42, ii, 450—452).—The author confirms the 
presence of fluorine in wheat (when ripe) and in human teeth. He 
suggests the employment of calcium silicofluoride as a manure. 

R. V. 8. 


Reducing Substances Present in Fresh Sugar Beets. Their 
Influence on the Direct Estimation of Sucrose in the Beet. 
Henri Pewxet (Lull. Assoc. chim. Suer. Dist., 1912, 30, 239—253).— 
Freshly harvested sugar beets always contain a small quantity of 
reducing sugar, amounting to 0°05—0-27 gram per 100 c.c. of the sap. 
This amount is independent of the initial richness of the beet in 
sucrose, and does not vary in different parts of the same beet, The 
estimation is made in the sap clarified by treatment with neutral lead 
acetate ; basic lead acetate precipitates some of the reducing sugar. 
Beets of inferior quality contain 2—2°5 grams of reducing sugar per 
100 c.c. of sap. Beets stored in silos lose some of their sucrose, but 
the amount of reducing sugar does not increase. Beets damaged 
during harvesting or transport contain 0°3—0°35 gram of reducing 
sugar; in sickly beets the quantity increases to 0°4—0°5 gram per 
100 c.c, of sap. 

Reducing sugar is not formed during diffusion. The amount arising 
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during the processes of manufacture is very small when proper care is 
exercised. 

The presence of this reducing sugar renders the polarimetric esti- 
mation of the sucrose in the beet-juice inaccurate. E. F, A. 


Sesame Cake. Acu. GricorrE and Em. Carpraux (Bull. Soe. 
chim. Belg., 1912, 26, 479—485).—A number of samples of sesame 
cake have been examined with respect to the content of pure ash, 
lime, fat, acidity of fat, and oxalic acid. The results show great 
variations in the composition of the commercial products. 

The pure ash contains, as a mean value, 34'5% of lime, the extreme 
values being 28°4% and 39°8% respectively. This determination may 
be employed for controlling the purity of sesame cake, since the great 
majority of other seeds yield an ash relatively poor in lime. Sesame 
cake, free from oil and earth, contains an average of 1:99% anhydrous 
oxalic acid, the individual determinations varying between 1°44% and 
2°96%. This value is not sensibly altered when the oil becomes rancid. 
Free oxalic acid could not be detected. H, W. 


The Black Earths of the Valley of l’oued R’Dom in 
Morocco. G. Gin (Compt. rend., 1912, 155, 1166—1167).—An 
account of a black arable earth from a fertile valley traversed by 
loued R’Dom. A description of the earth and results of chemical 
analyses are given. It is found to support vegetation even in the 
warm, dry months, and this is supposed to be due to the presence of a 
trihydrated aluminium oxide in the clay, which supplies the necessary 
water during the dry months, and recoups itself at the next wet 
season. The black colour is due to an amorphous humic substance, 
which is partly soluble to a brown solution in potassium hydroxide. 

W. G. 


Agronomic Study of Manganese. P. Norrin (Compt. rend., 
1912, 155, 1167—1169).—A study of the behaviour of different soils 
towards soluble manganese salts. Soil has the power of rendering the 
manganese insoluble and fixing it, the constituents of the soil, however, 
having different absorbent powers. Silica and humus play no part in 
the manganese fixation. Chalk produces fixation of the manganese 
by interchange of the calcium and manganese, Natural clay also 
has a marked absorbent power, independent of the lime present. 

W. G. 


Nitrolim and its Decomposition in the Soil. III. C. J. 
Mito (Chem. Zentr., 1912, ii, 1393; from Med. Proefstat. Java- 
Suikerind, 1912, 601—634. Compare A., 1912, i, 16),—Nitrolim is 
hygroscopic, and absorbs water and carbon dioxide with liberation of 
nitrogen. The calcium cyanamide decomposes into cyanamide and 
carbamide, which, with the help of micro-organisms, gives} rise to 
ammonium carbonate. In soils which are only slightly absorptive, 
the calcium cyanamide gives basic salts and cyanamide, and further 
decomposition proceeds very slowly. J.C. W. 
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Purification of Saturated Hydrocarbons by means of Potass- 
ium Permanganate. Nicotat M. Kisanzr (J. Russ. Phys. Chem. 
Soc., 1912, 44, 1748 —1753).—Saturated hydrocarbons, when prepared 
by the reduction of their halogen derivatives, are usually contaminated 
with unsaturated hydrocarbons, and the same is the case with trimethyl- 
enic hydrocarbons prepared by Gustavson’s method. The removal of 
these impurities is an easy matter when the saturated hydrocarbons 
are stable to concentrated sulphuric acid or to fuming nitric acid; 
but in some cases the unsaturated hydrocarbons are converted into 
saturated ones by these reagents, and in certain others the carbon- 
atom skeleton undergoes isomerisation. 

The author has investigated the efficacy of potassium permanganate 
as a means of purification in these exceptional instances. The results 
show that the complete removal of small admixtures of the unsaturated 
compounds in this way is very difficult, and is accompanied by the loss 
of much of the saturated hydrocarbons. As the concentration of the 
unsaturated hydrocarbon in the mixture diminishes, its rate of oxida- 
tion decreases, until finally it may become less than that at which the 
saturated compound oxidises ; thus a mixture containing 15 parts of 
menthane and 5 parts of menthene is converted into one containing 
115 and 2°5 parts respectively by one oxidation, these amounts 
becoming 7:2 and 0°8, and 3°7 and 0:3 after successive oxidations. 
Somewhat similar results are obtained with mixtures of menthane 
and limonene. ZT. 2.2. 


Fractional Distillation of Coal. Lio Vianon (Compt. rend., 
1912, 155, 1514—1517).—The author has distilled various samples 
of coal at successive temperatures of 400°, 600°, 850°, 1000° and 
1200°, and analysed the gaseous mixtures evolved at these tempera- 
tures. The results show (1) that the unsaturated hydrocarbons 
(acetylene, ethylene, etc.) almost all pass over below 600° and dis- 
appear entirely at higher temperatures ; (2) methane and its homologues 
are very abundant (60—80% of total gas) up to 800°, after which they 
decrease rapidly with rise in temperature; (3) from 800—1000° 
hydrogen predominates, but in its turn diminishes above 1000°; (4) 
very high temperatures favour the formation of carbon monoxide. 

Rise in distillation temperature produces an increase in the total 
volume of gas evolved, but a diminution in its calorific power. 

W. G. 


A New Method for Determining the Position of the Double 
Bond. Jou. Jecorov (J. pr. Chem., 1912, [ii], 86, 521—539).—The 
method consists in combining the unsaturated compound with nitrogen 
peroxide, and heating the resulting additive compound with concen- 
trated hydrochloric acid, whereby the molecule becomes ruptured at 
the position originally occupied by the double linking with the forma- 
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tion of two carboxylic acids : R-CH:CHR! —> NO-0-CHR-CHR!N 0, 
or NO,-CHR:CHR!-0-NO —> R:-CO,H + R!-CO,H. 

The transformation of a nitrite into a carboxylic acid has been 
investigated in the case of amyl nitrite, which, under the influence of 
hydrochloric acid, yields amy] alcohol and an ester, presumably amyl 
valerate, the valeric acid being formed by the oxidising action of the 
nitrite on the amy! alcohol. 

When heated with water at 160—170°, the light yellow, oily, 
additive compound of oleic acid and nitrogen peroxide yields pelargonic 
acid, w-nitrononane, azelaic acid, and 6-nitrononoic acid. The nitro- 
compounds could not be isolated in a state of purity, and therefore 
were identified by reducing them to the corresponding amino- 
compounds. 

6-Aminononoic acid, NH,°CH,°[CH,],-CO,H, was isolated in the 
form of its platinichloride from the above mixture by distillation in 
steam, and reduction of the residual nitrononoic and azelaic acids with 
tin and hydrochloric acid. 

Nonylamine is a viscid liquid, and forms a hydrochloride which 
becomes black when heated without showing a definite m. p.; the 
platinichloride, 2C,H,.°NH,,H,PtCl,, crystallises in golden-yellow 
needles. 

When heated with concentrated hydrochloric acid, the additive 
compound of oleic acid and nitrogen peroxide yields pelargonic and 
azelaic acids, together with hydroxylamine. 

From these results the conclusion is drawn that the additive com- 
pound consists of a mixture of two isomerides (I) and (II), which, 
when heated with water, undergo the transformations shown in the 


following scheme : 
(I.) 2C0,H,,"CH(NO,)-CH(O-NO):C,H,,°CO,H —> H,0+N,0 + 
H,0 


20,H,,*CH(NO,)-CO-C,H, ,;CO,H -> 0 gH 19° NO, + C,H,,(CO,H),. 
(II.) 20 Har" CH(0-NO)- CH(NO,): C,H," CO,H —> H 90+N,0+ 
C,H, ,"CO-CH(NO,)-C,H,,-CO,H —> O,H,,: 00, H +NO, °C. Hie CO,H. 

The action of hydrochloric ‘acid on @-nitrononoic acid gives rise to 

azelaic acid: NO,°CH,°[CH,],-CO,H —> 
HON: (OH): (CH, )," CO, H —-> NH,°0OH + 0,H,,(CO,H),. 
In a similar manner nitrononane yields pelargonic acid. 

The above method has been applied to the determination of the 
position of the double linking in a number of unsaturated compounds. 
In all cases the unsaturated compound was allowed to combine with 
nitrogen peroxide in light petroleum solution at a low temperature, 
and the resulting oily additive compounds were heated with concen- 
trated hydrochloric acid at 130—140°. 

Undecenoic acid gave sebacic and formic acids. isoOleic acid decom- 
poses into octoic and sebacic acids, corresponding with the structure 
CH,Me-[CH,],*CH:CH-(CH,],-CO,H ; erucic acid into nonoic and 
brassylic acids. 

From the behaviour of the hexylene, prepared from mannitol, which 
yielded formic, acetic, butyric and valeric acids, the author draws the 
conclusion that the hydrocarbon consists of a mixture of two 
isomerides, CHMe:CHPr* and CH,:CH:CH,Pr+. 
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Methoxy- and ethoxy-undecenoic acids, obtained by the action of 
alcoholic alkali hydroxides on the dibromide of undecenoic acid, gave 
results in agreement with the structure : 

OMe:-CH,’(CH, ],-CH:CH’CO,H. 

The unsaturated acids from linseed oil were also examined and 
found to consist of a mixture of the two following compounds: 
CHEt:CH-CH,°CH:CH-CH,°CH:CH-|CH,],°CO,H. 

CH,°[CH,],° CH:CH- CH, -CH:CH:- (CH, ],-CO,H. 
F. B. 


The Theory of the Asymmetric Carbon Atom and Pasteur’s 
Principle. Ernst Moun (J. pr. Chem., 1912, [ii], 87, 91—95).—A 
theoretical paper in which the author shows that, contrary to his 
previous views (A., 1904, i, 1), a compound of the formula O(dR),(/R),, 
where dR and JR represent structurally identical, univalent groups of 
enantiomorphous configuration does not contain an asymmetric carbon 
atom, and is therefore incapable of existing in two enantiomorphous 
forms. F. B. 


The Melting Point of Ethylene Dibromide. Evucen von Biron 
(Zeitsch. physikal. Chem., 1913, 81, 590).—Moles (A., 1912, ii, 533) 
states that ethylene dibromide has m. p. 9°975°. Biron has shown 
that when purified by repeated fractional crystallisation it has 
m. p. 10°012° and D? 271804 (J. Russ. Phys. Chem. Soc., 1908, 40, 
1609). He points out that the work must be carried out in the 
absence of light. J. F.S. 


The History of Distillation and of Alcohol. Epmunp O. von 
LippMANN (Chem. Zeit., 1913, 37, 1—2. Compare A., 1912, i, 824).—The 
author combats the statement attributed to Davidsohn (Mitt. Ges. Med. 
Naturwiss., 1912, 12, 102) that the Celts first submitted fermented 
liquors to distillation and that the knowledge of the process passed 
from them to other nations. D. F. T. 


Ethyl Ether by Catalysis. Caries BaskERVILLE (J. Amer. 
Chem. Soc., 1913, 35, 93—96).—Sabatier and Mailhe (A.,. 1910, i, 
294) have shown that several metallic oxides, including that of 
thorium, exert a catalytic action on alcohols between 300° and 350°. 
In the case of ethyl alcohol, the action appears to consist almost 
entirely of dehydration with formation of ethylene, but at a lower 
temperature the dehydration is said to be capable of limitation to the 
production of ether. 

Experiments are described in which alcohol vapour was passed over 
pure thorium oxide at about 250°, but although the conditions specified 
by Sabatier and Mailhe were carefully observed, little or no ether was 
obtained. E. G. 


Esters and Amides of the Phosphoric Acids. IV. Reaction 
between Esters of Metaphosphoric Acid and Uni- and Multi- 
valent Alcohols. Synthesis of Glycero-mono- and -di- 
phosphoric Acid. Preparation of Pure Silver Metaphosphate. 
Kurt Laneuetp, F. Oppmann, and E, Meyer (Ber., 1912, 46, 
3753—3760).—In part polemical (compare Griin and Kade, this vol., 
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i, 159). When ethyl metaphosphate reacts with ethyl alcohol and 
benzyl alcohol, the following three products are formed : 
PO(OEt),°O°C,H,, PO(OH),°O°C,H,, OEt:PO(O-C,H,)°OH. 

The mono- and tri-esters are obtained in molecular proportions. 
The same result is obtained with glycerol, in which case the excess 
prevents the determination of the relative proportions of the esters. 

Barium glycerophosphate is obtained in stellar aggregates of small 
platelets containing a molecule of water, which is slowly removed on 
drying in a vacuum. On exposure of the anhydrous substance, }H,O 
is absorbed quickly and the second 4$H,O only slowly. Tho solubility 
in water at 220° is 8°4%, und approaches that of the natural product. 

Barium glycerodiphosphate, 2H,O, crystallises well. 

To prepare pure silver metaphosphate, (A gPO,),,H,O, sodium ammo- 
nium phosphate is converted into metaphosphate by cautious heat- 
ing in a vacuum at 320°. About half the product is soluble in water, 
from which it is precipitated in crystalline form on the addition of 
alcohol. This product, 2NaPO,,H,O, reacts with silver nitrate. 

Silver metaphosphate crystallises in large octahedra. E, F. A. 


The Glycerotriphosphoric Acid of Contardi, Paun Carri 
(Compt. rend., 1912, 155, 1520—1521*).—A reply to Contardi (compare 
A., 1912, i, 743), in which the author maintains that the esterification 
of 1 mol. of glycerol with 3 mols. of phosphoric acid gives glycero- 
diphosphoric acid, C,H,(PO,H,),-OH, glycerophosphoric acid, and a 
di-ester of the form PO,R,H, about 50% of the phosphoric acid remain- 
ing unaltered and no glycerotriphosphoric acid being formed. 

He further maintains his views, already expressed (compare A., 
1904, i, 133, 215 ; 1905, i, 184), that, on heating an equimolecular 
mixture of glycerol and phosphoric acid in a vacuum, the mixture is 
transformed quantitatively into the normal tri-ester. W. G. 


Crystalline Forms of Salts of Hthanedisulphonic Acid. 
K. Breicuer (Zeitsch. Kryst. Min., 1912, 51, 502—520).—Detailed 
crystallographic constants are given for the following salts of ethane- 
disulphonic acid: Sodium (2H,O), monoclinic ; 

a:b :c=0°7893 : 1: 0°4624; 
B=91°34'. Lithium (2H,O), monoclinic; a:b:¢=1:5717:1:2:5939 ; 
B=111°7’. Potassium, monoclinic; @:b:c=1°'2594:1:5816; B= 
126°18’. Ammonium, monoclinic; a: 6: c=1°1647: 1: 0°6959; B= 


' 120°21’. Potassium sodium (2H,O), rhombic ; 


a:b:c=0°7467: 1: 0°5563. 
Disodium ammonium, Na,(NH,),(C,H,S,0,),, monoclinic; @:b:¢= 
15637: 1:0°5906 ; B=101°17'. Lithium potassium (1H,0), mono- 
clinic ; a:b: c=1:2401:1:1°2753; B=104°41’. Lithium ammonium, 
monoclinic ; a:b:c=0°7627:1:0°7799 ; B=96°46’. Barium, rhombic ; 
a:b:c=0°7678:1:9°9062. Barium (H,O), rhombic; a:b:¢= 
0°9374:1:0°4051. Strontium (H,O), monoclinic ; 
a:b:¢=0°5347:1:0-0641 ; 
B=101°3’. Cadmium (2H.,0), triclinic; a:b: ‘o=1- 7421:1:1:0515; 
a=90°l’, B=101°56’, y= 100°54 Zine (3H,O), triclinic; a:b:c¢= 


* and Bull. Soc. chim., 1918, [iv], 18, 66—69. 
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05718:1:0°7813; a=94°0’, B=110°28’, y=90°30’. Magnesium 
(4H,O), triclinic; a:b6:c=0°6546:1:0:4066; 2=96°18', B=102°9’, 
y=94°14’. Copper (4H,O), triclinic; a:b:¢=0°6527 : 1 : 0°4350 ; 
a= 95°15’, B= 96°39’, y= 94°32’. L. J. 8, 


Phenomenon of Double Melting for Fats. Anpreas Smits 
and S. C. Boxnorst (Proc. K. Akad. Wetensch. Amsterdam, 1912, 15, 
681—683).—According to Guth (A., 1903, i, 225), tristearin melts at 
71°5°, but if allowed to solidify in a capillary tube it melts at 55°, 
solidifies again, and melts a second time at 71°5°. In view of the 
improbable explanation of these results, the authors have made a 
further examination of the behaviour of the substance, and find that 
the above phenomena are due to the existence of two crystalline 
modifications. Of these, the metastable form appears most readily. 
If, however, the liquid is kept for some time at a temperature between 
the two melting points, the stable form crystallises out, although very 
slowly. 

When the metastable form is heated, it melts at 54°5°, and when 
the temperature is then raised to 63° the stable form is deposited. 
The stable unary melting point is 70°8°. It is probable that the 
double melting phenomena, observed for other fats, are to be explained 
in the same way. H. M. D. 


Anomalies in the Consistency and Melting Points of Fats. 
ApotF Grin (Ber., 1912, 45, 3691—3701).—It has already been 
observed that glycerides can exist in two modifications (Kast, A., 1906, 
i, 922; Griin and Schacht, A., 1907, i, 462). To this phenomenon is 
attributable the variation in the m. p. recorded for certain fats with 
the age or method of preparation of the sample. The present 
investigation endeavours to extend the present limited knowledge 
of this phenomenon. 

[With A. Cusropis].—ay-Dilaurin, obtained from ay-dichlorhydrin 
and potassium laurate, is a mixture of two modifications ; the product 
of higher m. p., 57°, acetyl derivative, m. p. 34°, or after one year 32°, 
is obtained in better yield the lower the reaction temperature 
(140—150°), whilst the other modification, m. p. 40°, preponderates 
when the temperature of formation is somewhat higher (170—180°) ; 
the latter modification very easily remains in a supercooled condition. 
Both forms, on keeping, finally attain a m. p. 45°, which is also the 
temperature observed for a mixed m. p. It is probable that the two 
substances are structurally identical. 

When the two forms of ay-dilaurin are treated with lauryl chloride 
at 100°, two modifications of trilaurin are obtained, one m. p. 45°, the 
other forming soft needles which melt in the hand. The former, 
obtained from the less fusible dilaurin, is identical with natural 
trilaurin; the latter, obtained from the more fusible dilaurin, re- 
sembles its parent substance in having in benzene a molecular weight 
only one-half that expected from the formula ; the less fusible di- and 
tri-laurins are of normal molecular weight. 

ay-Dibenzoin, OBz*CH,-CH(OH)-CH,-OBz, by warming with 
glycerol and sulphuric acid, can be converted into a modification 
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which remains oily at the ordinary temperature ; the molecular weight 
of the substance in benzene solution is, however, approximately 
normal. 

aB-Dibenzoin, obtained from anhydrous potassium benzoate and 
aB-dibromohydrin, and also in a purer condition by the use of silver 
benzoate, is also a viscous, uncrystallisable oil. 

In an addendum it is remarked that lack of recognition of the above 
peculiarities of glycerides may lead to considerable errors, as, for 
example, the reported formation of af-dilaurin from ay-dichlorohydrin 
(van Eldik Thieme, A., 1912, i, 333). 


The Synthesis of Fats, Davin Hope (Ber., 1912, 46, 
3701—3702. Compare Kremann and Schoulz, A., 1912, ii, 1152).— 
The author draws attention to the manner in which the results of 
Kremann and Schoulz (loc. cit.) support his views (A., 1903, i, 140) 
that the stearic and palmitic acids in olive oil must be present in the 


form of “ mixed” glycerides, and not as tripalmitin and tristearin. 
D. F. T. 


Diglyceride-phosphoric Acids. Apotr Grin and Fritz KAvE 
(Ber., 1912, 45, 3358—3367)—When phosphoric oxide acts on 
distearin at temperatures above 100°, or in the absence of moisture, 
blackening takes place. When the requisite amount of water is added, 
esters of pyrophosphoric acid or primary orthophosphoric acid esters 
are obtained. The former decompose into phosphoric acid and the 
ortho-acid esters, which are transformed in turn into secondary and 
tertiary esters and finally into the stible form, pentadistearin phosphate. 
In addition the reaction product contains free phosphoric acid and di- 
stearin. The changes are expressed by the scheme : 

PO(OR)(OH):O-PO(OH), —> PO(OR)(OH), — 
PO(OR),(OH) —> PO(UR), —> P(OR),. 

aB-Distearin pyrophosphate, C,H,(O*CO°C,,H,;),°O°P,H,O,, is a 
colourless, crystalline, fatty substance, m. p. about 65°; primary 
aB-distearin orthophosphate forms colourless, somewhat lustrous, matted 
crystals, m. p. 71°. The secondary ester yields soft crystals, m. p. about 
67°; it forms a waxy, pale yellow si/ver salt with silver acetate, and a 
potassium salt separating in colourless platelets. The tertiary ester is 
very similar to the other esters, but the solution is neutral. 

Pentadistearin phosphate, P[O-C,H,(O*CO:C,,H,,).],, forms colourless, 
brittle crystals, m. p. 70°. All the compounds described are very 
ill-defined. E. F. A. 


Alleged Synthesis of Lecithins. Apotr Grin and Fritz Kaper 
(Ber., 1912, 45, 3367—3376).—To effect the synthesis of lecithins it 
is proposed to allow the components of choline to act in turn on 
diglyceride-phosphoric acid. Ethylene glycol and phosphoric oxide 
acting on distearin produce almost quantitatively distearin ethylene- 
glycol orthophosphate, 

C,H,(O°CO-C,,H,,),.°0*PO(OH):-O-C,H,-OH. 
When ethylene chlorohydrin is used, the reaction takes place in two 
directions, the glycol ester as well as the B-chloroethy/ ester, 
C,H,(0°CO-C,,H,,).°0*PO(OH):0°C,H,Cl, 
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being formed. This compound reacts with trimethylamine, forming the 

trimethylammonium salt, 
O0,H,(O-CO-C,,H,,)."0°PO(O°C,H,Cl)-O-NHMe,, 

and on more energetic ,action of excess of trimethylamine this under- 

goes rearrangement to lecithin hydrochloride, 
C,H,(O-CO-C,,H,,).*O* PO(O°C,H,°N Me,Cl)-OH. 

The final product obtained was a mixture of both compounds together 

with an intermediate product. 

The B-chloroethyl ester, from af-distearinphosphoric acid, forms colour- 
less crystals, which sinter at 60°, m. p. 65—66°; the isomeric 
ay-distearin compound is very similar. 

The ethyleneglycol ester of af-distearinphosphoric acid has m. p. 
65—70°, and is a typically fatty substance. It reacts faintly acid. 

The trimethylammonium salt forms tough crystals which sinter 
at 60°, m. p. 69°. 

The synthetic lecithin hydrochloride (a8-distearincholinephosphoric 
acid ester) product is a soft, waxy compound, which sinters at 60° to a 
clear, viscid oil, which becomes mobile at 64—65° and opaque at 74°. 

E. F. A 


Preparation of Mixed af-Diglycerides. Apotr Grin and 
B. Scureyer (Ber., 1912, 45, 3420—3426).—Glycerol-a-monochloro- 
hydrin is converted by the action of myristoy! chloride into the ester, 
CH,Cl-CH(OH)-CH,°0-CO-C,,H,,, which reacts with stearyl chloride 
to form myristostearochlorohydrin, 

CH,Cl-CH(0-CO-C,,H,,)*CH,(O°CO:C,,.H,,). 
On treatment with silver nitrite the chlorine atom is replaced by 
hydroxy] and a-myristo-B-stearin obtained. 

a-Myristo-y-chlorohydrin is a yellow, mobile oil ; it is converted by 
silver nitrite into a-monomyristin, m. p. 68°. 

B-Myristo-ay-dichlorohydrin forms colourless, transparent, glass-like 
crystals, m. p. 20°. The B-monomyristin obtained from it gives colour- 
less, lustrous, crystalline plates, m. p. 69°. 

a-Myristo-B-stearo-y-chlorohydrin forms colourless crystals, m. p. 31°. 

a-Myristo-B-stearin crystallises in slender platelets, m. p. 58°. 
E. F. A. 


Alcoholysis and the Composition of Cocoanut Oil. Grorez D. 
Exspon (Analyst, 1913, 38, 8—11).—Cocoanut oil when boiled in a 
reflux apparatus with absolute methyl alcohol containing 2% of 
hydrogen chloride for about twenty hours deposits on cooling a large 
quantity of methyl esters ; the remainder may be obtained by diluting 
the alcoholic solution with water and agitating with ether. 

When the mixture of the esters is submitted to distillation at 
14 mm. pressure, seven fractions may be isolated (b. p. 63—76°, 
76—100°, 100—128°, 128—153°, 153—182°, 182—204°, 
204—216°). 

From the results obtained on weighing, refractionating, and further 
identification of the fractions, the author considers that the composition 
of the fatty acids and of cocoanut oil may be represented approximately 
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by hexoic acid 2%, octoic acid 9%, decoic acid 10%, lauric acid 45%, 
myristic acid 20%, palmitic acid 7%, stearic acid 5%, and oleic acid 2%. 
L. DE K. 


Preparation of Ethyl Acrylate. Freprerick G. TroprinGE (Proce. 
Univ. Durham, Phil. Soc., 1912, 4, 223—224).—Ethyl acrylate is 
obtained in 80% yield by the action of the zinc—copper couple on ethyl 
af-dibromopropionate in ethereal solution. F. B. 


Action of Zinc on a Mixture of Pinacolin and Ethyl 
a-Bromopropionate. Nicotar N. Bunce (J. Russ, Phys. Chem. Soc., 
1912, 44, 1776—1788).—This incomplete investigation is published 
owing to the appearance of Umnova’s paper (this vol., i, 7), and is a 
continuation of work begun by Lazarkevitsch and proceeded with by 
Reformatski and Agafonov. 

The products of the action of zinc on a mixture of pinacolin (1 mol.) 
and ethyl bromopropionate (1 mol.) vary with the conditions of the 
reaction. If the latter takes place at the ordinary temperature and 
the viscous mass obtained after three or four days is decomposed with 
water, a yield of 30% of ethyl B-hydroxy-afyy-tetramethylvalerate is 
obtained. At 50—70°, however, this ester is accompanied by (1) a 
lactone, C,H,,0,, which may also be obtained by boiling either the 
ester or the corresponding acid for some hours with 20% sulphuric acid 
solution ; (2) ethyl propionylpropionate, which yields diethyl ketone 
on hydrolysis. 

B-Hydroxy-aByy-tetramethylvaleric acid, 

CMe,*CMe(OH)-CHMe:CO,H, 
forms large, colourless crystals (? rhombohedra), m. p. 109°5—110°5°, 
and has the normal molecular weight in freezing acetic acid. Its ethyl 
ester, C,,H,.0,, is a colourless, viscous liquid, b. p. 117°/20 mm., 
D? 0- 96034, ne 1:44039, and exhibits normal eryoscopic behaviour in 
benzene. The potassium, barium, calcium (+ H,O),and silver salts were 


analysed. 
H 
The lactone, CMe,° tlhe f° r CMe roomed - , forms large 


crystals, m. p. 65—66°, and exhibits the woolen vs: Sl weight in 
freezing acetic acid; when boiled with water it yields a neutral 
solution and does not combine with it. T. HP. 


Uranium Salts. Arrico MazzuccHEtii and OLGa Greco D’ ALcEO 
(Atti R. Accad. Lincei, 1912, [v], 21, ii, 620—626).—The paper deals 
withcomplex uranium salts. Additive products are practically not formed 
in the following cases: mercuric cyanate, carbamide or thiocarbamide 
with uranyl nitrate ; carbamide or hexamethylenediamine with uranyl 
oxalate ; hexamethylenediamine, aniline or pyridine with the complex 
sodium uranyl pyrophosphate, malonate or succinate. Attempts to 
prepare complex salts from aminoacetic, aspartic, aminobenzoic and 
sulphanilic acids were unsuccessful. The aspartate, 

U0,(C,H,O,N),,3H,0, 
was prepared, but it is not a complex derivative. The aminobenzoate, 
U0,(C,H,0. etre O, was obtained, and also the basic sulphanilate, 
UO,-C HO, NS,H,0. 
The uranous salts also appear to have little tendency to form aminic 
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complexes. Diurano-oxalic acid gives ordinary salts with pyridine 
[2U(C,0,),°C,0,(C;H;N),] and with aniline [2U(C,0,).°C,0,(C,H,N).]. 
Indications were obtained of the formation of a complex salt in the 
case of uranous aminoacetate. The basic succinate, UO-C,H,0,,2H,0, 
was prepared, and also the aualogous malonate, UO-C,H,0,,6H,0. 
When a solution of sodium uranylmalonate with an excess of malonic 
acid is electrolytically reduced, the anodic liquid being an acid solution 
of sodium malonate separated from it by a parchment, dark green, 
dichroic crystals of the complex salt, U(C,H,O,),Na,,2H,O, are 
obtained on subsequent concentration of the cathodic liquid in a 
vacuum. A basic uranous phthalate, UO:C,H,0,,3H,O, and uranows 
trichloroacetate, UO,\C,0,Cl,),,3H,O, were also prepared. 
R. V. 8. 


Molecular Rearrangements in the Camphor Series. XI. 
Derivatives of isoCamphoric Acid: isoAminocamphonanic 
Acid and Its Decomposition Products. Wititam A. Noyzs 
and Lronipas R. Littteton (J. Amer. Chem. Soc., 1913, 35, 75—81). 
—It has been shown in earlier papers (A., 1895, i, 295 ; 1909, i, 133) 
that aminocamphonanic acid (aminolauronic acid) is decomposed by 
nitrous acid with formation of lauronolic acid, laurolene, and iso- 
campholactone. The present work was undertaken with the object of 
preparing isoaminocamphonanic acid and studying its behaviour with 
nitrous acid. 

sec.-Methy] isocamphorate (a-methyl isocamphorate), 

CO,H:-C,H, ,°CO,Me, 

has m. p. 89°5—90°, and [a], —58°4° in 10% alcoholic solution (com- 
pare Noyes and Knight, A., 1911, i, 111). The tert.-methyl ester, 
prepared by boiling a solution of the dimethyl ester in methyl alcohol 
with sodium hydroxide, was obtained as a very viscous oil; it has 
[a]p —53°1° in 10% alcohol solution. The terms “secondary” and 
“tertiary” are used here to indicate the carboxyl containing the 
methyl group. 

Methyl sec.-isocamphoramate, CO,Me°C,H,,°CO-N H,, m. p. 126—127°, 
prepared from the sec.-methyl ester by converting it into the chloride 
and treating the latter with ammonia, crystallises in rectangular 
plates, and has [a], —54°1° in 10% solution in methyl alcoho). When 
this ester is warmed with sodium hypobromite solution it yields 
methyl isoaminocamphonanate, b. p. 239° (corr.), m. p. 230° (decomp.), 
which forms white crystals ; the hydrochloride, 

CO,Me-0,H,,°NH,,HCI,H,0, 
has [a], — 32°03° in 10% solution in water, and — 42°03° in 10% solution 
in alcohol. If this hydrochloride is warmed with solution of sodium 
hydroxide and subsequently acidified with hydrochloric acid, the 
hydrochlo ide of isoaminocamphonanic acid, 

H,-CH, ? 

NH,: H-CMe,> OM CO,H, HCI, 
m. p. 320° (corr.), is obtained, which is decomposed by nitrous acid 
with formation of cis-camphonolactone, together with small quantities 
of an unsaturated acid, b. p. 150°/60 mm. (decomp.), and a saturated 
acid which decomposes at 160°. E. G. 
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New Methods of Preparation of Camphonenic (y-Lauro- 
nolic) Acid and the Relation of the Latter to Laurolenic 
(Lauronolic) Acid. Juiivs Brepr [and, in part, Paut Levy and 
S. Linx] (J. pr. Chem., 1913, [ii], 87, \—11).—The first part of this 
paper is mainly a summary of the authors’ views on the constitution 
and relationships of the lauronolic acids and allied compounds, 
together with suggestions concerning their nomenclature (compare 
A,, 1911, i, 417). 

When submitted to slow distillation, dehydrocamphoric acid (A.., 
1902, i, 374) loses carbon dioxide, yielding y-lauronolic (camphonenic) 
acid (I). It is accompanied by isodehydrocamphorie anhydride, from 
which it may be separated by distillation in steam. When purified by 
the calcium salt, C,,H,,0, Ca,H,O, and repeatedly crystallised from 
dilute acetic acid it is obtained in “feather- like crystals, m. p. 155—156° 
(compare Noyes, A., 1912, i, 159). 

Dehydrocamphoric acid combines with hydrobromic acid, yielding a 
mixture of two stereoisomeric hydrobromides (I1), of which the cis-form 
has m. p. 168—170°, and is reduced by zine and acetic acid to cis- 
camphoric acid, whilst the cis-trans-modification has m. p. 232°, and 
on reduction yields cis-trans-camphoric acid : 


CH=C-CO,H CHBr-CH:CO,H  CH(OH):CH 
I { » 
CMe, OMe, | OMe, 
| I 
CH,-CMeCO,H  CH,—CMe00,H = CH,——OMe-C0,H 
(I.) (II.) (III.) 


When boiled in aqueous solution the sodium salt of the cis-trans- 
hydrobromide yields as main product a hydroxy-acid (III), which is 
accompanied by y-lauronolic acid (10%). 

Oxidation of y-lauronolic acid with nitric acid, or of its calcium salt 
with potassium permanganate, gives rise to camphoronic acid. F. B. 


A New Method of Preparation of Laurolenic (Lauronolic) 
Acid and the Decomposition of Camphanic Acid in an Electric 
Reflux Heater under Diminished Pressure. Juxius Brept and 
Aveust Amann (J. pr. Chem., 1913, [ii], 87, 12—26).—Lauronolic acid, 
which the authors now terms laurolenic acid, is obtained by boiling 
y-camphonanic acid (A., 1912, i, 113) for a short time with aqueous 
sodium carbonate. It is accompanied by camphonololactone, and has 
also been prepared (1) by distillation of camphanic acid under diminished 
pressure in a specially constructed, electrically heated apparatus, 
a sketch of which is given, and (2) by heating chlorocamphoric 
anhydride (A., 1912, i, 411) with aqueous sodium carbonate. The 
m. p. of the acid varies from 5:5—7° to 8:5—10° according to its 
method of preparation, and [a], from 181°3° to 195°2° 

The calcium salt separates from its aqueous solution at the ordinary 
temperature with 2H,0, and not 3H,0, as stated by Noyes and Burke 
(A., 1912, i, 159). F. B. 


Methods for the Preparation of Neutral Solutions of 
Ammonium Citrate. James M. Bett and CHartes F. Cowk.h 
(J. Amer. Chem. Soc., 1913, 35, 49—54).—The methods at present 
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employed for the preparation of neutral solutions of ammonium citrate 
are not satisfactory and two new methods have therefore been devised. 
In one of these methods, the excess of ammonia is estimated by 
extracting the solution with chloroform, and titrating the chloroform 
with 0°1¥-hydrochloric acid in preseace of methyl-red as indicator. 
In the other method, the rise of temperature due to the heat of 
neutralisation is observed as the citric acid solution is titrated with 
ammonia, the end-point being at the break in the heating curve. Both 
these methods are considered to be simpler than that involving the 


determination of the conductivity of solutions at constant temperature. 
E. G. 


Thio-y-valerolactone. Kart Fries and H. Menor (Ber., 1912, 
45, 3408—3411).—On heating muy with phosphorus penta- 


sulphide, thio-y-valerolactone, OHMe<e 2) im) is obtained as a 


colourless oil of pleasant aromatic odour, b. p. <A 969/90 mm. It is 
readily hydrolysed by alkali hydroxides to y-mercaptovaleric acid, 
which is reconverted into the thiolactone on treatment with mineral 
acids. 

A further product of the action of the pentasulphide is dithio- 


y-valerolactone, CHMe<o ab 3 


pleasant odour. cuidbamen ais such as sodium methoxide convert 
it very readily into trithio-di-y-valerolactone, 
CH,°CH, CS:S— 
CHMe YHM 
*<s—d— don, pete, 


which crystallises in ae. of large, red prisms, m. p. 77°. 
E. F. A. 


Maleindialdehyde. ALrrep Wout and Bruno Myto (Ber., 1912, 
45, 1746—1756).— Maleindialdehyde diethylacetal, an intermediate 
product in the preparation of tartardialdehyde (A., 1912, i, 162), has 
been hydrolysed by means of dilute sulphuric acid, and the maleindi- 
aldehyde has been characterised. The most striking property of this 
compound is its yellow colour, which is more intense than that of 
diacetyl and may be accounted for by the grouping together of con- 
jugated double bonds and the conveying of the influence of one 
carbonyl group to the other by an ethylenic linking. Oxidation by 
silver carbonate gives maleic and also fumaric acids, and since the 
original acetal yields a tartardialdehyde acetal of the type of meso- 
tartaric acid (ibid.), it is suggested that this is the real maleindi- 
aldehyde, whereas that obtained by Marquis from nitrosuccinaldehyde 
monoacetin (A., 1905, i, 224) is fumardialdehyde, especially as the 
nitrous acid which is formed at the same time has a great tendency 
to convert maleic into fumaric acid. 

For the preparation of maleindialdehyde, CHO-CH:CH:°CHO, 
35 grams of the acetal are shaken with 150 c.c. of /10-sulphuric acid 
and the faintly yellow, pungent smelling solution is exactly neutralised 
with barium hydroxide. After removing the barium sulphate by 
centrifugation, the solution is evaporated at 40° in a vacuum with a 


, an orange-coloured, viscid oil of un- 
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fractionating column which, however, does not prevent the loss of 
some aldehyde, since it is volatile in steam, and the residue is extracted 
with chloroform and dried. The extract is evaporated in the same 
way and the syrupy residue is maintained at 105—115°/9 mm., when 
the polymeric substances slowly decompose and the aldehyde distils 
over. The distillate is collected in a Claisen flask in a freezing 
mixture and redistilled from a bath already heated to 75°, when the 
mobile, yellow, pungent-smelling aldehyde boils at 56—59°/9°5 mm. 
It dissolves in water and organic svlvents, and probably forms 
hydrates and alcoholates, since yellow aqueous or alcoholic solutions 
soon become colourless. It is only slowly affected by oxygen 
or bromine water, but it immediately reduces permanganate or 
ammoniacal silver oxide. Atthe ordinary temperature it very quickly 
changes to a syrup with less intense colour and odour, and it is then 
only slightly soluble in ether, benzene or warm water. From the 
aqueous solution an amorphous solid separates out ; probably a syrupy 
and a solid polymeride exist. 

Derivatives of the dialdehyde have been prepared by hydrolysing 
the acetal, exactly neutralising with sodium carbonate, and precipi- 
tating with the free base in the cold. The diphenylhydrazone, 
NHPh:N:CH-CH:CH:-CH:N:-NHPh, forms unstable, yellow, quadratic 
leaflets from hot alcohol, m. p. 198—199°; Marquis’s dihydrazone 
melts at 236—237° (ibid.). It gives a reddish-violet compound on 
oxidation, which is similar to, but not identical with, Marquis’s 
‘“‘tetrazone”’ ; they are probably not tetrazones at all. The dioxime, 
C,H,0,N,, forms pure white needles from hot methyl alecuhol which 
decompose with violence at 150—155°; Marquis’s compound decom- 
poses at 220° (ibid.). The disemicarbazone, U,H,,0,N,, is only very 
slightly soluble, and crystallises best from a large volume of boiling 
water in slender needles, m. p. 246—247° (corr. ). J.C. W. 


The Isomeric Changes of Dextrose Produced by Alkalis. 
Theory of Catalytic Action. Lronor MicHaz.is and Peter Rona 
(Biochem. Zeitsch., 1912, 47, 447—461).—The changes in dextrose 
(measured chiefly polarimetrically) produced by alkalis (in presence of 
phosphates, etc., added to keep the hydrogen-ion concent:ation constant 
during the experiment) is directly proportional to the hydroxyl-ion 
concentration. The acid nature of dextrose was demonstrated, and its 
dissociation constant was found to be 5:10-1%. This was measured by 
ascertaining the changes in the hydroxyl-ion concentration of sodium 
hydroxide solutions (measured electrometrically) produced by the 
addition of dextrose. From these facts, the hypothesis is put forward, 
that the “catalytic” action of the hydroxyl ions increases the number 
of sugar ions, according to theory of mass action, and it is the latter 
which spontaneously undergo isomeric change. 8. B. 8. 


Conversion of d-Glucose [Dextrose] into a Methylpentose. 
Emit Fiscuer and Kari Zacu (Ber., 1912, 45, 3761—3773).— 
Triacetylmethylglucoside bromohydrin (Fischer and Armstrong, A., 
1902, i, 263), CH,Br*-CH(OAc)-CH-CH(OAc)-CH(OAc)-CH(OMe) 

Vv 


ORGANIC CHEMISTRY. i. 165 


is converted on reduction with acetic acid and zinc dust into a tri- 

acetyl derivative which on alkaline hydrolysis yields B-methy/-d-iso- 

rhamnoside, CH,*CH(OH)-CH-CH(OH)-CH(OH):CH:OMe. This is 
| O I 


H H OH H hydrolyed by acids to d-isorhamnose 
oS a annexed formula), which is identical 
se. or r . we aco the isorhodeose described by 
OH; H OH Vototek (A., 1911, i, 354), and obtained 
= by him from purgic acid. Since no 
asymmetric carbon atom is concerned in the series of reactions, no 
Walden rearrangement is possible, and the methylpentose has the 

same configuration as d-glucose. 
Accordingly the annexed formula of /-rhamnose (methy]-/-mannose), 
which was hitherto uncertain, 1s 


——-0-— . 
established. 
OH H H B-Methyl-d-isorhamnoside, like [- 
CH 0-0-0 —0-—-0- OH wmethylglucoside, is hydrolysed by 
H H OH OH emulsin, whereas 8-methylxyloside ix 


not attacked. Renewed emphasis is 

laid on this remarkable difference in view of the similarity in structure 
of the three glucosides. 

Triacetyl-methyl-d-i-orhamnoside crystallises in well-formed, colour- 
less needles, m. p. 100° (corr.), [a]p — 20°22°. 

B-Methyl-d-isorhamnoside forms slender, colourless needles, m. p. 
133° (corr.), [a] —55°3°, which taste bitter. 

d-isoRhamnose separates in hard, colourless crystals in a variety 
of forms, m. p. 139—140° (corr.). The rotation changes from 
[a]> +73°3° to +29°7° in aqueous solution. 

d-isoKhamnosepheny|losazone crystallises in yellow needles, m. p. 
185° (corr.), to a dark red liquid (compare Votoéek, Joc. cit), [a]> — 95° 
in white light; it is the optical antipode of /-rhamnosepheny]l- 
osazone. 

d-isoRhamnonolactone has wm. p. 151—152° (corr.), [a]} changing 
from + 66°88° to +5°35°. E. F. A. 


Properties of Phytin. M. A. Eaorov (Bied. Zenir., 1912, 42, 
66—67 ; from J. Zaper. Landw., 1912, 12, 361).—The phosphoric acid 
of phytin, which is precipitated by acid molybdate solution, is not pre- 
cipitated under ordinary conditions in ammonium citrate solution by 
magnesia mixture. 

When phytin is boiled with water for fourteen to sixteen hours it is 
completely decomposed with production of inositol and inorganic 
phosphoric acid compounds. The yield of phosphoric acid is about 
100%. N. H. J. M. 


Formation of Humus and Combustible Minerals without 
the Intervention of Atmospheric Oxygen, Micro-organisms, 
High Temperatures, or Great Pressure. Louis C. MaiLuarp 
(Compt. rend., 1912, 155, 1554—1556).—A theoretical discussion 
of work previously described (compare A., 1912, i, 13, 169). The 
author has now shown that oxidation does not intervene in any way in 
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the generation of carbon dioxide and the production of humic sub- 
stances by the interaction of sugars and amino-acids. He has further 
obtained a jet black substance, rich in carbon and containing nitrogen, 
which exhibits a remarkable resistance to reagents, and he suggests 
that this reaction should be taken into account in framing theories as 
to the formation of combustible minerals. W. G. 


Some Unstable Nitrites Fixed by means of Organic Bases. 
III. Gino Scaeuiarini (Atti R. Accad. Lincei, 1912, [v], 21, ii, 
640—643).—The author describes stable compounds of the nitrites of 
mercury, zinc, and cadmium with hexamethylenetetramine. The 
substances were prepared by adding sodium nitrite to a solution of a 
salt of the metal in the presence of hexamethylenetetramine. The 
compound, 2Hg(NO,),,8H,0,3C,H,.N,, forms white crystals with a 
greenish lustre. The compound, Zn(NO,),,2H,0,C,H,.N,, forms 
colourless prismatic crystals, as does also the compound, 

Cd(NO,),,2H,O,C,H,,.N,. R. V. 8. 


Alloxan Anhydride and Its Methyl Derivatives. Hertnricu 


Birtz (Ber., 1912, 45, 3659—3675).—By heating under reduced 
pressure it is found possible completely to dehydrate alloxan and its 
methyl and dimethyl derivatives ; the anhydrous substances have an 
intense yellow colour and can be sublimed unchanged in a vacuum. 

Alloxan anhydride, C,H,O,N., obtained by heating the monohydrate 
for an hour at 210—220° in a vacuum produced by a mercury pump, 
forms yellow, rhombic crystals (@:b:¢c=0°9974:1:1°6841), m. p. 
256° (decomp.). A partial dehydration of the monohydrate is also 
effected by recrystallising from acetic acid. 

Methylalloxan anhydride, obtained from the monohydrate by similar 
treatment to the previous but at 160°, separates from acetic acid in 
leafy crystals (rhombic system, a:b:c=0°6766:1:%), m. p. 
154—156° (decomp.). 

Dimethylalloxan anhydride (compare Holleman, A., 1897, i, 599) 
could be obtained from the monohydrate by heating in a water-pump 
vacuum at 2]0—220°; it crystallises from benzyl cyanide in short, 
yellow columns (rhombic system, a: 5: c=0°6847: 1: 9). 

[With E. Torr.]|—The above anhydrous compounds separated from 
alcohols containing a little hydrogen chloride in the form of alcoholates 


which are analogous to the phenolates described earlier (Boehringer — 


& Séhne, D.R.P. 1898, 107720; 1899, 113722).  Alloxan ethyl 
alcoholate, CO<N Co >C(OH)-OEt, prisms; alloxan methyl 
alcoholate, prisms ; alloxan benzyl alcoholate, prisms. 

Methylalloxan ethyl alcoholate, tablets. 

Dimethylalloxan ethyl alcoholate, tetragonal prisms, m. p. 95°; 
dimethylalloxan methyl alcoholate, m. p. circa 90°, hexagonal tablets ; 
dimethylalloxan benzyl alcoholate, crystals, m. p. 185—188°. 

All these alcoholates when heated eliminate the molecule of alcohol, 
giving a residue which has approximately the m. p. of the pure 
anhydride. 

The following compounds were prepared by crystallisation from a 
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solution of the anhydride and a phenol with hydrogen chloride in acetic 
acid ; alloxan phenolate, decomposing at 240—245° ; alloxan p-cresolate 
decomposing at 228—230° (compare Boehringer & Séhne, Joc. cit.) ; 
dimethylalloxan p-cresolate, hexagonal prisms, m. p. 105°. 

[With J. Karrre.J—An aqueous solution of dimethylalloxan di- 
hydrate when saturated with sulphur dioxide and evaporated in a 
vacuum desiccator deposits dimethylalloxan sulphite, 

NMe-C CO-NMe 
COS Me 66 C(OH)*80,°C(0H) <6 N00, 
colourless prisms, which decompose at 75°.  Methylalloxan sulphite, 
obtained in an analogous manner, crystallises in prisms with 4H,O. 
Alloxan sulphite forms rhombic leaflets, decomposing near 184°. 

Alloxan anhydride condenses in alcoholic acetic acid solution with 
dimethylcarbamide producing 7 :9-dimethyluric acid glycol (compare 
Biltz and Krebs, A., 1910, i, 526), but the product from dimethyl- 
alloxan anhydride and dimethylearbamide was allocaffeine (compare 
Biltz and Krebs, Joc. cit., i, 521). 

Working details are given of the methods found most suitable for 
the preparation of di- and tetra-methylalloxantin and their conversion 
into methyl- and dimethy]-alloxans. D. F. T. 


The System Ammonium Thiocyanate-Thiocarbamide- 
Water. Anpreas Smits and A. Kettner (Proc. X. Akad. Wetensch. 
Amsterdam, 1912, 15, 683—686).—The investigation of the melting- 
point diagram of the pseudo-binary system ammonium thiocyanate— 
thiocarbamide has given results which indicate the existence of a 
compound NH,CNS,4CS(NH,),, whereas Atkins and Werner (T., 1912, 
101, 1167) are of the opinion that the compound has the composition 
NH,CNS,3CS(NH,),. The evidence for the former is supported by 
the results of the determination of the solubility isotherms at 25° and 
the examination of the co-existing solid phases by the residue method. 
The solubility curves afford a simple explanation of the method of 
preparation of thiocarbamide from ammonium thiocyanate recommended 
by Reynolds and Werner (T., 1903, 83, 1), which up to the present 
has not been satisfactorily accounted for. H. M. D. 


Selective Catalysis of Dehydrogenation. Nuicoxar D. Zeinsx1 
(Ber., 1912, 45, 3678—3682).—The catalytic dehydrogenation of 
cyclohexane compounds by palladium or platinum at 300° and the 
inactivity of these metals towards cyclopentane compounds under the 
same conditions can be applied to the separation of cyclohexane and 
cyclopentane hydrocarbons, 

[With (Frl.) A. Herzenste1n.|—After a mixture of equal volumes of 
methyleyclopentane and cyclohexane has been thrice submitted to the 
action of platinum black at 300°, no further liberation of hydrogen 
occurs, and the hydrogen collected amounts to more than 90% of the 
theoretical. After removal of the benzene from the resultant 
hydrocarbon mixture by treatment at the ordinary temperature with 
sulphuric acid (two volumes of acid, D 1°84, mixed with one volume 
of fuming acid containing 7% of anhydride), the residual liquid was 
pure methylcyc/opentane. 
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cycloHeptane resembles cyclopentane (Zelinski, A., 1911, i, 958) in 
resisting the above catalytic dehydrogenation. 

A specimen of naphtha, b. p. 102—104°, D!® 0°7647, n1® 1-4215, 
from Baku petroleum. by the above treatment gave a liquid which 
could be separated by distillation into two fractions. The less volatile 
fraction, b. p. 105—107°, contained much toluene, whilst the other 
fraction, b. p. 104—105°, after one more treatment with platinum 
black followed by the removal of any aromatic hydrocarbons by means 
of the special sulphuric acid mentioned above, gave a hydrocarbon, 
C,H,,, b. p. 101—102°5°/747 mm., Df? 0°7488, n° 14101, which is 
probably a cyclopentane or cyclobutane derivative. 

[With W. Dosrocnoroyv.]|—Another specimen of naphtha, b. p. 
100—100°5°, D'® 0:766, ~””® 1:4210, when submitted to the action of 
platinum black at 300°, liberated much hydrogen, and after the 
removal of toluene and redistillation had b. p. 10U—101°, Di’ 0°7490, 
ni§ 1°4142, The original hydrocarbon, a “ heptanaphthene,” which 
had been previously treated with a mixture of nitric and sulphuric 
acids, had therefore yielded a cycloparaffin product very similar to that 
obtained from the above naphtha fraction (b. p. 102—104°), which had 
not been first treated with nitric and sulphuric acids. D. F. T. 


Formation of Dimethylstyrene [8-Phenyl-A*-butylene] from 
Phenyldimethylethyl Alcohol [-Phenylisobutyl Alcohol]. 
ALBIN HaLLER and Epovarp Baver (Compt. rend., 1912, 16565, 
1581—1585).—By the action of sodamide on phenylacetonitrile (1 mol.) 
in ethereal solution followed by the addition of methyl iodide (1 mol.), 
a liquid, b. p. 115—120°/19—20 mm., is obtained, which on further 
treatment with sodamide and methy! iodide gives a-phenylsobutyro- 
nitrile (compare Wallach, A., 1900, i, 229). This substance on hydrolysis 
with 85% sulphuric acid on a water-bath furnishes the corresponding 
amide, which by reduction with sodium in absolute alcohol yields 
B-phenylisobutyl alcohol, CPhMe,*CH,°OH, b. p. 122—123°/20 mm., 
which gives a phenylurethane, white needles, m. p. 59—60°. During 
the reduction there is produced at the same time some f-phenyliso- 
butylamine, b. p. 115—116°/20 mm. (compare Wallach, loc. cit.), which 
forms a platinichloride, insoluble in water. 

By acting on B-phenylisobuty! alcohol with thionyl] chloride in slight 
excess at 0°, a liquid is obtained separable into two fractions, of which 
one is 8-pheny]-A*-butylene, CPhMe:CHMe (compare Klages, A., 1902, 
i, 666 ; 1903, i, 19), and the other a chloride, C,,H,,Cl, b. p. 104—105°/ 
20 mm., the constitution of which has not yet been established. With 
silver acetate, it gives an acetate, which on saponification gives an 
alcohol, b. p., 115—117°/15 mm., isomeric with the alcohol from which 
the chloride was derived. W. G. 


2:4:6-Tribromo-l-iodo-3-nitrobenzene. C. Lorine JAcKSON 
and WxssTeR N. Jones (Amer. Chem. J., 1913, 49, 46—55).—2: 4: 6- 
Tribromo-3-nitroaniline (Korner, A., 1876, i, 210) has m. p. 101°5°. 
Remmers (A., 1874, 696) assigned the m. p. 214—215° to this com- 
pound, but it is now shown that his substance was probably 2: 4: 6- 
tribromo-3-nitroacetanilide. 2:4:6-Tribromo - 3 - nitrodiacetanilide 
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(Remmers, Joc. cit.) has m. p. 168—169°, and seems to be identical 
with the substance supposed by Wheeler (A., 1896, i, 157) to be the 
monoacetanilide. 2:4 :6-Z'ribromo-3-nitroacetanilide, m. p. 208—209°, 
forms white, rhombic crystals. 

2: 4:6-7'ribromo-1-iodo-3-nitrobenzene, C, HBr, l*NO,, m. p. 144—145°, 
obtained by the action of potassium iodide on the diazotisation product 
of 2:4:6-tribromo-3-nitroaniline, crystallises in white, rectangular 
plates. When this substance is treated with a solution of sodium 
ethoxide, it is converted into a dibromotodonitrophenetole, 

NO,°C,HBr,1-OEt, 
m. p. 121°, which forms long, white, rectangular prisms; other 
compounds are produced in this reaction, one of which has m. p. 149°. 


The Nitration of the Chlorotoluenes. Axznotp F. HoLieman 
and J. P. Wisaut (Proc. K. Akad. Wetensch. Amsterdam, 1912, 15, 
594—599).—The position assumed by a third substituent in a benzene 
ring depends on the relative velocities of substitution caused by the 
two substituents already present. The hydroxy], amino-, halogen and 
methyl groups which cause ortho-para substitution are placed in the 
order of decreasing velocity. 

In order to obtain further knowledge of the relative substitution 
velocity caused by different groups, the author has re-investigated the 
nitration products of o-chlorotoluene (Goldschmidt and Honig, A., 1886, 
1022). All four possible chloronitrotoluenes, 2:3, 2:4, 2:5, 2:6, 
were found to be present in the product, although the 2 : 4-isomeride 
proved difficult of detection. For the estimation of the relative 
amounts of the isomerides in the nitration product, Valeton’s modifica- 
tion of the m.-p. method was used, and indicated in a product 
obtained at 0° from 10 grams of chlorotoluene and 40 grams of nitric 
acid (D 1°52), 19°2, 17-0, 43°3, and 20°5% respectively, in the above 
order. 

In extending a similar investigation to the nitration of m-chloro- 
toluene, 3: 6-, 3 :5-, 3: 4-, and 3: 2-chloronitrotoluenes were prepared 
in a high state of purity, and had m. p. 24°9°, 58°4°, 24°2°, and 23°4° 
respectively. Analysis of the reaction product indicated no appreciable 
quantity of the 3:5-isomeride, and 58-9, 32°3, and 8°8% of the 
remaining three. 

By a calculation involving the composition of the nitration products 
of toluene, chlorobenzene and p-chlorotoluene, it is deduced that 
chlorine causes a velocity of substitution 1°491 times as great as that 
caused by the methyl radicle. The knowledge of this number allows 
the calculation of the proportion in which the various isomeric products 
should be formed in the nitration of o- and m-chlorotoluenes, and the 
theoretical proportions exhibit a gratifying concordance with the 
experimental, D. ¥. Z: 


aa-Dihalogenoarylsulphonylacetonitriles, R°SO,°CX,°CN, and 
a Peculiar Reduction of these Halogen Compounds. JvuLius 
Tr6gER and W. Krosepere (J. pr. Chem., 1913, [ii], 87, 67—84. 
Compare A., 1905, i, 336, 870; 1908, i, 633, 798).—1t has been 
shown previously that aa-dibromoarylsulphonylacetonitriles may be 
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obtained readily by the action of bromine on the sodium salts of 
arylsulphonyl-a-oximinoacetonitriles, SO,R°C(:NOH)-CN, in aqueous 
solution. Attempts to prepare the corresponding dichloro- and 
di-iodo-compounds in a similar manner were unsuccessful. The 
dichloro-compounds may, however, be obtained by the addition of 
bleaching powder to a glacial acetic acid solution of the corresponding 
arylsulphonylacetonitriles, SO,R*CH,°CN. 

The following compounds were prepared in this manner: aa-dt- 
chlorobenzenesulphonylacetonitrile, SO,Ph*CCl,°CN, lustrous prisms, 
m. p. 57°; aa-p-trichlorobenzenesulphonylacetonitrile, white needles, m. p. 
96—97° ; aa-dichloro-p-bromobenzenesulphonylacetonitrile, stout needles, 
m. p. 105—106°; aa-dichloro-p-iodobenzenesulphonylacetonitrile, flat 
prisms, m. p. 111—-112°; aa-dichloro-p-toluenesulphonylacetonitrile, 
broad, lustrous needles, m. p. 92°; aa-dichloro-p-methoxybenzenesul- 
phonylacetonitrile, m. p. 121°; aa-dichloro-p-ethoxybenzenesulphonyl - 
acetonitrile, m. p. 95°; aa-dichloro- wp - cwmenesulphonylacetonitrile, 
m. p. 103—104°, and aa-dichloro-a-naphthalenesulphonylacetonitrile, 
m. p. 118°. 

The benzenesulphony] derivative may also be prepared by directly 
chlorinating benzenesulphonylacetonitrile in glacial acetic acid solution. 
When dissolved in aqueous sodium hydroxide and the solution treated 
with a large excess of sodium hypochlorite, benzenesulphonylaceto- 
nitrile yields phenyl dichloromethy! sulphone, CHCI],*SO,Ph. 

aa-Dtbromo-p-toluenesulphonylacetonitrile, prepared from p-toluene- 
sulphonylacetonitrile and bromine in glacial acetic acid solution, 
crystallises in long, white prisms, m. p. 121°; aa-dibromo-o-methoxy- 
benzenesulphonylacetonitrile forms small prisms, m. p. 123°; aa-di- 
bromo-p-ethoxybenzenesulphonylacetonitrile, stout, white needles, m. p. 
118°; aa-dibromo-w-cumenesulphonylacetoniirile crystallises in prisms, 
m. p. 123°; aa-dibromo-a-naphthalenesulphonylacetonitrile, in pale yellow 
needies,.m. p. 146°. 

Attempts have been made to prepare compounds of the type 
SO,R-CO-CN: (1) by hydrolysing the a-oximinoarylsulphonylaceto- 
nitriles with dilute acids; (2) by the action of silver oxide on the 
above dihalogen compounds, and (3) by oxidising the arylsulphonyl- 
acetonitriles with potassium permanganate, but so far these attempts 
have not met with success. 

When heated with sodium benzenesulphinate in alcoholic solution, 
aa-dihalogenoarylsulphonylacetonitriles undergo a remarkable reduc- 
tion to arylsulphonylacetonitriles, thus: SO,R-CX,°CN + 2S80,PhNa + 
2H,O = 2NaX + 28U,Ph-OH +SO,R-CH,°CN. 

The action of iodine dissolved in aqueous potassium iodide on the 
sodium salt of a-oximinobenzenesulphonylacetonitrile leads to the 
formation of the corresponding potassium salt, SO,Ph*C(CN):NOK, 
which crystallises in lustrous, golden-yellow leaflets. 

The authors also record unsuccessful attempts to prepare compounds 
of the type SO,R-C(CN):NO-ONa by the condensation of ethyl nitrate 
and arylsulphonylacetonitriles by means of sodium ethoxide in alcoholic 
solution; in the case of p-chlorobenzenesulphonylacetonitrile, the 
product of the reaction consisted of the sodiwm salt, 

C0,H,Cl-SO,-CHNa:CN, F, B. 


ORGANIC CHEMISTRY. i. 171 

Spontaneous Formation of Iodonium Bases Containing 
Iodine in a Pentatomic Heterocyclic Nucleus. Luter MascareE.ui 
(Atti R. Accad. Lincet, 1912, [v], 21, ii, 617—620).—When 2 : 2’-di- 
iodosodiphenyl, 10-C,H,°C,H,°10, or 2:2’-di-iododipheny] tetrachloride, 
ICl,°C,H,°C,H, ICloy are kept i in water for some months, the aqueous 


solution yields diphenyleneiodonium iodide, se oe I, when treated 


with sulphur dioxide. In the case of the A the di-iodoso- 

derivative is probably first formed, together with hydrogen chloride. 

By subsequent simultaneous oxidation and reduction of the di-iodoso- 

compound, all the following substances may be produced: C,H,I-C,H,I, 

10,°C,H,°C,H,°10,, O,H,I°C,H,10,, 10°C,H,°C,H, “10. and 

C, H ne C; H, ‘10. By rearrangement of the compound 
10°C,H,°C,H,°10,, 


diphenyleneiodonium iodate, ie H, *SI-10,, is produced, and this, by 


the action of sulphur dioxide, ‘is reduced to the iodide (compare 
Forster and Schaeppi, T., 1912, 101, 1359). R. V. 8. 


ww -Diarylated Aliphatic Hydrocarbons. Wa.tuer BorscHe 
and J. WoLiemaNN (Ber., 1912, 45, 3713—3725. Compare A., 1912, 
i, 23).—The method for the synthesis of ax-diphenyldecane has now 
been extended tothe preparation of other members of the series, with 
certain modifications in the case of the pentane, heptane, and 
nonane. 

Adipyl chloride, from adipic acid and phosphorus trichloride, con- 
denses with benzene to form ag-diphenylhexan-af-dione, m. p. 107° 
(Etaix, A., 1898, i, 124), 8-benzoylvaleric acid, COPh-[CH,],-CO,H, 
being formed at the same time in white needles, m. p. 70—72°. ‘I'he 
diketone has been converted into the dioxime, m. p. 222—223° (ibid.), 
which on reduction yields af-diamino-af-diphenylhexane, 

NH,°CHPh:[CH,],-CHPh:-NH,, 
as a colourless oil, b. p. 250—254°/16 mm., the carbamide of which, 
C,,H,,0,.N,, melts at 121°, and the benzoyl derivative, C,,H,,.0O,N,, at 
238°. The conversion of the diamine into Rupe and Biirgin’s ag-di- 
phenyl-A*-hexadiene (A., 1910, i, 161) gives a poor result, but the 
method of von Braun and Deutsch (A., 1912, i, 687) provides a better 
way of obtaining the desired af-diphenylhexane. 

In the same way, suberyl chloride has been converted into the corre- 
sponding dioxime (Etaix, loc. cit.), and this has been reduced and the 
phosphate of the diamine has been distilled. A good yield of a6-dé- 
phenyl-4"-octadiene, CHPh:CH-|CH,],-CH:CHPh, is thus obtained in 
colourless leaflets, m. p. 61—62°, b. p. 210—220°/11 mm. ; it gives a 
tetrabromide, C.o>H,.Br,, m. p. 196°, and absorbs hydrogen in the 
presence of palladium, yielding a@-diphenyloctane (compare Braun and 
Deutsch, Joc. cit.). 

A characteristic derivative of ax-diphenyldecane (/oc. cit.) is the 
nitration product, 2:4: 2’ : 4'-tetranitro-ax-diphenyldecane, 

©, pH ao[CgH,(NOz)o]> 5 
it forms yellowish-white needles, m. p. 63°. 
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The acid chlorides for the corresponding pentane, heptane, and 
ponane are difficult to obtain, and the diamines would probably yield 
ring compounds. Hence, the necessary ketones have been prepared by 
the reduction of available unsaturated ketones (compare A., 1912, 
i, 194) and reduced to alcohols, which, on dehydration with zinc 
chloride, give the olefines. The reduction of distyryl ketone to di-B- 
phenylethyl ketone is usually accompanied by by-products, the nature 
of which seems to depend on the condition of the palladium employed. 
The substance, C,,H,,0,, m. p. 126° (ibid.), has not since been 
encountered ; instead, the ae{x-tetraphenyldecane-6-dione, C,,H,,0,, 
m. p. 173—174°, of Harries and Gollnitz (A., 1904, i, 427), and, 
apparently, its unsaturated ketone, C,,H,,0,, a white powder, m. p. 
207—208°, which dissolves with a purple colour in concentrated 
sulphuric acid, have been isolated. The required di-8-phenylethyl 
ketone can be more conveniently prepared from phenylethyl methyl 
ketone by saturating its benzylidene compound (Harries and Gollnitz, 
loc. cit.) with hydrogen in presence of palladium. Oa reduction with 
sodium and alcohol, ae-diphenylpentan-y-ol, OH-CH(CH,°CH,Ph),, is 
obtained as a very soluble, crystalline mass, m. p. 47—48°, b. p. 
218°/11 mm., which, on distillation with zine chloride, yields 
ae-diphenyl-A?-pentene as a colourless oil, b. p. 184—185°/10 mm. 
Reduction readily results in the ae-diphenylpentane of Braun and 
Deutsch (A., 1912, i, 435). The same series of reactions has also been 
carried out with phenyl 5-phenylbutyl ketone (A., 1912, i, 194), which 
has been obtained in colourless needles, m. p. 47°. ae-Diphenylpentan- 
a-ol, OH-CHPh-[CH,],°CH,Ph, is a colourless oil, b. p. 217°/12 mm., 
which gives a poor yield of ae-diphenyl-A*-pentene, a colourless, mobile 
liquid, b. p. 186°/11 mm., which polymerises when heated. The 
ae-diphenylpentane forms a ietranitro-derivative, C,,H,,9,N,, in 
slender, yellow needles, m. p. 126°. 

ay-Diphenylheptan-y-one is best obtained by the reduction of 
an-diphenyl-A*-hepten-y-one, CHPh:CH-CO-(CH,],-CH,Ph, which is 
formed in colourless leaflets, m. p, 25°, b. p. 240°/12 mm., by the con- 
densation of benzaldehyde with methyl-5-phenylbutyl ketone (A., 1911, 
i, 880). Its reduction product, an-diphenylheptan-y-ol, m. p. 42—43°, 
b. p. 2339/11 mm., is very readily dehydrated, and the heptene is also 
easily reduced to an-diphenylheptane, b. p. 207—208°/12 mm. 

In the same way, a:-diphenylnonan-e-one (A., 1912, i, 194) has been 
reduced to av-diphenylnonan-e-ol, a viscous, colourless liquid, b. p. 
251°/11 mm., which yields the a:-diphenyl-A’-nonene as a highly 
refractive oil, b. p. 231—233°/12 mm. Reduction of the latter to 
at-diphenylnonane, a colourless oil,b. p. 235°/12 mm., proceeds very 
readily. 


Pyrosulphates of Sodium and Potassium as Condensing 
Agents. Atuan F. Open and Cieve W. Hines (J. Amer. Chem. 
Soc., 1913, 35, 81—84).—The alkali pyrosulphates have been used as 
condensing agents by Bogojavlenski and Narbutt (A., 1905, i, 854) 
in the preparation of certain esters. The salts are readily converted 
into the hydrogen sulphates by the addition of water, and should, 
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therefore, be efficient agents for the abstraction of water in organic 
synthesis ; they are easily prepared and convenient to handle. 

The pyrosulphates have now been applied to the preparation of tri- 
phenylbenzene, benzylideneaniline, benzylidenemalonic acid, pheny]l- 
styryl ketone and acetanilide, and have given good results. They 
cannot be employed, however, to effect the condensation of phenols 
with other substances. E. G. 


Nitro-derivatives of m-Cresyl Oxide [m-Tolyl Ether]. 
ALPHONSE MaILHE (Compt. rend., 1912, 155, 1524—1526).—A study 
of the nitration of m-tolyl ether prepared by the aid of thorium oxide 
(compare A., 1912, i, 767). Nitration in acetic acid solution at the 
ordinary temperature yields nitro-m-tolyl ether, 

C,H,Me-0-C,H,Me:NO,, 
b. p. 245—250°/50 mm., m. p. 48°, which on reduction with iron and 
acetic acid gives the corresponding amine, giving a violet coloration 
with calcium chloride. If during the nitration the temperature rises 
to 80—90°, dinitro-m-tolyl ether, O(C,H,Me’NO,),, prisms, m. p. 112°, 
is obtained, in which the nitro-groups are probably para to the 
oxygen. 

By gradually adding tolyl ether to fuming nitric acid, kept cold, 
and then adding water, a paste is obtained, which, after extraction of 
the above dinitro-compound, is added to a mixture of sulphuric and 
nitric acids and yields 2: 4; 2’: 4’-tetranttro-m-toly/ ether, 

O[C,H,Me(NO,).],, 
a white, amorphous powder, m. p. 203°, which on boiling with 
concentrated aqueous potassium hydroxide yields dinitrodihydroxy-m- 
tolyl ether, a black, crystalline powder, m. p. 300° (decomp.). 

If the original tolyl ether is nitrated in sulphuric acid solution by 
the gradual addition of fuming nitric acid, the temperature being 
gradually raised to 90° towards the end of the reaction, 2:6: 2’: 6’- 
tetranitro-m-tolyl ether, hexagonal plates, m. p. 147°, is obtained 
together with a large proportion of its isomeride. Attempts to carry the 
nitration further have, as yet, not been successful. W. G. 


Preparation and Oxidation of Styrolene Alcohol [Phenyl- 
ethylene Glycol]. Wm. Lioyp Evans and Lov Heten Morean 
(J. Amer. Chem. Soc., 1913, 35, 54—-68).—This investigation was 
undertaken with the object of determining the mechanism of the 
oxidation of phenylethylene glycol (styrolene alcohol) with different 
reagents, and of establishing the conditions under which mandel- 
aldehyde might be isolated as an intermediate product. Zincke 
(Annalen, 1883, 216, 303) has shown that on oxidising the glycol with 
chromic acid, benzaldehyde, formaldehyde, and formic acid are pro- 
duced, that with potassium permanganate a quantitative yield of 
benzaldehyde may be obtained, and that with nitric acid, benzoyl- 
carbinol and benzoylformic acid are formed. 

Phenylethylene glycol is best prepared by the hydrolysis of the 
corresponding diacetate (Zincke, loc. cit.). On oxidation with potassium 
permanganate, either alone or in presence of alkali hydroxide, it yields 
benzoic acid, but not phenylglyoxylic acid, the reaction taking place 
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in accordance with the equation: (1) C,H,-CH(OH)-CH,-OH —> 
C,H,;"CHO + CH,-OH or 
(2) C,H,-CH(OH)-CH,-OH —> O,H,-CH,-OH + :CH-OH. 

When the glycol is oxidised with potassium ferricyanide, benzoic 
acid is the chief product, but mandelic acid is not formed, and the 
reaction proceeds according to equation (1) or (2). With silver oxide, 
in presence of alkali hydroxide, the oxidation takes place, with formation 
of benzoylcarbinol as the first product of the reaction, in one of the follow- 


I 
ing ways: (3) O,H,-CH(OH)-CH,-OH —> 0,H,-C‘CH,-OH + H,0 ; 


and C,H,"0-CH,OH + H,0 -> O,H,°CO:CH,,0OH+2H; or (4) 
C,H,-CH(OH)-CH,-OH —> C,H,-CH(OH)-CH: + H,0, and 
C,H,-CH(OH)-CH: + H,0 —> C,H,-CH(OH)-CHO +2H ; 

at 60°, both reactions occur. If silver oxide is employed alone at 20°, 
the reaction seems to proceed entirely in accordance with equation (3). 
The oxidation of phenylethylene glycol by bromine in presence of 
potassium carbonate yields benzoylcarbinol. Aqueous solutions of 
copper salts do not exert any marked action on the glycol even 
at 100°. E. G. 


Preparation of Benzyl Mercaptan. Joun A. Smytue (Proc. 
Univ. Durham, Phil. Soc., 1912, 4, |\220—222).—Benzyl mercaptan 
may be prepared from benzyl sulphide by reduction with iron filings in 
acetic acid solution. When dissolved in glacial acetic acid, and the 
solution saturated simultaneously with hydrogen chloride and sulphur 
dioxide, it yields benzyl] disulphide and trisulphide in equal amounts. 

F. B. 


Derivatives of Ethylene Dimercaptan, SH-°CH,°CH,’°SH, 
s-Dithiolethylene, SH-CH:CH:SH, and of Dithiolacetylene, 
SH-C:C-SH. Emit Fromm, Hans Benzineer, and Fritz ScHArer 
(Annalen, 1912, 394, 325—337).—-s- Diethylthiolethylene, 

SEt-CH:CH-SEt, 

b. p. 170°/13 mm., is obtained by the slow addition of dichloroethylene 
to ethyl mercaptan and potassium hydroxide in alcohol, the mixture 
being finally heated on the water-bath. The addition of dichloro- 
ethylene to benzyl mercaptan in boiling 7°5% alcoholic potassium 
hydroxide yields s-dibenzylthiolethylene, C,,H,,S,, m. p. 61°, colourless 
needles, which decomposes by heating into hydrogen sulphide, toluene, 
benzyl mercaptan, and stilbene, and forms a dibromide, C,,H,,Br,S,, 
m. p. 73—74°, with bromine in carbon disulphide. By heating with 
alcoholic potassium hydroxide, this dibromide yields dibenzylthiol- 
acetylene, CH,Ph°S:CiC-S-CH,Ph, m. p. 53°, straw-yellow needles or 
flesh-coloured leaflets. 

s-Dibenzylthiolethane, CH,Ph°S-CH,*CH,°S°CH,Ph, m. p. 38°, pre- 

ed from ethylene dibromide and sodium benzyl mercaptide, is 
oxidised by cold nitric acid (D 1°34) to the disulphoxide, C,,H,,0,8,, 
m. p. 198°, white leaflets; the disulphone, C,,H,,.0,8,, pearly leaflets 
subliming at 304°, is obtained by oxidising the disulphoxide by 
5% potassium permanganate, or the sulphide by chromic and acetic 
acids 
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s-Di-o-nitrophenylthiolethylene, C,,H,,O,N.S,, m. p. 215°, golden- 
yellow leaflets, prepared from dichloroethylene, o-nitrophenyl mercaptan, 
and alcoholic potassium hydroxide, forms a dibromide, 

| C,H, 0,N,Br,8,, mS. 
m. p. 132°, citron-yellow prisms, which is converted into di-o-nttro- 
phenylthiolacetylene, m. p. 225°, yellow needles, by hot alcoholic 
potassium hydroxide. This acetylene derivative absorbs only one 
mol. of bromine in chloroform, forming dibromodi-o-nitrophenylthiol- 
ethylene, C,Br,(S°C,H,*NO,),, m. p. 209°, yellow leaflets. Sodium 
o-nitrophenyl mercaptide and di-o-nitrophenylthiolethylene dibromide 
react in alcohol to form glyoxaltetra-o-nitrophenylmercaptal, 
CH(S-C,H,°NO,),"CH(S-C,H,°NO,)., 

yellow needles, m. p. 178°. 

8 - Di-0-aminophenylthiolethylene, C,H,(S°C,H,-NH,),, m. p. 67°, 
colourless leaflets, obtained by the reduction of the nitro-compound 
by alkaline sodium hyposulphite, forms a dibenzoyl derivative, m. p. 
132°, diacetyl derivative, m. p. 159°, and a sparingly soluble dihydro- 
chloride, m. p. 201°; the last reacts with only one mol. of sodium 
nitrite during its diazotisation. 

s-Di-o-nitrophenylthiolethane, C,H,(S°C,H,*NO,),, m. p. 207°, yellow 
prisms, prepared by treating moist o-nitrophenyl mercaptan and 
ethylene dibromide with hot alcoholic potassium hydroxide, is oxidised 
to the disulphoxide, C,,H,,0,N,8,, m. p. 145°, pale yellow needles, by 
chromic and warm glacial acetic acids, and to the disulphone, m. p. 
164°, almost colourless prisms, by chromic and boiling glacial acetic 
acids, and yields s-di-o-aminophenylthiolethane, m. p. 74° (dibenzoyl 
derivative, m. p. 153°; diacetyl derivative, m. p. 194—195°), by 
reduction with tin and hydrochloric acid. 

s-Di-p-nitrophenylthiolethylene, m. p. 126°, prepared like the ortho- 
isomeride, forms a dibromide, C,,H,,0,N,Br,8,, m. p. 137°, yellow 
needles, and yields by reduction the diamino-compound (diacetyl 
derivative, m. p. 194°), which can be readily tetrazotised. s-Di-p- 
nitrophenylthiolethane, m. p. 134°, crystallises in yellow prisms. 

Di-2 : 4-dinitrophenyl disulphide, 8,[C,H,(NO,).|,, yellow needles, 
exploding at 280°, is obtained by heating alcoholic 2 : 4-dinitrochloro- 
benzene with aqueous sodium sulphide and sulphur. 

2: 4-Dinitropheny] benzyl sulphide yields the sulphoxide, 

O,H,(NO,),"SO°CH,Ph, 

m. p. 144° (decomp.), straw-yellow needles, by oxidation with 30% 
hydrogen peroxide in glacial acetic acid, and the sulphone, m. p. 177°, 
by oxidation with chromic and warm glacial acetic acids. 

2:4-Dinitrophenyl methyl sulphide, m. p. 126°, prepared from 
2: 4-dinitrophenyl mercaptan, methyl iodide, and methyl alcoholic 
sodium methoxide, yields the sulphoxide, m. p. 159°, yellow leaflets, 
and the sulphone, m. p. 184° (decomp.), colourless needles, by oxidation 
with hydrogen peroxide and chromic acid respectively. C. 8. 


Decomposition of Benzyl Disulphide by Alkalis. Emi. 
Fromm and Aquita Forster (Annalen, 1912, 394, 338—343),—In 
addition to the substances identified by Price and Twiss among the 
products of decomposition of benzyl disulphide by alkalis (T., 1910, 97, 


a ne ee 
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1175), the authors have detected thiobenzoic acid and dithiobenzoic 
acid. Benzyl dithiobenzoate, Ph:CS,*CH,Ph, m. p. 55°, is prepared by 
heating the acid and benzyl chloride with alcohol and 10% sodium 
hydroxide. 

When the preceding decomposition is effected in the presence of 
benzyl chloride, the authors could obtain only about 5% of the benzyl- 
mercaptal of benzaldehyde instead of 50%, as stated by Price and 
Twiss (loc. cit.), and they suggest that the latters’ benzyl chloride was 
highly contaminated with benzylidene chloride, which reacts with the 
sodium benzyl mercaptide to form the benzylmercaptal. 

[With Max Ku1neer.|—The substance, m. p. 164°, obtained by 
Fromm and Schmoldt by the dry distillation of benzoyl sulphide, 
benzoyl disulphide, or thiobenzoic acid, and stated to be tolane tetra- 
sulphide (A., 1907, i, 702), is now shown to be a mixture. By treat- 
ment with ammonium sulphide or with ether and petroleum, it is 
separated into sulphur and tetraphenylthiophen, m. p. 184°. The 
substance described as tolane disulphide (Joc. cit.) is probably also a 
mixture of sulphur and tetraphenylthiophen. C. 8. 


Some Mercaptals and Mercaptols and their Derivatives. 
Emit Fromm, Aquita Forster, and Boris von ScHERSCHEWITZKI 
(Annalen, 1912, 394, 343—349).—The benzylmercaptal of formal- 
dehyde, CH,(S°CH,Ph),, m. p. 55°, obtained by saturating with 
hydrogen chloride a solution of benzyl mercaptan and excess of 40% 
formaldehyde in glacial acetic acid, is oxidised to the sulphowide, 
CH,(SO-CH,Ph), m. p. 189°, by hydrogen peroxide and to the 
sulphone, CH,(SO,°CH,Ph),, m. p. 216°, by acidified 5% potassium 
permanganate. The benzylmercaptal of acetaldehyde, 

CHMe(S8-CH,Ph),, 
> p. 200 —205°/5 mw., is oxidised to the sulphone, CHMe(SO,°CH,Ph),, 
p-. 176°, by 5% potassium permanganate. 

nthe benzylmercaptole of acetone, CMe,(S*CH,Ph),, b. p. 195°/5 mm., 
yields the sulphoxide, m. p. 105°, and,sulphone, m. p. 125°, by oxidation as 
above. This sulphone and also aa-dibenzylsulphone-ethane are produced 
when dibenzylsuJphonemethane is heated with alcoholic methyl iodide 
and aqueous sodium hydroxide. When aa-dibenzylsulphonepropane is 
similarly treated, benzylmethylsulphone is obtained, owing to the 
intermediate formation of benzylsulphinic acid. The following sub- 
stances are also described : the p-toly/mercaptal of formaldehyde and its 
sulphoxide, m. p. 45°, and sulphone, m. p. 135°; the p-tolylmercaptole of 
acetone, m. p. 64—65°, and its sulphoxide, m. p. 75—76°, and sulphone, 
m. p. 147—148°; aa-di p-tolyleulphone- ethane, m. p. 156°, and aa-di-p-tolyl- 
sulphonepropane, m. p. 189°. C. 8. 


Catalysis of Dehydrogenation of Hexahydrobenzoic [cyelo- 
Hexanecarboxylic] Acid. Nicoxar D. Ze.inski and N. UKtonskaga 
(Ber., 1912, 45, 3677—3678).—An extension of the process which 
proved successful with cyclohexane and its methyl derivative to 
simple derivatives which are not hydrocarbons (Zelinski, A., 1911, 
i, 958). 

When cyclohexanecarboxylic acid is added gradually to palladium 
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black at 300° in an atmosphere of hydrogen at 20—-25 mm. pressure, 
the vapours which pass away on condensation give crystals of benzoic 
acid in a smaller quantity of unchanged liquid cyclohexanecarboxylic 
acid. 

If ethyl cyclohexanecarboxylate (b. p. 195—197°, n!7 1:4424) is 
submitted twice to the above treatment, the liquid product can be 
separated by distillation into two fractions, the smaller one consisting 
of a mixture of ethyl benzoate and ethyl benzoate (n!* 1:5071), 
whilst the main fraction is of pure ethyl cyclohexanecarboxylate. The 
progress of the dehydrogenation can be conveniently followed by the 
change in the refractive index. 

As with cyclopentane and its methyl derivative, no dehydrogenation 
was observed when methylcyclopentanecarboxylic acid was treated in a 
similar manner. D. F. T. 


Study of Double Linkings. Antonio MaprinaveiTia and Jost 
Surepa Buianes (Anal. Fis. Quim., 1912, 10, 381—389).—Under the 
influence of platinum black, cinnamic acid in glacial acetic acid solution 
is fully hydrogenised to Zelinski’s cyclohexylpropionic acid, whilst 
palladium black and colloidal palladium determine reduction to phenyl- 
propionic acid. Octahydroeugenole, prepared by the hydrogenation of 
eugenole with platinum black as catalyst, has b. p. 125° at 12 mm., 
and forms an oil soluble in acetic acid, alcohol and ether, and insoluble 
in water and light petroleum. In the presence of palladium black, 
eugenole is reduced to hydroeugenole. G. D. L. 


Some Para-derivatives of Phenylacetic Acid. 5S. Ronson 
(Proc. Univ. Durham Phil. Soc., 1912, 4, 225—227).—p-Bromopheny]- 
acetic acid, m. p. 114—115°, has been prepared from p-nitropheny]- 
acetonitrile by reduction with stannous chloride, followed by replace- 
ment of the amino-group by bromine by means of the diazo-reaction, 
and finally hydrolysing the resulting p-bromophenylacetonitrile, m. p. 
112°, with sulphuric acid; on nitration it yields 4-bromo-3-nitro- 
phenylacetic acid (Bedson, T., 1880, 37, 100). 

p-Chloro- and p-iodo-phenylacetic acids have been prepared in a 
similar manner, 


Walden’s Inversion and Substitution Processes. II. Emin 
FiscHEeR (Annalen, 1912, 394, 350—362. Compare A., 1911, i, 418). 
—Mainly a reply to Biilmann (A., 1912, i, 420) and to Noyes and 
Potter (ibid., 786). 

Phenylpropiolic acid is reduced to cinnamic acid by zinc dust in 
alkaline as well as in acid solution (compare A., 1912, i, 187) ; conse- 
quently, the presence of the acid is not the cause of the presumably 
abnormal course of the reduction. C. 8. 


Behaviour Towards Light of Cinnamylideneacetonitrile of 
a-Phenylcinnamylideneacetic Acid, and of the Two Cinn- 
amylideneacetic Acids. Hans Sroppe {and Nicoraus Barpa- 
scHINov] (Ber., 1912, 45, 3396—3408)—When the dark yellow 
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a-phenylcinnamylideneacetonitrile, CHPh:CH-CH:CPh°CN, is exposed 
to light in benzene or chloroform solution, a resin is formed, together 
with benzoic acid and a colourless dimeride, C,,H,,N,, m. p. 197°. It 
thus behaves very similarly to cinnamylidenemalonic acid (Riiber, A., 
1902, i, 617), which is polymerised by light to diphenyltetramethyl- 
enediethenyldicarboxylic [diphenylcyclobutyldiacrylic] acid. The 
dimeride, when cautiously oxidised by potassium permanganate in 
aqueous alkaline methylacetate solution, is converted into benzoyl 
cyanide and atruxillic acid, CO,H-CH<ptp,>CH-C0,H. This 
establishes the dimeride as 1 : 3-diphenyltetramethylene-2 : 4-diethenyl- 
B-phenyl-B-cyanide [1 : 3-diphenyleyclobutane-2 : 4-diatroponitrile], 
ON-CPh:CH-CH<OH 5, >CH-CH:OPh-ON. 

It combines with bromine to a colourless tetrabromide, indicating the 
absence of a conjugated double bond system, whereas phenylcinnamy]l- 
idene acetic acid forms only a colourless dibromide. The polymerisa- 
tion of the cyanide is accompanied by bleaching, the absorption field of 
the dimeride being displaced some 800 wave-lengths towards the ultra- 
violet. 

On heating at 200°, the dimeride is depolymerised, yielding simply 
unimolecular cyanide. This behaviour, which is shared by a-truxillic 
acid, is not in accordance with that of other cyclobutane derivatives, 
and throws some uncertainty on the four-ring formule adopted. 

A second colourless dimeride, m. p. 215°, is formed during exposure 
to light. This is also produced as a by-product of the action of bromine 
on the first dimeride. It does not unite with bromine, and it is not 
so easily depolymerised ; the constitution has not been determined. 

a-Phenylcinnamylideneacetic acid, whether used in the form of the 
acid, its sodium salt or methyl ester, is stable towards light in the 
absence of oxygen, but in presence of air it is oxidised to benzalde- 
hyde and benzoic acid. No polymerisation product is formed. The 
methyl] ester is more readily oxidised than the acid, whilst the sodium 
salt is still more resistant. 

Similarly under no conditions could a polymeride be obtained from 
the isomeric cinnamylideneacetic acids. Some oxidation takes place, 
also the allo-acid is converted into its isomeride. 

The dimeric acid, C,.H,,O0,, obtained by Riiber (/oc. cit.) on heating 
the dimeride of cinnamylidenemalonic acid could not be depolymerised 
to cinnamylideneacetic acid. The sodium salt and methyl ester 
behave similarly to the acid; the ester is more easily oxidised under 
the influence of light ; the salt is more stable than the acid. The 
different behaviour of the compounds studied is not due to any 
differences in the selective absorption of light by them. 

The dibromide, C,,H,,NBr,, from phenylcinnamylideneacetonitrile, 
crystallises in colourless needles, m. p. 118°. The tetrabromide 
C,,H,,N,Br,, of the dimeride has m. p. 276°. 

Cinnamylidenemalonic acid forms a dibromide, C,,H,,0,Br,, m. p. 
180°. The tetrabromide of the dimeride has decomp. above 100°. 

Methyl allocinnamylideneacetate is an oil, solidifying below — 80°. 

E. F. A, 
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Some Pharmaceutical Incompatibilities of Salol [Phenyl 
Salicylate]. Ivato Bexuuccr (Atti R. Accad. Lincei, 1912, [v], 21, 
ii, 610—616. Compare Caille, A., 1909, i, 594).—In pharmaceutical 
practice it is not infrequently observed that two dry, solid drugs yield 
a pasty or liquid mixture. This phenomenon is not due in all cases to 
the occurrence of a chemical reaction, but results in some cases from 
the formation of an eutectic mixture of low m. p. In the present 
paper the author gives tables and curves which exhibit the results of 
the thermal analysis of the binary mixtures of salol with the substances 
mentioned in the following list : 


Eutectic. Eutectic. 

ee, —_——[—, 

Temp. %, _ Temp. % Salol. 
B-Naphthol ...... 34° Chloral hydrate ... 17° 61 
Antipyrine ......... 30 83 TRVINOL. scooceserese 13 66 
Urethane ......... 29 86 Camphor ............ 6 56 
Menthol ............ 28 45 GON | srindewososss 3 53 
8-Bromocamphor., 21 64 


In the system salol-menthol there is complete miscibility in the solid 
state, the curve being Roozeboom’s type III. with a minimum at 
about 28° and 45% of salol. From the temperature given it follows 
that some of the above binary mixtures are pasty at ordinary tempera- 
tures, others liquid. R. V. 8. 


Condensation of Cyclic Ketones with Ethyl Oxalate. ArrtHur 
K6rz, K. BLeNDERMANN, and J. Meyer (Ber., 1912, 45, 3702—3705. 
Compare A., 1906, 88, 668).—Active 1-methyleyclohexan-3-one 
condenses in the cold with ethyl oxalate and sodium ethoxide, and 
when the dry product is treated with methyl iodide and subsequently 
hydrolysed, 1 :4-dimethyleyclohexan-2-one is obtained, b. p. 51°/ 
10mm. Its oxime, C,H,,ON, has m. p. 97—98°. 

Inactive 1-methyleyclohexan-2-one condenses to form a methyl- 
cyclohexenolpyruvolactone, C,H,,O,, m. p. 141°, alcohol being 
eliminated. When this is treated with methyl iodide, a dimethyl 

compound, C,,H,,0,, 


CH, CH, m. p. 87°, is formed, 

OH, Me OH, 4 \oMe which absorbs 4 atoms 
llo- CH. Ilo~o of hydrogen and yields 

and NO 1-methyleyclohexan-2-one 

" X%o-bo C—=C-CO on hydrolysis. Since 
these compounds give no 

OH OMe reactions for ketones, and 


since Claisen has shown 
that the formation of lactones is possible in such circumstances (A., 
1895, i, 373), they may be represented by the annexed formule. 
J.C. W. 


Melting Point of Ethyl Gallate. Henry ©. Brppie (J. Amer. 
Chem. Soc., 1913, 35, 96).—Biddle and Kelley (A., 1912, i, 714) 
suggested that the peculiar behaviour of ethyl gallate on melting 
might be due to the existence of two crystalline forms. It has 
now been found, however, that by continued purification the ester can 
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if 


i 
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be obtained in long, colourless needles, melting fairly sharply at 
160°. E. 


Kojic Acid, a New Organic Acid Formed by Aspergillus 
oryze. T. Yasuta (J. Coll. Agric. Imp. Univ. Tokyo, 1912, 5, 
51—58).— Kojie acid, C,,H,(OH),(CO,H),, obtained from finely 
powdered Aspergillus oryzae, forms colourless needles or prisms, m. p. 
152°. The acid gives a strong red colour with ferric chloride ; it has 
no action on alkaline diazobenzenesulphonic acid, on Millon’s reagent, 
or on Fehling’s solution. The aqueous solution absorbs much bromine. 
Methoxyl and ethoxyl groups are not present. The copper salt, 
C,,H,,0,Cu, forms light green, rhombic crystals. The acetyl derivative, 
C,,H,,0,(OAc),, crystallises from alcohol in colourless needles, m. p. 
102°. The dibenzoyl derivative, C,,.H,,0,(OH),(OBz),, m. p. 137°, 
and the tetrabenzoyl derivative, C,,H,,O,(OBz),, m. p. 135°, were 
prepared. 

The acid also occurs in Aspergillus albus, A.candidus, and A. nidulans, 
but was not found in thirteen other varieties or in Penicillium or 
Mucor. 

The production of the acid seems to depend on the food supplied to 
the Aspergillus. It was found in Aspergillus grown on certain cereals 
and potatoes, but not with leguminous seeds. N. H. J. M. 


Synthesis of £-Glucosidogallic Acid. Emm Fiscner and 
Hermann Srravss (Ber., 1912, 45, 3773—3779).—Ethyl gallate com- 
bives with acetobromoglucose, forming ethyl tetra-acetylglucostdogallate, 
which is completely hydrolysed by cold barium hydroxide solution to 
glucosidogallic acid, C,H,,0,°C,H,(OH),"CO,H. This crystallises in 
colourless, interlaced needles, m. p. 193° (decomp.), after sintering from 
155°, [aJ> - 22°. It is monobasic and is hydrolysed by emulsin into 
dextrose and gallic acid. With ferric chloride a brownish-red colora- 
tion is produced, indicating that the p-hydroxy] group of the gallic acid 
is attached to the sugar residue. It differs from the supposed gluco- 
sides of gallic acid described by Gibson (A., 1903, i, 355) and by Feist 
(A., 1912, i, 566, 888). 

Ethyl tetra-acetylglucosidogallate crystallises in colourless needles, 
m. p. 180—181° (corr.), [a]? — 10°6°. E. F. A. 


Some Reduction Products of Ellagic Acid. Maximiian 
NIERENSTEIN and Freperic W. Rixon (Annalen, 1912, 394, 249—258). 
—The electrolytic reduction of ellagic acid in a divided cell with 
mercury cathode and nickel anode yields different products at different 
temperatures. By reduction in 4/-sodium hydroxide at the ordinary 
temperature, ellagic acid yields chiefly Jewcoellagic acid, 

0,H(0H),ZC8(O8)O\G (0H), 

B(OH) on (om) HOW): 
m. p. 294—296° (decomp.), small needles. This substance is colourless, 
does not possess any tinctorial properties, forms a hexa-acetyl derivative, 
m. p. 272-—275° (decomp.), and a hexabenzoyl derivative, m. p. 
300—305° (decomp.), and is reconverted into ellagic acid by oxidation 
with hydrogen peroxide. By boiling with aqueous potassium hydroxide 
and carbon tetrachloride, leucoellagic acid is converted into the 
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potassium salt, long rhombohedra, of the“dicarboxylic acid, 
00,H-0,(0H),ZCH(OH)O\ 9 (oH),-0,H 
0, @(O \0-CH(OH)/ ( de C = 
m. p. 123-—124° (decomp.), small needles. A solution of the dicarb- 
oxylic acid in ethyl acetate has been separated by strychnine into the 
two (impure) active acids and the meso-modification. The impure 
d-acid has m. p. 122—124° and [a]f +19°9°; the impure l-acid has 
m. p. 127—131° and [a] — 2°3°, and the meso-acid has m. p. 143—146° 
(decomp.). 

The electrolytic reduction of ellagic acid in alkaline solution at 70° 
yields pentahydroxydiphenylmethylolide (A., 1908, i, 548), whilst 
its reduction in concentrated sodium hydroxide at 110° yields 
2:3:4:2':3': 4’-hexahydroxydiphenyl. 0. S. 


New Basic Component of the Muscle of the Dog and Its 
Relation to Hexamethylornithine. Dankwart ACKERMANN 
(Zeitsch. Biol., 1912, 59, 433—440).—Myokynine, a basic substance 
obtained from dog’s muscle, is probably /-hexamethylornithine. Both 
substances give precipitates with phosphotungstic a:zid and with 
alcoholic mercuric chloride solution. 

The aurichloride from myokynine contains 2H,O and is levorotatory, 
that from hexamethylornithine, m. p. 204—205°, is anhydrous. Myo- 
kynine platinichloride (2H,O) has m. p. 232—234° ; the isomeride (H,O) 
has m. p. 232—233°. 

Hexamethylornithine is obtained from ornithine by means of methyl 
sulphate ; it is dextrorotatory. E. F. A. 


The Bromination of cycloPentanone. Marce, Gopcnor and 
Faiix Tapoury (Compt. rend., 1912, 155, 1522—1524).— When bromine 
(4 mols.) dissolved in carbon tetrachloride is added to a solution of 
cyclopentanone (1 mol.) in the same solvent, either with or without the 
presence of aluminium bromide, the mixture being kept cold, there is 
obtained, on evaporating off the solvent, an abundant crop of crystals 
with more or less oil. ‘The crystals are separated, and on purification 
yield tetrabromocyclopentanone, C,H ,OBr,, large plates, m. p. 99°. It 
is very soluble in ether, ethyl acetate, etc., and whea left to itself 
slowly loses hydrogen bromide and is converted into a yellow oil. 
This change takes place rapidly in solution in ethyl acetate, and the 
product when purified is trzbromocyclopentenone, C,H,OBr,, colourless 
prisms, m. p. 57 —58°. This substance on bromination in carbon tetra- 
chloride solution adds on two atoms of bromine, giving pentabromo- 
cyclopentanone, C;,H,OBr;. m. p. 93°. 

The oil obtained in the original bromination slowly loses hydrogen 
bromide, and on boiling the product with water and extracting with 
ether, a compound is obtained, m. p. 147°, which analysis shows to be 
either C,H,0,Br or C;H,0,Br, the amount of material to hand not 
allowing ot definite distinction between the two formule. The 
substance functions both as an alcohol and a ketone. W. G. 


2:2-Dimethyleycloheptanone. P. JosepH Tarsourrecn (Compt. 
rend., 1913, 156, 75—77).—The dehydration of cyclohexanoldimethy]l- 
carbinol gives rise to a hydrocarbon, C,H,,, and two isomeric ketones, 
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C,H,,0, one of which has been shown to be 1-acetyl-1-methyleyclohexane 
(compare A., 1910, i, 557), and the other is now proved to be 
S :8-dimethylaycloheptoncns, MeO? Tt the :00 grou 

ie arate > *°2"S\c0-CH,-CH,’ ae Ge 
having been introduced into the hexatomic ring. By purification 
through its oxime, it is obtained as a colourless liquid, b. p. 82°/ 
18 mm., giving a carbanilino-oxime, m. p. 94°, and a semicarbazone, 
m. p. 176°. On oxidation with weak alkaline permanganate, it yields 
a-keto-BB-dimethylpimelic acid, CO,H-CO:CMe,°CH,°CH,°CH,°CO,H, 
m. p. 67°, giving a semicarbazone, m. p. 185°, and an oxime, m. p. 
140—141°, which on heating further decomposes, losing carbon dioxide 
and water, giving 5-cyano-5d-dimethylpentoic acid, 


CN-CMe,°[CH, ]|,-CO,H, 
m. p. 34—35°, which on hydrolysis with alcoholic potassium hydroxide 
is converted into aa-dimethyladipic acid. W. G. 


Electrolysis of cycloPentanone. Marcent Gopcnot and FEix 
Tasoury (Bull. Soc. chim., 1913, [iv], 13, 12—17. Compare A., 
1912, i, 34, 552).—On electrolysis in alkaline solution, cyclopentanone 
yields cyclopentylidenecyclopentanone (Wallach, A., 1897, i, 160) and 
two other products, which appear to be tetracyclopentane derivatives. 
It is probable that the cyclopentylidenecyclopentanone is formed by 
the condensation of two mols. of cyclopentanone in presence of alkali, 
and that the other two products are formed from the condensation 
product by electrolytic action, the first being the corresponding 
pinacone and the second the corresponding pinacolin. These sup- 
posed tetracyclopentane derivatives have the following characters. The 
first, m. p. 160—162°, has the formula C,,H,,0,, and is probably 
identical with the substance obtained by Meiser (A., 1899, i, 741). 

It probably has the annexed constitu- 
CH, CH o: C mrs —CH, tion, which makes it the pinacone cor- 
OH,-CH, ™ S0(OH)-CH, responding with cyclopentylidenecyclo- 
I pentanone. This substance probably 
By OB 9:9 OOH) GH loses 1 mol. of water, giving rise to 
H,-CH,~ © ~“CH,—CH, the second product, C.)H,,0, b. p. 
320°/25 mm., a yellow liquid which 
gives no typical carbonyl derivatives, although it probably has the 
following constitution, being formed in a manner analogous to the 
transformation of the pinacone of cyclopentanone into the correspond- 
CH,——CH CH,—-CH 

° ° P ° P ‘=. 2 2 2 ‘ 
ing pinacolin (Meiser, /oc. cit.), OH, -C(C,H, >Cc< CO-C( OH) 
yey 4 


Terpenes and Ethereal Oils. OCXII. Condensation 
Products of Cyclic Ketones and Acetone. Orto WaALLAcH 
and WOLFGANG VON RECHENBERG (Annalen, 1912, 394, 362—384).— 
Many years ago a substance, C,,H,,0, isomeric with pulegone, was 
obtained by the condensation of acetone and methylcyclohexan-3-one, 
but its constitution could not be definitely settled (A., 1896, i, 310; 
1898, i, 484). An extensive examination of similar condensations 
now leads to the generalisation that the acetone attacks the carbonyl 
group of cyclohexanones, but a nuclear methylene group of cyelo- 
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pentanones ; thus equal molecular quantities of cyclopentanone and 
acetone are kept in alcoholic sodium ethoxide for some hours at 0°, and 
then for two to three days at the ordinary temperature, whereby, in 
addition to a little mesityl pxide, propylidenecyclopentan-2-one, 


C H, 

CMe,: ‘C<on,: os / 
b. p. 195—199°, D?° 0-9565, n® 14932, is obtained (semicarbazone, 
m. p. 215—218° ; oxime, m. p. 77°), by the reduction of which by 
hydrogen and colloidal palladium, isopropylcyclopentan-2-one, b. p. 
176:5—177°5°, D® 0:9000, ni 1°4419 (semicarbazone, m. p. 197°; 
benzylidene derivative, m. p. 79--80°), is formed. In a similar manner, 
i-methyleyclopentan-3-one, b. p. 144—144°5°5, D™ 0°913, mp) 1°4329 
(semicarbazone, m. p. 185°; benzylidene derivative, m. p. 157°; 
m-nitrobenzylidene derivative, m. p. 174°; anisylidene derivative, m. p. 
197—198° ; piperonylidene derivative, m. p. 166—167° ; cinnamylidene 
derivative, m. p. 148° [compare A., 1904, i, 752; 1908, i, 424)), 
prepared from 7-8-methyladipic acid, condenses with acetone to form 


1-methyl-4-propylidenecyclopentan-3-one, OMe,: o< CBs" b. p. 


ange D?! 0:9315, n2! 1°4846 (semicarbazone, m. p. 210° } oxime, 

89°). The constitution of this compound is determined by its 
ped oe molecular refraction, and by the fact that 1-methyl-4-isopropyl- 
cyclopentan-3-one, b. p. 186—187°, D*° 0:8850, ni? 14392 (semicarbazone, 
m. p.. 179°; oxime, m. p. 66°), obtained from it by Paal’s method, 
yields by oxidation with chromic and dilute sulphuric acids a keto-acid, 
CHMe,°CO:-CH,:CHMe-CH,°CO,H (semicarbazone, m. p. 164°; oxime, 
m. p. 76—77°), by the further oxidation of which i-8-methylglutaric 
acid is produced. 

cycloHexanone and acetone condense to form A!-cyclohewenylacetone, 
C,H,*CH,*COMe, b. p. 203—204°, D!9 09375, n, 1°4736 (semicarbazone, 
m. p. 144—145° ; oxime, b. p. 135°/20 mm.), the constitution of which 
follows from its molecular refraction and from its reduction by Paal’s 
method to cyclohexylacetone, m. p. 171—172° (not 165—166°, A., 
1907, i, 616).  cycloHeayiirimethylcarbinol, O,H,,-CH,°CMe,°OH, 
b. p. 208°, D?° 0-902, n? 1°4627, is prepared from cyclohexylacetone 
and magnesium methyl iodide in the usual manner. 

Methyleyclohexan-4-one and acetone yield 1-methyl-A*-cyclohexenyl- 
4-acetone, C,H,Me-CH,°COMe, b. p. 216—217°, D1 0:916, ni 1°4672 
(semicarbazone, m. p. 122—123°), by the reduction of which 1-methyl- 
cyclohexyl-4-acetone, b. P- 214—215°, D* 0°8930, mp 174499 
(semicarbazone, m. p. 166°), is formed. 

The compound ©,,H,,0, obtained from active methyleyclohexan- 
3-one and acetone (loc. cit.), is now proved to be 1-methyl-A**)-cyclo- 
hewenyl-3-acetone, C,H,Me*CH,"COMe, or a mixture of both. By 
reduction by Paal’s method, ‘it yields 1-methylcyclohexyl-3-acetone, 
C,H,,)Me-CH,"COMe, b. p. 212—214°, D”° 08915, np*° 1:4496 
(semicarbazone, m. p. 154°), which is converted by alkaline hypo- 
bromite into 1-methylcyclohexyl-3-acetic acid, and by magnesium 
methyl iodide ultimately into 1-methylcyclohexylirimethylcarbinol, 

C,H,,Me-CH,°CMe,-OH, 
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b. p. 1179/20 mm. (phenylurethane, m. p. 126°). By the elimination 
of water, the carbinol yields a hydrocarbon, O,,H4., b. p. 186°5—187'5°, 
D* 0°8120, mp 1°4546. t-Methyleyclohexan-3-one condenses with 
acetone in the same manner as the active substance, yielding a 
apg C,9H,,0, b. p. 214—217°, D®! 0:918, mp 1°4704 (semicarbazone, 

m. p. 150—151°). 

1-Methyleyclohexan-2-one and acetone, after keeping with alcoholic 
sodium ethoxide for four weeks, yield mesityl oxide and 1-methyl-A}- 
cyclohexenyl-2-acetone, b. p. 216—217°, D!® 0:936, ni? 1°4778 (semi- 
carbazone, m. p. 173—174°) ; the latter yields by reduction by Paal’s 
we aedichestehenad Snestons, b. p. 212—214°, D? 0-9050, 

p 1°4546 (semicarbazone, m. p. 179°), from which 1-methyleycloheayl- 
2-acstic acid (silver salt, C,H,,O,Ag; amide, m. p. 160— mod is 
obtained by oxidation by alkaline hypobromite. C. 8. 


Studies in the cycloPentadiene Series. II. 5-Nitro-2:3-di- 
benzoyleyclopentadiene. Wititiam J. Hate and Lampert THorp 
(J. Amer. Chem. Soc., 1913, 35, 68—75).—It has been shown by Hale 
(A., 1912, i, 566) that acetonylacetone condenses with nitromalon- 
aldehyde to form 5-nitro-2 : 3-diacetyleyclopentadiene. A similar 
condensation has now been effected with diphenacyl. 

When diphenacy] (1 mol.) is added to a solution of sodium nitro- 
malonaldehyde (1 mol.) and sodium hydroxide (2 mols.), and the 
mixture is left for eight to ten days at 40°, 5-nitro-2 : 3-dibenzoyleyclo- 


pentadiene, NO, Hor bo m. p. 237—238° (decomp.), is obtained 


in a yield of 75% of that calculated from the amount of aldehyde used. 
The compound crystallises in yellow prisms; its sodiwm, barium, and 
silver salts are described. The oxime, m. p. 155—156° (decomp.), and 
the anil, m. p. 264—265°, form slender, yellow needles. The phenyl- 
hydrazone crystallises in yellow needles; it is unstable and readily 
undergoes an intramolecular condensation. 

If 5-nitro-2 : 3-dibenzoylcyclopentadiene is boiled with dilute nitric 
acid, it undergoes oxidation with production of carbon dioxide, oxalic 
acid, and benzoic acid. A similar result is obtained by means of 
an alkaline solution of potassium permanganate, 1 mol. of the com- 
pound yielding carbon dioxide (3 mols.), oxalic acid (1 mol.), nitric acid 
(1 mol.), and benzoic acid (2 mols.). E. G. 


Thio-derivatives of Ketones. Emi Fromm (Annalen, 1912, 
304, 290—309).—[With Fritz Haas.]—The substance previously 
described as duplobenzylidenethioacetone by Fromm and Hiller (A., 
1907, i, 710) is now shown to be a mixture of stereoisomeric bases, 
the duplobenaylidenethioacetoneamines, C.)H,,NS,, and its extraordinary 
additive compounds with acids are simply salts of these bases ; 
consequently, the theories advanced by Fromm and Hiller to explain 
the formation of these additive compounds are abandoned. The hydro- 
chloride, O,,H,,NS,,HCl, has m. p. 238°, the sulphate has m. p. 192°, 
and the nitrate has m. p. 211°. The substance previously described as 
duplobenzylidenethioacetone hydrate, and the two additive {compounds 
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with ammonia, m. p. 142° and 148° respectively, are simply duplo- 
benzylidenethioacetoneamine. 

The neutral by-product, duplobenzylideneoxythioacetone, m. p. 186°, 
obtained by Fromm and Hiller in the preparation of their so-called 
duplobenzylidenethioacetone (Joc. cit.), becomes the main product when 
sodium sulphide is employed instead of ammonium sulphide. It is now 
shown to be duplobenzylideneacetone sulphide, C,,H..0,S. It forms a 
dibromo-derivative, C,,H,,O,SBr,, m. p. 164°, rhombic leaflets, with 
bromine in chloroform, and is oxidised by 5% potassium permanganate, 
by fuming nitric acid, or by 30% hydrogen peroxide in glacial acetic 
acid, to duplobenzylideneacetone sulphoxide, C,,H..0,8, m. p. 308°, 
prisms, which forms a dibromo-derivative, C,,H,,.O,SBr,, m. p. 214°, 
felted needles, with bromine. By treating a not too concentrated 
solution of styryl methyl ketone in alcohol with ammonium poly- 


sulphide, duplobenzylideneacetone disulphide, C,)H,.O0,S,, m. p. 125°, is 


obtained. 

Since duplobenzylidenethioacetoneamine yields hydrogen sulphide, 
ammonia, and styryl methyl ketone-phenylhydrazone by treatment 
with phenylhydrazine at a temperature not exceeding 140—150°, it 
probably has the formula NH[CMe(SH)-CH:CHPh],, despite its 
insolubility in alkalis. Moreover, since it yields duplobenzylidene- 
acetone disulphide by oxidation by hydrogen peroxide or by iodine, 
the disulphide probably has the formula S,{/UMe(OH)-CH:CHPh].,. 
By moistening with a little alcohol and then shaking with dilute 
sodium hydroxide, the disulphide is converted into the sulphide. 
The latter, therefore, is probably S[CMe(OH)-CH:CHPhb],, and the 
sulphoxide is SO[CMe(OH)-CH:CHPh],. The disulphide and the 
sulphide cannot be benzoylated or acetylated, but both, and also the 
sulphoxide, yield styryl methyl ketone-phenylhydrazone by treatment 
with phenylhydrazine. 

[With Emm lHvpert.|—Benzylideneacetophenone hydrosulphide, 
CHPh:CH-CPh(OH):-SH, m. p. 107°, is obtained by the action at 0° of 
hydrogen sulphide on an alcoholic solution of phenyl styryl ketone 
containing a little potassium hydroxide. It forms a S-benzoyl deriv- 
ative, CHPh:CH-CPh(OH)-SBz, m. p. 125°, which is not oxidised to a 
disulphide by iodine. Dibenzylideneacetophenone disulphide, 

8,[CPh(OH)-CH:CHPh],, 
m. p. 159°, is obtained by oxidising the preceding hydrosulphide by 
iodine in alcohol-chloroform solution, or by adding cold alcoholic 
phenyl styryl ketone to alcoholic sodium sulphide saturated with 
sulphur and with hydrogen sulphide. 

The amorphous a- and f£-duplobenzylideneacetophenone sulphides, 
m. p. 96° and 181° respectively, described by Fromm and Lambrecht 
(A., 1908, i, 989), are not pure. The pure substances are crystalline, 
have m. p. 109° and 186° respectively, and have the formula C,,H,,0,8, 
not C,,H,,OS. The views previously advanced to explain their 
isomerism are withdrawn. The pure substances are obtained by the 
action of alcoholic ammonia on phenyl styryl ketone hydrosul- 
phide in chloroform, an excess of ammonia producing the £-isomeride, 
m. p. 186°, a little ammonia forming the a-isomeride, m. p. 109°. This 
method of formation, together with the fact that the two sulphides 
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yield hydrogen sulphide and 1:%4:5-triphenylpyrazolone by boiling 
with phenylhydrazine in glacial acetic acid, leads to the formula 
S[CPh(OH)-CH:CHPh], for the two isomerides. a-Duplobenzyli- 
deneacetophenone sulphide is converted into the B-isomeride, not by 
iodine as stated by Fromm and Lambrecht (/oc. cit.), but by ammonia. 
The stereoisomerism of the two substances is probably similar to 
that of dioximes, consequently cis-, trans-, and amphi-modifications 


Ph Ph Ph Ph 
CH—U:8-C CH CH——0-S:C—OCH 
CHPh OH OH PbhHG PhCH OH OH CHPh 

cis. trans. 
Ph Ph 


ci----O-————""“U 
PhCH OHOH PhHC 
amphi. 

should exist. This view of the stereoisomerism receives strong support 
by the discovery of the third modification required by the theory. 
a-Duplobenzylideneacetophenone sulphide, m. p. 109° (sulphone, m. p. 
198°), is obtained by passing hydrogen sulphide, without cooling, into 
an alcoholic solution of phenyl styryl ketone containing a little 
potassium hydroxide, 8-Duplobenzylideneacetophenone sulphide, 
m, p. 186° (sulphone, m. p. 216°), is prepared by saturating an alcoholic 
solution of phenyl styryl ketone with ammonia and then with hydrogen 
sulphide. y-Duplobenzylideneacetophenone sulphide, m. p. 212° (sulphone, 
C,,H,,0,S, m. p. 276°), is obtained by adding an alcoholic solution of 
phenyl styryl ketone to alcohol saturated with anhydrous sodium 
sulphide and with sulphur. C. 8. 


Stereoisomerism of Derivatives of Phenacyl Sulphide. Emin 
Fromm and Junius FiascHen (Annalen, 1912, 394, 310—324).— 
Phenacy] sulphide is obtained in almost quantitative yield by Tafel and 
Mauritz’s method (A., 1891, 302) when the solution is kept at 0° during 
the reaction. In addition to the diphenylhydrazone described by these 
authors, a phenylhydrazone, C,.H,,ON.S, m. p. 126°, yellow needles, 
can be prepared. Phenacyl sulphide in glacial acetic acid is oxidised 
to diphenacyl sulphoxide, SO(CH,*COPh),, m. p. 98°, and in benzene 
is oxidised by a faintly acidified solution of potassium permanganate to 
diphenacylsulphone, m. p. 120°, colourless prisms. The sulphone yields 
diphenacylsulphone dibenzylmercaptole, SO,.[CH,*CPh(S°C,H,).],, m. p. 
110°, by treatment with an excess of benzyl mercaptan in glacial 
acetic acid saturated with hydrogen chloride, and forms only a 
dimethyl derivative, SO,(CHMe-COPh),, m. p. 178°, with methyl 
iodide and sodium ethoxide in alcohol. In boiling glacial acetic 
acid, phenacylsulphone and the calculated quantity of phenyl- 
hydrazine yield diphenacylsulphonediphenylhydrazone, 

SO0,(CH,*CPh:N-N HPh),. 
This crystallises from glacial acetic acid in yellow needles, m. p. 148°, 
and from alcohol or from benzene and petroleum in pale yellow needles, 
m. p. 160°. This second modification, which can also be obtained by 
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the interaction of diphenacylsulphone and phenylhydrazine in alcohol 
containing a little sodium hydroxide, is converted into the first modifi- 
cation, m. p. 148°, by crystallisation from glacial acetic acid. A third 
tsomeride, m. p. 170°, is obtained from diphenacy|su!phone and pheny!l- 
hydrazine in alcohol, anhydrodiphenacylsul phonephenylhydrazone, 
C.,H,,0,N,8, 

m. p. 187°, being also produced. Dzphenacyleulphonephenylhydrazone, 
m. p. 193°, yellow needles, is prepared by crystallising the preceding 
anhydride from glacial acetic acid or by boiling equal molecular quanti- 
ties of diphenacylsulphone and phenylhydrazine in the same solvent. 
Reasons are given for regarding this phenylhydrazone as ¢trans-diphen- 
acylsulphonephenylhydrazone and the anhydride as a derivative of the 
cis-isomeride ; the diphenylhydrazones, m. p. 148°, 160°, and 170°, 
are regarded as having the trans-, amphi-, and cis-configurations 


respectively. 
Anhydrodiphenacylsulphonedioxime, 
CPh-CH 
| SO-OH.: ‘N 
it > 80 CH,°CPh: NOH, 


m. p. 167° white needles, prepared from diphenacylsulphone and 
hydroxylamine hydrochloride (2 mols.) in alcohol in the presence of 
sodium carbonate or acetate, yields acetyldiphenacylsulphoneoxime, 
C,,H,,0,NS, m. p. 110°, by boiling with acetic anhydride. cis-Diphenacyl- 
sulphonedioxime, m. p. 204° (acetyl derivative, m. p. 158°), is obtained 
from diphenacylsulphone and an excess of hydroxylamine hydrochloride 
in boiling alcohol containing a drop of hydrochloric acid. trans- 
Diphenacylsulphonediouime, m. p. 190° (acetyl derivative, m. p. 146°), is 
obtained together with the monoxime, m. p. 173°, by heating diphen- 
acyl sulphone with hydroxylamine hydrochloride (2 mols.) and calcium 
carbonate (1 mol.) in alcohol through which carbon dioxide is being 
passed. cis-Diphenacylsulphoneoxime, C,,H,,0,NS, m. p. 144°, is obtained 
from equal molecular quantities of diphenacylsulphone and hydroxyl- 
amine hydrochloride in the presence of sodium carbonate or acetate. 
trans-Diphenacylsulphoneoxime, m. p. 173°, is obtained from equal 
molecular quantities of diphenacylsulphone and hydroxylamine hydro- 
chloride in boiling alcohol in the presence of calcium carbonate, The 
monoximes each yield the same acetyl derivative, m. p. 110°, as that 
obtained from auhydrodiphenacylsulphonedioxime. The cis-oxime, 
m. p. 144°, yields anhydrodiphenacylsulphonedioxime by further treat- 
ment with hydroxylamine hydrochloride and sodium carbonate, and the 
cis-dioxime by treatment with hydroxylamine hydrochloride and 
calcium carbonate. The trans-oxime, m. p. 173°, yields only anhydro- 
diphenacylsulphonedioxime by treatment with hydroxylamine hydro- 
chloride and sodium carbonate or calcium carbonate. Since the 
anbydrodioxime is produced from each of the monoximes, it is 
certainly derived from the amphi-dioxime. The configurations of the 
other substances are not established with certainty, C. 8. 


Transformations of Thujane. II. Nuicontar M. Kuissner 
(J. Russ. Phys. Chem. Soc., 1912, 44, 1759—1762. Compare A., 1911, 
i, 71, 996).—Decomposition by means of aniline or alcoholic potassium 
hydroxide of the unstable bromide obtained by shaking thujane with 


02 
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fuming hydrobromic acid for a comparatively short time (two to three 
hours) yields a mixture of two isomeric hydrocarbons, C,,H,,, the one. 
with the higher boiling point predominating when alkali is employed. 
The properties of various preparations of these hydrocarbons are as 
follows: (1) b. p. 160—161°5°/753 mm., D7? 08085 (or 0°8082), np 
1°4490, [a]p +17°86° (or +15°59°); (2) b. p. 166—168°/754 mm., 
D? 0°8159 (or 0°8188), mp 1°4538, [a], +6°13° (or +2°8°). If the 
action of the hydrobromic acid on thujane is prolonged for fifteen hours, 
distillation of the bromide yielded with aniline gives hydrocarbons with 
the constants: (1) b. p. 160—162°/762 mm., D7? 0°8093, np 1°4494, 
fe} +3°67°; (2) b. p. 1675—170°/761 mm., Di 0°8171, np 1°4555, 
D +- 24°, 
Both hydrocarbons contain the same carbon-atom nucleus, since 
reduction of them by Sabatier’s method leads to one and the same 
hydrocarbon, C,)H4, b. p. 161—163°/753 mm. (or 759 mm.), Dj? 0-7904 
(or 0°7902), mp 1:4319 (or 1°4336), [a], —1°29° (or — 1°21°) 
=. a 3 


A Special Case of Racemism. Maurizio Papoa and G. Rotonp1 
(Attt R. Accad., Lincei, 1912, (v], 21, ii, 626—631).—The paper deals 
with the thermal analysis of the system formed by the two modifica- 
tions (namely, the stable, m. p. 75°, and the labile, m. p. 45°) of 
optically active bromocamphor (d- or /-). This presents a case not 
considered by Roozeboom in his analysis of the criteria for the 
characterisation of inactive mixtures, because each enantiomorph exists 
in two modifications. Mixtures containing more than about 58% of 
d-bromocamphor, or more than 58% of /-bromocamphor, have an initial 
m. p., with separation of pure solvent. As the cooling is continued 
the composition mentioned is reached and the labile form then appears. 
At this point the whole mass solidifies and pure solvent separates 
along a curve shown until the inactive conglomerate is reached, which 
possesses the lowest transformation point. Below the curve just 
mentioned and the m.-p. curve of the labile modification, only con- 
glomerates of the two bromocamphors are stable. Fused mixtures 
which contain less than 58% of d-bromocamphor and less than 58% of 
l-bromocamphor crystallise in the labile form, and when cooling is 
continued they are transformed into conglomerates. The labile forms 
have therefore a small area of stability, bounded by the curve of the 
labile modification and the curve of the separation of conglomerates 
already mentioned. 

As regards the characterisation of the racemism, the racemic com- 
pound exists between 44° and 50°5°; below that it is split into 
inactive conglomerates. This is analogous to the behaviour of sodium 
ammonium racemate studied by van’t Hoff. R. V.8. 


The Constituents of Essential Oils (The Constitution of 
Selinene). Frieprich W. SemmMier and Fevix Risse (Ber., 1912, 
45, 3725—3731. Compare this vol., i, 66).—In the former com- 
munication, the sesquiterpene, selinene, was shown to give a dibydro- 
chloride from which a regenerated selinene with slightly higher 
rotation, due perhaps to a different arrangement of the unsaturated. 
linkings, could be obtained. In order to elucidate the constitution of 
these isomerides, they have been oxidised with ozone. 
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Natural y-(f)-selinene on oxidation gave a very small amount of 
an acid, but chiefly an indifferent product which was purified by 
conversion into a disemicarbazone, C,,H,.(N-NH°CO-NH,),, m. p. 228°, 
from which the saturated diketone, C,,H,,O,, b. p. 178—180°/11 mm., 
D® 1:0566, nm, 1°49994, ap +15°, was recovered by means of oxalic 
acid. The fact that two carbon atoms have been eliminated by this 
process, whereas the acid resulting from the oxidation by hypobromite 
contains only one carbon atom less, indicates the presence in selinene 
of one methylene group attached directly to the ring and another in 
a side-chain. ; 

Regenerated selinene, ortho-(a)-selinene, b. p. 128—132°/11 mm., 
D2? 0°9190, m, 1:50920, ap+61°36’, gives much less of the diketone 
on treatment with ozone, the chief product being the acid, which has 
been characterised as methyl selinenediketomonocarboxylate, C,;H,,0,, 
b. p. 185—190°/11 mm., D?° 1:0635, n, 1°47889, a)+4°24. The 
formation of this acid is explained by assuming that the elimination 
of hydrogen chloride from the dichloride has resulted in the dis- 
placement of a double bond into the ring. A consideration of other 
sesqui-terpenes leads to the adoption of the annexed formule. 


MeC:CH, MeC:CH, 
H, |H. H, | 
Hy \” ‘iH, H,” A o? 
Thay Me a a 
7: Om, Hs Me 
y-(8)-Selinene. Ortho-(a)-selinene. 
} Ozone { Ozone 
COMe COMe 
H, |H H, OH 
Neo NC 
as H, iLO . Ja : CU,H 
H, VU H, COMe 
Diketone. Diketomonocarboxylic acid. 
J.C. W. 


Chemical Investigation of the Oil of Chenopodium. II. 
E. K. Newson (J. Amer. Chem. Soc., 1913, 35, 84—90. Compare A., 
1911, i, 797).—It has been found that when the glycol anhydride 
formed by the molecular rearrangement of ascaridole is treated with 
dilute sulphuric acid, ascaridole a-glycol is produced together with two 
other crystalline substances, one of which, termed ascaridole B-glycol, 
C,,H,,0,, crystallises with 1H,0; the anhydrous substance has m. p. 
103—105°; when this glycol is warmed with dilute sulphuric acid, 
thymol is produced. The other substance, termed the “‘erythrite,” 
C,,)H,.0,, also crystallises with 1H,O, and when anhydrous has 
m. p. 128—130°; it is decomposed by boiling dilute sulphuric acid 
with formation of a ketone, with a strong menthone-like odour, and a 
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phenolic substance, m. p. 80—81°; the semicarbazone of the ketone 
has m. p. 182—184°. On oxidising the “erythrite” with alkaline 
potassium permanganate, an acid, C,)H,,0, m. p. 190—191°, is 
produced, which forms rhombic prisms; when this acid is heated at 
210°, it is converted into its anhydride, and on further heating yields 
ascaridic anhydride, m. p. 70—71°. If the acid C,,H,,O, is oxidised 
with potassium permanganate in presence of sulphuric acid, it yields 
f-methylheptane-y{-dione, and it is therefore probable that it is a modi- 
fication of aa-dihydroxy-a-methyl-a-isopropyladipic acid. The “ery- 
thrite”’ therefore ager has the structure 


OH: oMe<oH? OH): <CH(OH CC: H,)-OH. 


The acid, C,,H,,0;, obtained by the oxidation of the a-glycol, 
is converted by further oxidation into f-methylheptane-y{-dione. 
When the glycol anhydride is boiled with a saturated solution ot oxalic 
_acid, a small quantity of the phenolic substance, m. p. 80—81°, is 
produced, which is formed on boiling the “erythrite” with dilute 
sulphuric acid and is also obtained by treating the a-glycol with strong 
dehydrating agents. On heating the glycol anhydride with benzoic 
anhydride at 150°, an ester of carvacrol is produced. 
From the results of this work, it is considered that the a-glycol has 
Oa," CE, \ 
the constitution CMe 0 - OT saat C,H,, and that the acid 
CH(OH): CH(OH) 
obtained by its oxidation has the structure of aé-cineolic acid, 
CO,H-CMe-CH,°CH,°C(C,H,)-CO,H. E. G. 
| 0 ] 


Action of Gaseous Oxygen on Caoutchouc. Sraniey J. 
Peacuey (J. Soc. Chem. Ind., 1912, 31, 1103—1104).—When purified 
caoutchouc, in the form of a thin film, is exposed to an atmosphere of 
oxygen at a temperature of 85°, oxidation commences after a few 
hours’ heating, and then proceeds rapidly to completion. Results of 
experiments with Ceylon caoutchouc show that, under these conditions, 
each C,,H,, unit of the molecule combines with 4 atoms of oxygen. 
This result is not in agreement with that obtained by Herbst (A., 1906, 
i, 196), and it may be assumed that the reaction which takes place 
when caoutchouc in benzene solution is oxidised by air (as in Herbst’s 
experiments) differs from that which occurs when caoutchouc itself is 
oxidised by pure oxygen. The oxidation most probably results in the 
formation of additive products. W. P.S. 


The Nitrogenous Constituent of Para Caoutchouc and Its 
Bearing on the Nature of Synthetic Caoutchouc. CLayTon 
BeapLe and Henry P. Stevens (J.. Soc. Chem. Jnd., 1912, 31, 
1099—1101. Compare A., 1912, i, 789).—It is shown that the removal 
of insoluble (nitrogenous) constituents from caoutchouc results in 
deterioration of the latter, although it is open to question how far the 
quality of caoutchouc is improved by the presence of more than a 
certain proportion of insoluble matter. In the vulcanisation process 
the insoluble matter appears to play the part of a sulphur carrier, 
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The authors have also made experiments on the influence of the 
resinous constituents on the vulcanising properties of caoutchouc, 
and find that the removal of the resins results in a marked deteriora- 
tion of the quality of the caoutchouc. The absence of nitrogenous 
substances and resins in synthetic caoutchouc should make the latter 
inferior to natural rubber. W. P. &. 


Chemistry of Caoutchouc. VI. Theory of Vulcanisation. 
IV. Davin Spencer and C, A. Warp (Zeitsch. Chem. Ind. Kolloide, 
1912, 11, 274-280. Compare A., 1912, i, 706).—Experiments have 
been made to ascertain whether the so-called ‘“‘depolymerisation” of 
caoutchouc, which is brought about by mechanical or thermal treat- 
ment, is accompanied by a change in the rate at which it reacts with 
sulphur in the process of vulcanisation. For this purpose comparative 
measurements were made with two exactly similar mixtures of 100 
parts of caoutchouc and 10 parts of sulphur. In the one case the 
caoutchouc was kneaded for thirty minutes at a moderate temperature, 
the sulphur being then added, and the mixing effected by a further 
kneading for ten minutes. In the second case, the treatment was 
similar, except that the caoutchouc was subjected to the mechanical 
treatment for ninety minutes at a much higher temperature. 

From the observations made on the rate of vulcanisation at 135°, 
it appears that there is no appreciable difference between the two 
samples, and the authors draw the conclusion that ‘“‘ depolymerisation ” 
has no influence whatever on the chemical result of the vulcanisation 
process. The conclusions arrived at by Axelrod (Gummi Zeit., 1909, 
24, 352) are therefore not confirmed by these experiments. 

H. M. D. 


The Action of Chloroacetyl Chloride on Ethyl Malonate ; 
Iminotetronic Acid. Ericu Benary (Ber., 1912, 45, 3682—3686). 
—As the substance described as the ester-amide of tetramic acid 
(Benary, A., 1911, i, 672) is in reality ethyl iminotetron-a-carboxylate 
(Anschiitz, A., 1912, i, 836), the compound C,H,,0,, from which 
it is obtained by the action of ammonia, is presumably ethyl isotetron- 
a-carboxylate ; this view is supported by the action of organic bases 
which give compounds similar to that produced by ammonia; these 
compounds are probably ketonic, but do not yield phenylhydrazones 
(compare Wolff, A., 1900, i, 582) ; they frequently yield salts, however, 
derived from the enolic structure. 


H,— 
-CNPb) CON CH-CO,Et, ob- 


tained by the interaction of equivalent quantities ethyl isotetron- 
a-carboxylate and aniline, crystallises in needles, m. p. 116—117°; it 
exhibits both acidic and basic properties. 

Ethyl! phenylhydrazinotetron-a-carboxylate (already described) yields 
a potassium salt. 


Ethyl phenyliminotetron-a-carboxylate, 


Ethyl  piperidinoisotetron-a-carboxylate, = O ONE c,NH > O" CO,Et, 
10 


m. p. 107 —108°, from equal weights of piperidine and ethyl isotetron- 
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a-carboxylate, as might be expected from the structure, has no acidic 
properties. 

When iminotetronic acid in benzene solution is treated with rather 
more than an eyuimolecular quantity of bromine, bromoiminotetronic 
acid, 2 2°C(OH) 
—C(-NH) 

red coloration with ferric chloride. 
On adding ice to the reaction mixture yal ee acid and 


> “s NH) COS0: NO,H, is pre- 


cipitated, leaflets, m. p. 255—-258° (decomp.) ; ~ is a strongly acidic 
substance, which gives a phenylhydrazone, yellow tablets, m. p. 
211—212°. 

The conclusion is drawn that the action of chloroacetyl chloride on 
ethyl sodiomalonate consists of two concurrent processes, one of 
which produces unstable ethyl chloroacetylmalonate, which undergoes 
spontaneous change into ethyl tetron-a-carboxyiate, whilst the other 
process involves the enolic form of ethy! sodiomalonate, which reacts with 
the acid chloride producing ethyl isotetron-a-carboxylate. oD. F. T. 


‘SSCBr, needles, m. p. 182°, is obtained ; it gives a 


nitric acid, aci-nitroiminotetronic aeid, 


Hydroxymethylfurfuraldehyde. Francesco ANGELICo and A. 
Coppota (Gazzetta, 1912, 42, ii, 583—589).—The authors confirm 
the formula for this substance given by Fenton and Gostling 
(T., 1889, 75, 423), and by the application of the Angeli-Rimini 
reaction they have prepared from it a-hydroxymethylfuranhydr- 
oxamic acid, C,H,O,N, which crystallises in pink, lustrous, soapy 
scales, m. p. 139°, the free acid being prepared from the copper salt, 
(C,H,O,N),Cu,H,O. When the acid is hydrolysed with 25% sulphuric 
acid, it yields hydroxylamine and hydroxypyromucic acid (m. p. 165°). 

R. V.8. 


Constitution of Bergapten. Herrmann THoms and E. BartTcKE 
(Ber., 1912, 45, 3705—3712).—Bergapten, which Pomeranz showed 
to be a couwarin-coumarone derivative of phloroglucinol (A., 1892, 
71; 1893, 342), was found to occur in certain fruits accompanied by 
an isomeride, xanthotoxin (A., 1912, i, 40), to which the formula (I) 
was assigned. Bergapten has now been converted into an amine, and 
this into a quinone containing no methoxy-group, from which the 
conclusion is drawn that the methoxy-group is para to the unsubstituted 
carbon atom, and that the substance has the constitution (II). 


OMe OMe 
FN es “Nou: 
I. CH H< 0 co IL onAH CH-CH 
CH: OH /9—CO 
This is nai by the fact that xanthotoxin yields the same 


quinone. 

Aminobergapten, C,,H,O,"NH,, is obtained by the reduction of the 
nitro-derivative (Pomeranz, loc. cit.) with tin and hydrochloric acid, in 
slender, pale yellowish-green needles, m. p. 198°, and yields an acetyl 
compound, m. p. 208°. When oxidised with sodium dichromate the 
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methoxy-group is replaced, and the golden-yellow quinone, C,,H,O,, 
m. p. 248—250°, is formed. Améinoxanthotoxin is prepared in the 
same way, and is similar in appearance to its isomeride; it melts, 
however, at 236°, is more easily acetylated, yielding an acetyl ‘compound, 
m. p. 246—247°, and is much less soluble in cold sulphuric acid, but it 
yields the same quinone. 

The guinol, C,,H,O,(OH),, crystallises with 2H,O in light green 
needles, which lose water at 110°, and yield a diacetyl compound, m. p. 
208—209°, and a diphenylurethane derivative, C,,H,O,(O°CO-NPh,)., 
m. p. 229—-230°. J.C. W. 


Action of Hydrogen Peroxide on Hydroxythionaphthen, 
Hydroxythionaphthen Carboxylic Acid, and “ Thioindigo.” 
Maurice Lanrry (Compt. rend., 1912, 155, 1517—1519. Compare 
A., 1912, i, 293).—Hydroxythionaphthen in alkaline solution gives a 
blue precipitate on the addition of hydrogen peroxide, leaving a 
brown liquid, from which only gummy substances could be extracted. 
The blue precipitate on solution in water and addition of strong acid 
gives a red, flocculent precipitate, which resembles “ thioindigo” in 
all its properties. The addition of hydrogen peroxide to a boiling 
solution of hydroxythionaphthen in acetic acid gives a red precipitate 

of “thioindigo,” which slowly dissolves and the 


Jn C-QH Solution becomes colourless. Extraction with ben- 
| | log zene separates out 3-hydroxy-1-dioxythionaphthen 
VIANA (annexed constitution), m. p. 139°, which in its 

sO, chemical properties closely resembles the hydroxy- 


thionaphthen from which it is prepared. 

The effect of hydrogen peroxide on the sodium salt of hydroxy- 
thionaphthencarboxylic acid is to destroy its phenolic character with 
the formation of a small quantity of “thioindigo.” The major part 
of the salt is resinified. 

In the presence of hydrogen peroxide, finely divided ‘ thioindigo” 
slowly dissolves in acetic acid to a red solution, which gradually 
becomes decolorised. The only products of extraction were gummy 
substances. W. G. 


‘‘Bisphenylthiophenindigo”  ([5:5’- Diphenyl- A” - bisthio- 
phen-3-one]. Pau FRIEDLAENDER and St. Kie.pasinski (Ber., 1912, 
45, 3389—3396).—Although m-hydroxydiphenyl shows no tendency 
to pass over into an ortho-quinonoid compound, the analogous 
3-hydroxy-5-phenylthiophen behaves — differently, readily 


—C—0-CO- 
6c ”? 
forming ‘‘ bisphenylthiophenindigo, CH< g 2. oph7 CH: 
The dye is prepared by the following series of operations. On 
heating ethyl cinnamate with sulphur, a disulphide, thiobenzoylthio- 
acetic acid, meni (Baumann and Fromm, A., 1897, i, 191), is 


formed. The ring is opened by sodium sulphide, and by the action 


of chloroacetic acid a compound, 
CO,H:CH,°S:CPh:CH-CO-S:CH,°CO,H, 
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is formed, which when — with acetic anhydride is converted into 
H--C-0°CO-CH ; 
OPh: i 8. On hydrolysis, 4-hydr- 
oxy-2-phenylthiophen is obtained. 
This condenses with aromatic aldehydes or with isatin to dyes, 
forms a quinoneoxime with nitrous acid, and is converted by alkaline 
or acid oxidising agents into “ bisphenylthiophenindigo.” 
The disulphide crystallises in broad needles, m. p. 156°. 
4-Hydroxy-2-phenylthiophen separates in slender needles, m. p. 78°; 
the acetyl derivative forms broad, colourless, compact platelets, 
m. p. 75°. 


The quinone oxime, 


acetoxyphenylthiophen, s< 


CPh———CH 
So: N-OH)’ co 
sodium nitrite, forms broad faint, brownish-yellow needles, m. p. 216°. 


On bromination, a product, opn<cr'§ i. 
2 


in brownish-yellow plates, m. p. 134°. It does not react simply with 
aniline: on warming with sodium acetate, slender, red needles or ruby- 
red prisms of a brominated diphenylthiophenindigo are obtained. 

4-Hydroxy-2-phenylthiophen reacts with piperonal, the condensation 
product crystallising in long, yellow needles, m. p. 196°. 

“‘ Bis-S-phenyl-2-thiophenindigo” [5 : 5'-diphenyl-A*”- -bisthiophen- 3-one | 
separates in brownish-red, lustrous needles, m. p. 280° 

“ 5-Phenyl-2-thiophen-3-indoleindigo” [5- phenyl-2- (3 ’-indoxy])-thio- 
phen-3-one], produced on condensation with isatin, crystallises in 
sealing wax-red needles, m. p. 281°. 

“ 5- nant -2- a 2-indoleindigo” [5-phenyl-2-(2’-indoxy]l)-thio- 


phen-3-one], ! ape ager: Os H,, obtained on boiling isatin- 


anilide with » soe le in acetic anhydride, crystallises 
in slender, dark violet needles. E. F. A. 


, prepared by interaction with 


, is obtained, crystallising 


Methylation of Histidine, Arginine, and Lysine. I. R. 
ENGELAND and FRIEDRICH KuTscHER (Zettsch. Biol., 1912, 59,415—419). 
—On methylation of histidine monochloride with methyl sulphate and 
barium hydroxide, pentamethylhistidine is obtained. The aurichloride 
crystallises in large, lustrous needles, the chloride is an oil, and the 
free base decomposes rapidly. Small quantities of the crystalline 
aurichloride of tetramethylhistidine are obtained at the same time. 

Under similar conditions, arginine yields a tetramethyl derivative, 
the awrichloride forms short, stout needles, m. p. 173—175°. Three 
of the methyl groups are attached to nitrogen in the side-chain, one 
only to nitrogen in the guanidine complex. 

Lysine yields a compound, probably the ethyl ester of hexamethyl- 
lysine, which gives an aurichloride, m. p. 208°, corresponding with the 
formula C,,H,,0,N,,Au,Cl,. E. F. A. 


Strychnos Alkaloids. XVI. Dihydrobrucinoic Acid and 
isoBrucinolone. Herrmann Levucus and Grorce Peirce (Ber., 1912, 
45, 3412—3420).—Dihydrobrucinonic acid, which contains an alcoholic 
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hydroxyl (compare A., 1212, i, 210), forms an acetyl derivative when 
acted on by acetic anhydride and sodium acetate. More vigorous 
action produces a neutral compound containing two further acetyl 
residues less a molecule of water. Dihydrobrucinonic acid does not 
react with nascent hydrogen or with hydroxylamine. It is broken 
down by sodium hydroxide into glycollic acid and isobrucinolone, 
C,,H,.0,N,. The latter forms an acetyl derivative, and on treatment 
with concentrated hydrogen chloride gives isobrucinolone hydrate. At 
higher temperatures this is reconverted into isobrucinolone (compare 
Leuchs and Brewster, A., 1912,i, 210). With concentrated nitric acid 
a nitro-derivative, C,,H,,0,;N,, is obtained ; the change involves the 
formation of a quinone and the subsequent nitration of this. With 
sulphurous acid a paler reduction compound is obtained from the 
quinone. 

_ Acetyldihydrobrucinonic acid forms colourless, four-sided prisms, 
m. p. 235—238°. The neutral product, C,,H,.O,N, or C,H, 0,)N,, 
crystallises in colourless, chisel-shaped prisms, m. p. 280—282°, after 
becoming yellow at 260°. 

By the action of acetic anhydride on brucinonic acid, a componnd, 
' (C,sH,,0,N),, 
is obtained, crystallising in long, matted, lustrous needles, m. p. 
125—127°. 

Acetylisobrucinolone forms large, colourless platelets, m. p. 281—283° 
(decomp. ). 

isoBrucinolone hydrate separates in four-sided prisms, which froth at 
205—208°, become solid again, turn brown at 290°, m. p. 310—315° 
(decomp. ). 

The hydrochloride forms four-sided platelets ; the sulphate consists 
of massive prisms, which become brown at 235°, decomp. 238°. 

Nitrobisapomethyldihydroisobrucinolone crystallises in flat, orange- 
yellow needles, which become. brown at 250°, and completely charred 
at 340°. ' a 3 

Nitrobisapomethylisobrucinolone gives massive, reddish-yellow prisms, 
which become brown at 240°. 

Nitrobisapomethylbrucinolone crystallises in small, yellow octahedra, 
dissolving in concentrated sulphuric acid with a yellow coloration 


and in concentrated sodium hydroxide with a violet coloration. 
E. F. A. 


Strychnos Alkaloids. XVII. Isolation of the Hydrate of 
a Fourth Strychninesulphonic Acid. Hermann Levucus and 
JoHANNES WoutkeE (Ser., 1912, 45, 3686-—-3691).—Analogous to the 
fourth brucinesulphonic acid (Leuchs and Geiger, A., 1911, i, 1018), 
a fourth strychninesulphonic: acid (compare Leuchs and Schneider, 
A., 1909, i, 671) has been obtained as a very stable hydrate, which 
retains the additional water very tenaciously. 

The solution of the reaction product obtained as described earlier 
(Leuchs and Schneider, Joc. cit.), after crystallisation of strychnine- 
sulphonic acids I and If, and subsequent concentration under reduced 
pressure, deposits a mixture of the acids I, II, and IIL with the 
above-mentioned hydrate, which last can be separated in the free 
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state and also as a. compound with strychninesulphonic acid III ; the 
total yield of hydrate in the two forms amounts to approximately 3%. 
Strychninesulphonic acid IV hydrate, C,,H,,0,N,8,2H,O, stout 
prisms or rhombobedra, m. p. 275° (decomp.), [a]}> + 18°3°, could not 
be dehydrated beyond C,,H,,O,N.S, even at 135° in a vacuum over 
phosphoric oxide. The double compound with strychninesulphonic 
acid III, C,,H,,0,N,8,C,,H,,0,N,S, slender prisms or needles, m. p. 
250° (decomp.), [a]? + 101°, can also be obtained by mixing solutions 
of the hydrate and excess of the acid III; in the absence of excess of 
strychninesulphonic acid III, the compound is resolved by hot water 
into its constituents, D. F. T. 


Synthesis of Hzemopyrrole-b. Oskar Pitoty and A. BLomErR 
(Ber., 1912, 45, 3749—3753).—Ethyl acetylpyruvate condenses with 
aminobutanone or with aminoacetone to form pyrrole derivatives. In 
the former case, 4-acety]-2 : 3-dimethylpyrrvle-5-carboxylic acid, 

, C(CO,H):C-COMe 
NH oMe=—tMe’ 
is obtained, which on heating at 215° is converted into 4-acetyl- 
CH—C-COMe 


a ae , 

2 : 3-dimethylpyrrole, NH< CMe: bMe . When this is treated with 

hydrazine and sodium ethoxide, 2: 3-dimethyl-4-ethylpyrrole (hemo- 
CH—CEt 


pyrrole-6), NH< OMe: CMe’ is formed. 


With aminoacetone the product is 4-acetyl-3-methylpyrrole-5-carb- 
-C-COM 
oaylic acid, tt °. This has m. p. 200°. During the 
reaction an isomeric by-product, m. p. 250° (decomp.), is also formed. 
4- Acetyl-2 : 3-dimethylpyrrole-5-carboxylic acid crystallises in colour- 
less, prismatic rods, m. p. 204° (decomp.). 
4- Acetyl-2 : 3-dimethylpyrrole separates in short, colourless, prismatic 
platelets with sharp edges, m. p. 137°. The synthetic hemopyrrole-b 
is identical with the natural compound. KE. F. A. 


Cyclic Imines. VII. Ahrens’ So-called y-Picoline. Jutivus 
von Braun and A. Scumatiocn (Ber., 1912, 45, 3649—3652).—The 
method described by Ahrens for the separation of pure 4-methylpyridine 
(y-picoline) by precipitation with mercuric chloride (A., 1905, i, 232) 
is found to yield a mixture instead of a pure product. 

Successive reduction and benzoylation of 4-methylpyridine, prepared 
by Ahrens’ method, produced a benzoyl derivative, C,H,,.NBz, b. p. 
189—190°/17 mwm., which on distillation with phosphorus pentabromide 
(compare von Braun and Sobecki, A., 1911, i, 413) formed a product 
which could be separated into two fractions by distillation. The 
smaller and less volatile portion, b. p. 150°/19 mm., D? 1°9305, was 
probably afPe-tribromo-B-methylpentane, and gave an unsaturated 
organo-magnesium compound which absorbed carbon dioxide with the 
formation of d-methylene-n-hexoic acid, CO,H-[CH,],-CMe:CH,, b. p. 
218—221°, D? 0°9406, n, 1:4442; the formation of this series of 
compounds is attributed to the presence of 3-methylpyridine in the 


(a ee 


La | 
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original base. The more volatile fraction, C,H,,Br,, b. p. 115—120°/ 
19 mm., D7? 1:608, on treatment with potassium cyanide yielded a 
dinitrile, C,H,,(CN),, b. p. 171—174°/10 mm., which was hydrolysable, 
apparently to a mixture of B- and y-methylpimelic acids. Neither 
fraction therefore was of pure 4-methylpyridine. D. FT. 


The Action of Hydroxylamine and Phenylhydrazine on 
Benzoyldehydracetic Acid. A Correction. Jon. Scuérrie (Ber., 
1912, 45, 3779. Compare A., 1912, i, 915).—Reaction between free 
hydroxylamine and benzoyldehydracetic acid was effected by mixing 
hydroxylamine sulphate with the theoretical quantity of alcoholic 
potassium hydroxide, filtering the precipitated potassium sulphate, and 
adding the phenyl-lactam of benzoyldehydracetic acid to the filtrate. 

E. F. A. 


Cyclic Imines. VI. Ring Homologues of Tetrahydro- 
quinoline. Juxius von Braun and B. Bartscu (Ber., 1912, 45, 
3376—3389).—The tendency to form seven-membered rings such as 
hexamethyleneimine is very much increased when two of the carbon 
atoms are members of a benzene nucleus ; thus o-5-chlorobutylaniline, 
on elimination of hydrogen chloride, readily forms tetrahydrohomo- 

— CH,°CH - are 
quinoline, CoH ye oH CA: The constitution of the quinoline 
is established by the fact that when the ring is opened by the action 
of phosphorus pentachloride, 9§-chloro-o-benzoylaminobutylbenzene, 
COPh:-NH:C,H,°([CH,],Cl, is formed, which is in turn convertible into 
the already known 6-0-benzoylaminophenylvaleric acid. 

Homotetrahydroquinoline resembles the isomeric 2-methyltetrahydro- 
quinoline and the lower ring homologues in its stability towards 
hydrolytic and reducing reagents, and also towards oxidation ; it is 
hardly altered by distillation with silver sulphate. 

The quinoline could not be prepared by other methods, such as the 
distillation of $-o-diaminobutylbenzene hydrochloride or by the inter- 
action of y-phenylpropylamine with formaldehyde. 

o-Amino-6-hydroxybutylbenzene, NH,°C,H,*[CH,],-OH, prepared by 
the reduction of the ester, NH,°C,H,°[CH,]-CO,Et, by means of sodium 
and alcohol, is a viscid, almost odourless oil, b. p. 180—183°/12 mm. 
The dibenzoyl compound crystallises in snow-white platelets which 
sinter at 127°, m. p. 130°; the platinichloride forms dark red platelets, 
which blacken at 168°, m. p. 175°; the picrate separates in green 
leaflets, m. p. 179°. 

o-Amino-5-chlorobutylbenzene was not obtained pure; the platini- 
chloride crystallises in pale yellow platelets, m. p. 182—183°. 

Tetrahydrohomoquinoline is an almost colourless oil, b. p. 131—133°/ 
16 mm., 253—255°/760 mm., D7 1°0325, solidifying to colourless 
crystals, m. p. 32°. The hydrochloride has m. p. 186°; the pale 
yellow, granular crystals of the platinichloride blacken at 192°, m. p. 
194°; the picrate crystallises in yellowish-red needles, m. p. 179°; 
the benzoyl derivative has m. p. 96°, whilst the benzenesulphonyi com- 
pound has m. p. 109°. 
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The platinichloride of the dimethyl derivative, C,,H,,.NMe,PtCl,, 
produced on long heating with methyl iodide, has m. p. 197°. 

When heated with phosphorus pentachloride at 150°, tetrahydro- 
homoquinoline yields $-chloro-o - benzoylaminobutylbenzene, which 
crystallises in lustrous, silvery platelets, m. p. 117°. The corresponding 
iodide when decomposed with potassium cyanide yields §-benzoyl- 
aminophenylvaleronitrile, C,H,-CO-NH-C,H,° (CH, ],°CN, m. p. 114°, 
from which the corresponding acid (A., 1907, i, 524) is obtained on 
hydrolysis. 

8 - o-Diaminobutylbenzene, prepared by reducing the nitrile of 
o-benzoylaminophenylbutyric acid, forms a colourless oil of strongly 
basic odour, b. p. 172°/14 mm. 

o-y-Chloropropylbenzonitrile is a pale yellow oil, volatile in steam, 
b. p. 1539/19 mm. On hydrolysis, o-y-chloropropy ylbenzoic actd, 

CO,H:-C,H,:[CH,],°Cl, 
is obtained, m. p. 79°. 

The nitrile condenses with sodium phenoxide to o-y-phenoxypropyl- 
benzonitrile, CN-C,H,[CH,],-OPh, a pale yellow oil, b. p. 210°/ 
23 mm. The corresponding o-y-phenoxypropylbenzoic acid has 
m. p. 120°. KE. F. A. 


Thiazoles. RrInHOLD von WaLTHER and H. Rocs (J. pr. Chem., 
1913, [ii], 87, 27—66).— Although the condensation of thiocarbamide 
with w-bromoacetophenone and other halogeno-ketones of the ty 
CHXR:COR may give rise to either aminothiazoles (formula II below, 
R’ and R” =H) or iminothiazolines (IV or V, R’,R’ =H), the work of 
Traumann (A., 1889, 414) and others has shown that only amino- 
thiazoles are produced. s-Disubstituted thiocarbamides always yield 
iminothiazolines, whilst the as-disubstituted derivatives give rise 
to aminothiazoles. 

With respect to the mechavism of the condensation, the authors 
suggest that the first stage consists in the addition of the halogeno- 
ketone to the sulphur atom of the thiocarbamide, and that the removal 
of hydrogen haloid and water from the intermediate compound thus 
produced is preceded by the formation of an internal salt, derived from 
the enolic form, the constitution of this salt being determined by the 
relative basicity of the amino-residues of the thiocarbamide ; thus, 
in the condensation of as-disubstituted thiocarbamides, 

NR’R”-CS:NH,, 
with w-bromoacetophenone, the compound 
NR’R”-C(NH,):SBr-CH,*COPh 
is first produced, which is transtormed successively into the enolic 
salt I and aminothiazole II if NHR’R” is more feebly basic 
than NH,: 


NR’R"”-C—-NH,- NR’R’-C——=N 
$ ty 8 - q i + H,O+ HBr. 
. SBr-CH:CPh —> 7 S-CH:CPh ‘ 
On the other hand, if NHR’R” is a stronger base than NH,, the com- 
pound IIT is formed as an intermediate product, which decomposes 
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into a secondary amine and thiocyanoacetophenone as shown in 
the following scheme : 


NHR’R’—C-NH, 
- me) 
Ill. d. -OPh: CH: N Br > HBr+H,0 + 


NR'R'— 
CPh:CH: 
Anexplanation is thus afforded of the behaviour of as-dimethylthio- 
carbamide, which, with w-bromoacetophenone, does not form an amino- 
thiazole, but undergoes decomposition into dimethylamine and 
thiocyanoacetophenone (Spica and Carrara, A., 1892, 215). 
s-Disubstituted thiocarbamides, NHR’:*CO*-NHR”, in which the 
amino-residues are of approximately equal basicity, may give rise to 
two isomeric iminothiazolines : 


CPh-NR” ; CPh-NR’ P 
IV. Hg >C:NR V. Hg >0:NR 


the formation of isomerides of this kind has been observed mn Stenz 
(Diss., Dresden, 1899) and Wiinsche (idzd., 1901). When the basicity 
of one of the amino-groups is much greater than that of the other, only 
one isomeride will be formed ; thus, both s-p-tolylbenzylthiocarbamide 
and s-p-tolylmethylthiocarbamide condense with w-bromoacetophenone 
to form only one iminothiazoline (formula V, where R” =p-C,H,Me, 
and R’=-°CH,Ph or Me). The constitution of the iminothiazolines 
derived from s-disubstituted thiocarbamides is readily determined (1) 
by heating with carbon disulphide, which leads to the removal of the 
imino-group as the corresponding thiocarbimide, or (2) by hydrolysis 
with hydrochloric acid, the imino-group, in this case, being removed 
in the form of a primary amine. 

With respect to the thiazoles derived from mono-substituted thio- 
carbamides, the authors point out that no definite proof of their 
constitution has hitherto been brought forward. Although the work 
of Traumann (loc. cit.) appears to indicate that the thiazole obtained 
from methylthiocarbamide and w-bromoacetophenone is probably a 
2-methylimino-4-phenylthiazoline, the observations described in the 
present paper prove conclusively that the thiazole derived from p-toly]- 
thiocarbamide has the constitution of = aminothiazole. 


2-p- Toluidino-4-phenylthiazole, \ Ne goo NH:-C,H,Me, is obtained 


in the form of its hydrobromide, patted needles, m. p. 205° (decomp.), 
by heating p-tolylthiocarbamide with w-bromoacetophenone in alcoholic 
solution, the free base being liberated from the hydrobromide 
by warming with pyridine. It crystallises in leaflets, m. p. 123°, and 
forms a hydrochloride, which melts and becomes green at 212°, 
a sulphate, m. p. 152°, an acetate, m. p. 85°, and thiocyanate, m. p. 125°, 
all of which crystallise in colourless needles ; the platinichloride forms 
orange leaflets, m. p. 230°, the picrate, yellow needles, m. p. 185°. It 
reacts with phenylcarbimide in ethereal solution to form the carbamide, 


C 
ne SC N(C,H,Me)-CO-NHPh, crystallising in lustrous leaflets, 


N H,0 ‘pi " ° ” 
, pus. NHR’R” +OH:-CPh:CH:SCN. 
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m. p. 196°5°. Towards both oxidising and reducing agents the thiazole 
is remarkably stable, but is decomposed by hydrochloric acid at 
225—250° into acetophenone, p-toluidine, and ammonia ; when heated 
with carbon disulphide at 250°, it forms p-tolylthiocarbimide. 

The acetyl derivative, C,,H,,ON,S, forms colourless prisms, m. p. 
124°5°; the benzoyl derivative, prepared by the pyridine method in 
benzene solution, crystallises in hard prisms, m. p. 207°. 

With the object of synthesising the above acyl derivatives, the authors 
have endeavoured to condense w-bromoacetophenone with s- and 
as-acetyl-p-tolyithiocarbamide and s-benzoyl-p-tolylthiocarbamide in 
alcoholic solution, but find that no condensation occurs. It would 
thus appear that acylthiocarbamides are incapable of undergoing the 
thiazole condensation. 

2-p-Toluidino-4-phenylthiazole combines with 1-chloro-2: 4: 6-tri- 
nitrobenzene in hot alcoholic solution to form an unstable, additive 
compound, C,.H,,0,N,SCl, which crystallises in red needles, m. p. 
about 90°, and is resolved by acids or alkalis into its components ; the 
additive compound with 1-chloro-2 : 4-dinitrobenzene forms stout, dark 
red crystals, m. p. about 60°. 

as-p-Tolylbenzylthiocarbamide, C,H,Me*N(CH,Ph)-CS°NH,, obtained 
by heating N-benzyl-p-toluidine hydrochloride with ammonium thio- 
cyanate and water, crystallises in colourless needles, m. p. 155°5°, and 
is converted by the action of w-bromoacetophenone in warm alcoholic 
solution into 2-p-tolylbenzylamino-4-phenylthiazole, 


CPh: N. 
CH— _g>O N(C,H,Me)-CH,Ph, 


which forms large prisms, m. p. 125°, and yields a hydrochloride, a 
picrate, m. p. 155°, and a platinichloride, m. p. 225° (decomp.). 
2-p- Tolylimino-4-phenyl-3-benzylthiazoline, 
C,H,Me-N-C N-CH,Ph 
S-CH:CPh ; 
prepared from s-p-tolylbenzylthiocarbamide and w-bromoacetophenone, 
forms colourless needles, m. p. 152°; the hydrochloride, platinichloride, 
m. p. 233° (decomp.), and picrate, w. p. 155°, are described. That the 
compound has the above constitution, and not that of the isomeric 
2-benzylimino- 4-phenyl]-3-p-tolylthiazoline, has been established by its 
behaviour towards carbon disulphide, which at 200° leads to the 
removal of the p-tolylimino-group as p-tolylthiocarbimide and the 
S——CS 
formation of 2-thion-4-phenyl-3-benzylthiazoline, | on: OPhoO CH,Ph, 


which crystallises in pale yellow needles, m. p. 101°. 
When heated with benzyl chloride for eight hours at 175°, 
ciate yields 2-p-tolylbenzylamino-4-phenyl- 


a2 rer. J 
i ) 
5-benzyithiazole, (CH, Ph): eC N(C,H,Me):CH,Ph. This forms 
needles, m: p. 125°, and is accompanied by 2-p-toluidino-4-phenyl- 
CPh——-N ; 
, (CH, Ph): De NH-C,H,Me, which crystallises in 
needles, m. p. 174°, and yields a platinichloride, m. p. 203° (decomp.), 
and a picrate, m. p. 151°. 


5-benzylthiazole, | 
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That the introduction of the benzyl group has taken place in the 
thiazole ring and not in the p-toluidino-residue has been proved in the 
case of the last-mentioned thiazole by the formation of an acetyl 
derivative, C,,H,.ON,S, m. p. 144°, and also by the removal of the 
p-tolylimino-group as p-tolylthiocarbimide when the thiazole is heated 
with carbon disulphide. 

2-p- Tolylimino-4-phenyl-3-methylthiazoline, 

iene aug N-C,H,Me, 
obtained in the form of its cnilbetite, large needles, m. p. about 
200° (decomp.), by heating 2-p-toluidino-4-phenylthiazole with methyl 
iodide in methyl! alcoholic solution, crystallises in colourless leaflets, 
m. p. 118°. It has also been prepared by the condensation of s-p-toly]- 
methylthiocarbamide with w-bromoacetophenone ; the hydrochloride 
and picrate, m. p. 158°, are described. When heated with carbon 
disulphide, it yields p-tolylthiocarbimide and 2-thion-4-phenyl-3-methyl- 


thiazoline, } tr a OOP hs which crystallises in pale yellow needles, 


m. p. 127°. 
2-p-Tolylimino-4-phenyl-5-benzyl-3-methylthiazoline, 
CPh—NMe,_ ... 
i (CH,Ph)-s7 ON C,H,Me, 
prepared by the action of methyl iodide on 2-p-tolylimino-4-pheny]l-5- 
benzylthiazole, forms colourless prisms, m. p. 151°, and yields a hydro- 
chloride, and a methiodide, crystallising in needles, m. p. about 250° 
(decomp.). It is resolved by carbon disulphide into p-tolylthiocarbimide, 
and 2-thion-4-phenyl-5-benzyl-3 -methylthiazoline, wea De -CH,Pb, 
which forms silvery, lustrous leaflets, m. p. 116°. 
5-Bromo- 2 - p - toluidino-4-phenylthiazole, obtained by brominating 
2 -p- toluidino- 4 - phenylthiazole in benzene solution, crystallises in 
colourless leaflets or needles, which melt and decompose at 134°, yield- 
ing p-tolylthiocarbimide ; the hydrobromide, m. p. 179° (decomp.), and 
acetyl derivative, m. p. 142°5°, crystallise in colourless prisms. It is 
reduced by zinc and acetic acid to the original thiazole. Attempts to 
prepare the bromothiazole by the condensation of p-tolylthiocarbamide 
with di-w-bromoacetophenone yielded a substance, m. p. 142° (decomp.). 

When warmed with amy] nitrite in alcoholic solution, 2-p-toluidino- 

4-phenylthiazole yields the 5-nitroso-derivative, 
CPh—N. 
(NO): gos" NH:C,H,Me. 

This separates in yellowish-brown leaflets, m. p. 184° (decomp.), 
yields a hydrochloride, red needles, an acetyl derivative, lustrous, dark 
red leaflets, m. p. 163°, and is reduced by zine and acetic acid in 
alcoholic solution to the corresponding amino-compound, which, 
however, could not be isolated in a pure condition. 

On treatment with cold aqueous alkalis it becomes brown, probably 
owing to the formation of salts derived from the tautomeric form 
(see VI, next page) ; when boiled with aqueous alkalis it undergoes com- 
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plete decomposition, yielding hydrogen sulphide, p-tolylthiocarbimide, 
carbon dioxide, thiocyanic acid, beuzoic acid, ammonia, and p-toluidine. 

The silver salt, C,,H,,ON,SAg, prepared by treating an alcoholic 
solution of the nitroso-compound with the equivalent amounts of 
ammonia and silver nitrate, separates as an indistinctly crystalline, 
red precipitate which readily decomposes and explodes when rapidly 
heated. 

On treatment with benzoyl chloride, a solution of the nitroso- 
compound in aqueous alkalis yields benzoyl-p-tolyleyanamide (Heller 
and Bauer, A., 1902, i, 444), benzoic and thiocyanic acids. This 
reaction, which establishes the position of the nitroso-group iv the 
thiazole ring, takes place according to the following scheme : 


N. CPh H.0+BzCl 
VI. nag tO mee 


C,H,Me'N :;o— 

C,H,Me-N Bz-C(°N H)*S:C(;NOH):COPh —> 
C,H,Me-NBz-C:N + HS-Ci?N +OH-COPh. , 

5-Bromo-2-p-tolylnitrosoamino-4-phenylthiazole, 


CPh-N. A 
Hg >C'N(C;H;)‘NO 


prepared by warming 5-bromo-2-p-toluidino-4-phenylthiazole with amyl 

nitrite, forms colourless needles, m. p. 220°. 
2-p-Toluidino-4-phenylthiazole combines with benzenediazonium 

chloride in alcoholic solution, yielding 5-benzeneazo-2-p-toluidino-4- 


, N-CPb 
phenylthiazole, C,H,Me‘NH: ea gO N:NPh, which crystallises in 


orange-red needles, m. p. 191°, and a ms an acetyl derivative, 
C,,H,,ON,S, 

red prisms, m. p. 217°, and «a hydrochloride, crystallising in dark 

violet-red needles having a greenish glance, m. p. 184° (decomp.). 

5-p-Nitrobenzeneazo-2-p-toluidino-4-phenylthiazole, obtained in a 
similar manner from p-nitrobenzenediazonium chloride, erystallises in 
dark red needles, m. p. 245° (decomp.) ; the hydrochloride, reddish- 
violet needles, and acety/ derivatives, red needles, both melt indefinitely 
at 250°. 

The authors have also studied the behaviour of the remaining 
amijnothiazoles and iminothiazolines described in this paper towards 
diazonium salts, and find that the iminothiazolines in no circum- 
stances couple with the diazonium salts, whilst the aminothiazoles, in 
which the 5-position is unsubstituted, readily combine, yielding azo- 
compounds. The behaviour of 5-bromo-2-p-toluidino-4-phenylthiazole 
is, however, exceptional, the action of benzenediazonium chloride 
leading to the removal of the bromine atom and the formation of the 
above-mentioned 5-benzeneazo-2-p-toluidino-4-phenylthiazole. The re- 
action towards diazonium salts thus furnishes a ready means of 
distinguishing whether the product obtained by the condensation of 
a monosubstituted thiocarbamide with w-bromoacetophenone and 
analogous halogeno-ketones is an aminothiazole or iminothiazoline. 


CPh:N 
“ ‘SSC-NH-C,H,Me, _pre- 


2-p-Toluidino-4 : 5-diphenylthiazole, OPh:s 


batted 
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pared from desyl bromide and p-tolylthiocarbamide, crystallises in 
colourless needles, m. p. 178°, and forms a hydrochloride. 
The condensation of ence i and allylthiocarbamide 


yields 2-allylamino-4-phenylthiazole, \\ ie go NH:C,H,, which has 


m. p. 73°, and couples with onlin salts to form red 
azo-compounds. F. B, 


Decomposition of Alkylidenehydrazines. Nicouat M. KisHner 
(J. Russ. Phys. Chem. Soc., 1912, 44, 1754—1759).—Menthylidene- 
hydrazine, CH CH MeOH, C: N-NH,, is a colourless liquid, b. p. 
144°/30 mm., 248 —249°/759° mm., Dj? 0°9333, np 1°4940, [a], — 52°45°. 
When distilled under reduced pressure, it leaves a viscous residue which, 
on treatment with 10% sulphuric acid in the cold, yields menthone and 
l-menthazine (compare A., 1908, i, 91). Pure menthylidenehydrazine 
yields no menthazine with cold 10% sulphuric acid, the sole product 
being menthone, which exhibits a low specific rotation owing to partial 
inversion. Distillation of the base with platinised porous tile yields 
hydrazine and /-menthazine. Menthylidenehydrazine is slightly 
decomposed,‘ with evolution of nitrogen, when distilled with fused 
potassium hydroxide, whilst in presence of both platinised porous tile 
and fused alkali, it is resolved into nitrogen and menthane. 


B 
isoThujylidenehydrazine, OMe<o ar pie ‘NH, prepared from 


isothujane and hydrazine hydrate, is a faint yellow, ‘viscous liquid, b. p. 
143—144°/17 mm., 152—153°/25 mm., Dj? 0°9579, mp 1°5328. Dis- 
tillation of the base in presence of potassium hydroxide, spongy 
platinum, or molecular silver yields (1) nitrogen, (2) hydrazine, (3) a 
mixture of the hydrocarbons, C,,H,, and C,,H,,, giving a cherry-red 
coloration with sulphuric acid and acetic anhydride and a green one with 
sulphuric acid and methyl alcohol, and (4) isothujazine, 
10H 6° No-C 19H 6, 

which crystallises in golden-yellow needles, m. p, 161—162°. 

When distilled with potassium hydroxide, carvylidenehydrazine 
yields a hydrocarbon, C,,H,,, b. p. 175—176°/749 mm. (175—176°/ 
757 mm.), D* 0°8361 (0: $349), My 1°4678 (1°4665), [a], - 36°74° 
(—35°36°), which with hydrogen bromide gives the dipentene hydro- 
bromide, C,,H,,,2HBr, m. p. 63°, and with ethyl nitrite and hydro- 
chloric acid, /-limonene f-nitrosochloride. » A 


Hydantoins. XX. Action of Thiocyanates on a-Amino- 
acids. Treat B. Jounson (Amer. Chem. J/., 1913, 49, 68—69).—lIt 
has been shown in earlier papers that by the action of thiocyanates on 
acyl derivatives of a-amino-acids, acylthiohydantoins are produced. 
The author has now found that the salt used in certain experiments 
(A., 1912, i, 53, 316, 390, 807) which was supposed to be potassium 
thiocyanate was really the ammonium salt, and the yields recorded 
were therefore obtained from the latter. The two salts show a remark- 
able difference in their behaviour with hippuric acid; the same com- 


p 2 
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pound is formed in each case, but with the potassium salt it is obtsined 
as an oily product which only slowly solidifies, whilst when prepared 
from the ammonium salt it solidifies at once on being poured into 
water. Hh, 


Tetraphenyldi-iminotetrahydromiazthiole (3:5-Diphenyl- 
imino-1 : 4-diphenyltetrahydro-1 :2:4-thiodiazole). Emi. Fromm 
[with WiLnetm BirrericH] (Annalen, 1912, 394, 284—290),— 
3 :5-Diphenylimino-1 : 4-diphenyltetrahydro-1 : 2:4-thiodiazole is pro- 
bably a direct product of the oxidation of diphenylthiocarbamide, and 
is not formed through the intermediate production of an unstable 
disulphide (compare Fromm and Heyder, A., 1909, i, 903). It is best 
prepared by Hugershoff’s method of oxidation by alcoholic bromine, 
care being taken to work in the cold, otherwise triphenylguanidine is 
obtained. The substance is converted into triphenylguanidine by con- 
centrated hydrochloric acid, and is decomposed by boiling glacial acetic 
acid into acetanilide and l-anilinobenzothiazole. By heating with 
aniline at 110° for several hours, the diphenyliminodiphenyltetra- 
hydrothiodiazole is converted into the isomeric triphenylguanidobenzo- 


thiazole, NHPh-O(:NPh)-NPh-C<\.>0,H,, m. p. 142°, which is not 


desulphurised by lead oxide and an alkali, and yields by the Schotten- 
Baumann proce-s 2-benzoylphenylaminobenzothiazole, 


CyH,<g>C-NPh-COPh, 
m. p. 156°, which is also obtained from 2-anilinobenzothiazole, benzoy] 
chloride, and aqueous sodium hydroxide. 


Trimethylparamide. Hans Meyer and Karu Sreiner (Ber.. 
1912, 45, 3676—3677. Compare Mumm and Bergell, A., 1912, 
i, 1015).—Trimethylparamide can be prepared in a pure condition by 
heating methylamine mellitate for two hours in a sealed tube at 200° 
and recrystallising the colourless product from chlorobenzene; it is 
quantitatively hydrolysed to mellitic acid on prolonged boiling with 
potassium hydroxide solution. D. F. T. 


Disulphides with Neighbouring Double Linkings. Deriv- 
atives of Dithiobiurets and of Thiurets. Emit Fromm [and RicHarp 
Heryper, Apotr June, and Marcret Sturm] (Annalen, 1912, 304, 
258—284).—Since only one example is known of the simultaneous 
production of an arylguanidoarylthiocarbamide and a diarylguanido- 
thiocarbamide by the decomposition of an arylthiuret by an aromatic 
amine (A., 1908, i, 700), the action of different aromatic amines on a 
series of thiurets has been examined. It is found that, as a rule, 
the two products of the decomposition are formed when the arylthiuret 
and the aromatic amine contain the same aromatic group. 
o-Anisyldithiobiuret, C,H,,ON,S,, m. p. 153°, yellowish-white needles, 
obtained by heating equal weights of perthiocyanic acid and o-anisi- 
dine on the water-bath, is converted by boiling hydrochloric acid and 
ferric chloride into o-anisylthiuret hydrochloride, C,H,ON,S,,HCI, m. p. 
220° (hydrated) or 235° (anhydrous). The latter and o-anisidine in 
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boiling alcohol yield sulphur, 0-anisylguanido-o-anisylthiocarbamide, 
OMe-C,H,-NH-CS:-NH-C(-NH)-NH-C,H,-OMe (the constitution of 
which is proved by its conversion into 0-anisylguanido-o-anisyl-y- 
angina 
OMe:C,H,°N:O(S°C,H,)-NH°C(:NH)-NH-C,H,OMe, 
m. p. 116°, by boiling with benzyl chloride and an ‘excess of aqueous 
alcoholic sodium hydroxide), and di-o-anisylguanidothiocarbamide, 
which is isolated as the hydrochloride, 
O(NH-C,H,°OMe),.N°CS:NH,,HCIl, 
m. p. 205°. By boiling this hydrochloride with lead oxide and 
alcoholic sodium hydroxide, di-o-anisyldicyanodiamide, 
CN-N:C(NH’C,H,°OMe),, 
m. p. 168°, white needles, is obtained. In a similar manner, p-phene- 
tylthiuret hydrochloride and p-phenetidine in boiling alcohol yield 
di-p-phenetylguanidothiocarbamide, m. p. 142° (hydrochloride, m. p. 167°), 
and p-phenetylguanido-p-phenetylthiocarbamide, m. p. 172°, of which the 
former is converted into di-p-phenetyldicyanodiamide, m. p. 176°, by 
lead oxide and alcoholic sodium hydroxide, and the latter into p-phenetyl- 
guanido-p-phenetyl-y-benzylthiocarbamide, m. p. 180°, by benzyl chloride 
and alcoholic sodium hydroxide. p-Phenetylthiuret hydrochloride and 
aniline react to form phenylguanido-p-phenetylthiocarbamide, m. p. 
184°, not 170° (A., 1907, i, 982), and a small amount of phenyl-p- 
phenetylguanidothiocarbamide, OEt°C,H,°-NH-C(NHPh):N-CS-NH,, 
m. p. 137°, the hydrochloride of which, C,,H,,ON,S,HCI,H,O, has m. p. 
113—114°. 

p-Phenetylguanidophenylthiocarbamide (/oc. cit.) has m. p. 158°, 
not 168°, and forms a hydrochloride, m. p. 168°. 

o-Tolylthiuret hydrochloride, C,\H,N,S,,HC1,2H,0, m. p. 175°, obtained 
from o-tolyldithiobiuret and boiling hydrochloric acid and ferric 
chloride, reacts with o-toluidine in boiling alcohol to form tri-o-tolyl- 
diguanide hydrochloride, C,,H,,N;HCI, m. p. 233°, from which tri-o- 
tolyldiguanide, C(NH:C, H, sMe)o: N- O(: -NH): NH:C,H,Me, m. p. 179°, 
is liberated by ammonia. The by-product of the preceding reaction is 
di-o-tolylguanidothiocarbamide, m. p. 172°, or o-tolylguanido-o-tolylthio- 
carbamide, C,,H,,N,8,EtOH, m. p. 178°, according to the dilution of 
the solution. o-lolylthiuret and aniline in boiling alcohol yield only 
phenylguanido-o-tolylthiocarbamide, m. p. 135° (hydrochloride, m. p. 183°), 
and phenylthiuret and o-toluidine under similar conditions yield only 
phenyl-o-tolylguanidothiocarbamide, m. p. 111° (hydrochloride, m. p. 
89°). Phenylguanido-o-tolyl-y-benzylthiocarbamide, C,.H..N,S, m. p. 
124°, crystallises in yellow octahedra. 

The following substances have been obtained by the interaction of 
arylthiuret hydrochlorides and phenylhydrazine in boiling alcohol 
(A., 1907, i, 982; 1908, i, 700), and are converted into triazole 
derivatives by boiling aqueous alcoholic alkalis ; thus o-tolylthiuret 
hydrochloride and phenylhydrazine yield anilguanido-o-tolylthiocarb- 
amide or anil-o-tolylguanidothiocarbamide, 

NHPh-’NH-O(:NH):NH:CS-NH°C,H,Me or 
NHPh:NH-C(NH-C,H,Me):N-CS-NH,, m. p. 157° [3:5(or 5 :3-)- 
, sae , G: NH, 
amino-o-toluidino-1-phenyltriazole, N Ph<y (NH-C,H,Me): x or 
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———C:NH-C,H,Me 
a ne 
phenylhydrazine yield two substances which could not be obtained 
pure, but have been pin into 5-amino-3-0-anisidino- 1-phenyltriazole, 

*NPh 
OMe:C,H,-NH C<y:¢-nu,’ 
triazole, one of which forms a sparingly soluble hydrochloride, 
C,,H,,ON,,HCl,H,0, 

m. p. 228°, and a picrate, m. p. 250°, red needles, and the other an 
easily soluble hydrochloride, and a picrate, m. p. 169°; p-phenetyl- 
thiuret hydrochloride and phenylhydrazine (Fromm and Vetter, A., 
1907, i, 982) yield anilguanido-p-phenetylthiocarbamide or anil-p- 
phenetylguanidothiocarbamide, m. p. 170°, not 168°, and aminophenyl- 
guanido-p-phenetylthiocarbamide or aminophenyl-p-phenetylguanido- 
thiocarbamide, m. p. 168°, white needles (not m. p. 236°, white 
leaflets), the latter forming a benzylidene derivative, m. p. 183°. 

The formation of 3-amino-5-thiol-l-phenyltriazole, m. p. 234°, and 
dianildithiobiuret, m. p. 178°, from phenylhydrazine and phenyl- 
methylthiuret has already been recorded (A., 1908, i, 700). The 
former reacts with benzyl chloride and aqueous sodium hydroxide to 
form 3-amino-5-benzylthiol-|-phenyliriazole, m. p. 116°, and with 
benzoy! chloride and aqueous sodium hydroxide to form 3-benzoylamino- 
5-thiol-1-phenyltriazole, m. p. 267°, from which 3-benzoylamino-5-benzyl- 
thiol-1-phenyltriazole, m. p. 161°, is obtained by means of benzyl 
chloride and aqueous sodium hydroxide, The action of benzoyl 
chloride and sodium carbonate on dianildithiobiuret or on 3-thiol- 
5-phenylhydrazino-l-phenyltriazole yields 3-thiol-5-benzoylphenylhydr- 


NPh:N 
azino-1-phenyltriazole, NHPh:N Bz-C< N ie m. p. 218°, which 


yields the 3-benzylthiol derivative, m. p. 171°, by boiling with benzyl 
chloride and the calculated quantity of aqueous alcobolic sodium 
hydroxide, and 3-benzylthiol-5-phenylhydrazino-1-phenyltriazole, m. p. 
118°, red needles, when an excess of the alkali is employed. The 
substance, m. p. 218°, obtained by the action of acetic anhydride on 
dianildithiobiuret (loc. cit.) is 3-thiol-5-acetylphenylhydrazino-1-phenyl- 
triazole; by treatment with benzyl chloride and an alkali, it yields 
3-benzylthiol-5-acetylphenylhydrazino-\-phenyliriazole, m. p. 102°, 
yellow leafiets. The constitution of the oxidation product, m. p. 218°, 
of 3-thiol-5-phenylhydrazino-1-phenyltriazole as a benzeneazotriazole 
(Joc. cit.) is proved as follows. In the presence of an alkali, the sub- 
stance is converted into 5-benzeneazo-3-thion-2-benzoyl-1-phenyltriazole, 


PAN; CXy he ¥ m. p. 167°, red needles, by benzoyl chloride, and 


, has m. p. 143°]; o-anisylthiuret and 


and 3-amino-5-o-anisidino-1-phenyl- 


into 5-benzeneazo-3-benzylthiol-1-phenyltriazole, 
NPh-N 
PhNy CS __4.80,H,’ 
m. p. 116°, reddish-yellow leaflets, by benzyl chloride. The latter is 
also produced when the former is treated with benzyl chloride and an 
alkali. The oxidation product can be acylated or alkylated, but not 
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both simultaneously, thus proving that the same hydrogen atom is 
concerned in each process and that the substance is tautomeric. 

The base C,,H,,N,S, m. p. 181°, which is obtained together with 
the preceding azo-compound by the action of boiling hydrochloric acid 
on dianildithiobiuret (Joc. cit.), forms, in addition to the diacetyl and 
the dibenzylidene derivatives already described, a dibenzoyl derivative, 
m. p. 216°, does not react with benzyl chloride in the presence of an 
alkali, and requires 2 mols. of sodium nitrite for its diazotisation. 
These facts are contrary to the formula previously ascribed to the 
base, and are more in harmony with the constitution : 


NHy-O,HyN:0< yy >O:N-0, 8, NH,. 


Under the influence of hydrogen chloride, substituted dithiobiurets 
react with aldehydes or ketones to form aldurets or keturets (A, 1893, 
i, 575; 1906, i, 656), which can be alkylated in consequence of the 
presence of the thiol groups; thus o-tolyldithiobiuret and acetone 
yield o-tolyldimsthylp-dithioketuret, C,H Mo-N:0(SH)-N<oyre >, 
m. p. 236°, which forms a benzyl derivative, m. p. 192°, and a dibensyl 
derivative, m. p. 83°; o-tolyldithiobiuret and benzaldehyde yield 
phenyl-o-tolyl-y-dithioalduret, C,H,Me-N:0(SH)'N<po 5) >N, m. p. 
207°, yellow leaflets (dibenzyl derivative, m. p. 118°); 0-tolyldithio- 
biuret and 40% formaldehyde yield 0-tolyl--dithioalduret, 


C,H,Me-N:0(SH): No’, 


m. p. 197°, yellow leaflets (dibenzyl aanatins m. p. 80°). o-Tolyl- 
dithiobiuret does not react with acetophenone or benzophenone. 


C. 8. 


Crystallographic Study of the Sodium Salt of isoHydroxy- 
tetrazole. AnrisTIDE Rosati (Atti R. Accad. Lincei, 1912, [v], 21, 
ii, 645—648).—The author has studied the salt CHON, Na, 3H,0, 
which was obtained by Palazzo (A., 1910, i, 342). The “salt loses 
its water at 120—130°, and explodes at 240°. It occurs in two 
crystalline forms: (1) pale straw-yellow tablets belonging to the 
pinacoidal class of the triclinic system; a:b: c=1°'2494:1:0°8521, 
a 130°6’, B 114947’, » 79°34°5’ ; (2) colourless tablets, also belonging 
to the pinacoidal class of the triclinic system ; 

a@:b:c=0°6798 : 1: 1°0834, a 54°53’, B 124°32°5’, y 121943’. 
R. V. 8. 


Action of Chlorine on Ethyl Phenylazoacetoacetate. <A 
New Way to Prepare Derivatives of Formimido-chloride. 
Cart BtLow and Peter Neser (Ber., 1912, 45, 3732—3744).— 
Elimination of the carbethoxyl group takes place when ethyl phenyl- 
azoacetoacetate is hydrolysed by sodium hydroxide (Richter and 
Miinzer, A., 1884, 1342) or brominated (Hecking, Diss., 1910). The 
action of chlorine, however, results in the removal of the acetyl group 
and the formation of the dichlorophenylhydrazone of ethyl mono- 
chloroglyoxylate. When this substance is completely reduced, 


i, 208 ABSTRACTS OF CHEMICAL PAPERS. 
2: 4-dichloroaniline is formed, and the compound may also be 
synthesised from this base. The remaining chlorine atom must 
necessarily be attached to the a-carbon atom of the side-chain, and 
it is very reactive. It may be replaced by an amino-group, more 
prolonged action of ammonia replacing, in addition, the ester group. 

A method is given for the preparation of ethyl phenylazoaceto- 
acetate. Chlorination may be effected in glacial acetic acid by 
chlorine or sulphuryl chloride, but the best results are obtained by 
chlorine in chloroform. The 2:4-dichlorophenylhydrazone of ethyl 
a-chloroglyoxylate, C,H,Cl,-NH°*N:CCl-CO,Et, crystallises in brilliant 
needles, m. p. 98°. When treated with alcoholic potash, hydrogen 
chloride is eliminated, and a product, O,,H,O,N,Cl,, is obtained in 

beautiful yellow needles, m. p. 196°. Its constitu- 

Cl tion is probably represented by the annexed formula, 
_N=N The 2 :4-dichlorophenylhydrazone of ethyl a-amino- 
oil \/ glyoxylate, C,,H,,O,N,Cl,, which is immediately 

a \ formed when alcoholic ammonia is added to the 

imido-chloride, crystallises in long, flat needles 

0,Et from dilute ethyl acetate, m. p. 99°, and is readily 

soluble in mineral acids, but does not form a 

diazonium salt. More prolonged action of ammonia results in the 

formation of the amide, C,H,Cl,-NH-N:C(NH,)-CO-NH,, in long, 
grey needles, m. p. 170°. 

Ethyl 2 : 4-dichlorobenzeneazoacetoacetate, C,H,Cl,-N,"CHAc:CO,Et, 
may be prepared in a similar manner by condensing the diazotised 
dichloroaniline with ethyl acetoacetate. It crystallises in yellow 
needles, m. p. 127°, and gives the above a-chloro-compound with 
chlorine. When condensed with hydrazine hydrate, it gives 
4-0-p-dichlorobenzeneazo-5-hydroxy-3-methylpyrazole, C,,H,O,N,Cl,, in 
orange-yellow needles, m. p. 207°, which cannot be precipitated by 
water from piperidine, in which the substance is very soluble. 

Similarly, phenylhydrazine yields 4-o0-p-dichlorobenzeneazo-5-hydroay- 
1-phenyl-3-methylpyrazole, C,,H,,ON,Cl,, in brick-red needles, m. p. 
195°, which concentrated nitric acid converts into 2 : 4-dichloropheny]l- 
diazonium chloride and 4-nitro-1-benzene-3- methylpyrazolone (compare 
A., 1910, i, 902). J.C. W. 


The Racemisation of Proteins and their Derivatives 
Resulting from Tautomeric Change. I. Henry D. Dakin 
(J. Bool. Chem., 1912, 13, 357—362).—There is an analogy 

p O—NH , 
between the hydantoin, N H<orqu: bo? and peptide, 

NH-CO- 

RCH<0.NH-CHR-CO,H? 
groupings, in both of which the -CH°CO- group can exhibit keto- 
enolic tautomerism and hence racemisation (compare Dakin, A., 1910, 
i, 590). In the peptide complex the terminal amino-acid containing a 
free carboxyl group cannot, however, undergo this change. Such 
tautomeric change apparently takes place when a protein is digested 
at low temperatures with dilute alkali (compare Kossel and Weiss, 
A., 1909, i, 542; 1910, i, 791). 
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The optical rotatory power of gelatin falls to a minimum when it is 
digested with dilute alkali. On subsequent hydrolysis with acids, in- 
active leucine, aspartic acid, arginine, histidine, and phenylalanine 
are obtained, whereas proline, glutamic acid, and lysine are obtained 
in the optically active forms together with part of the alanine. The 
conclusion is drawn that none of the carboxy! groups in the substances 
which were obtained inactive are free in gelatin. On the other hand, 
glutamic acid, lysine, and alanine may have some of their carboxyl 
groups free, that is, they may occupy termina] positions in the peptide 
chains. An alternative is that these amino-acids are rapidly liberated 
in the free state by the hydrolytic action of the alkali and so escape 
racemisation. E. F. A. 


The Refractive Indices of Solutions of Certain Proteins. 
VIII. Globin. T. Brartsrorp Rosertson (J. Biol. Chem., 1913, 13, 
455—462).—Globin was prepared from ox-corpuscles by three different 
modifications of Schulz’s method. The value of a for the purest prepara- 
tion dissolved in decinormal potassium hydroxide or hydrochloric acid 
is 0:00169 + 0-00005. W. D. H. 


The Preparation and Properties of a Compound Protein ; 
Globin Caseinate. T. Braiisrorp Rosertson (J. Biol. Chem., 1913, 
13, 499—506).—Globin caseinate may be prepared by mixing two 
parts of globin with one of casein, each in a faintly alkaline solution. 
It displays properties intermediate between those of the two component 
proteins, the acid function of globin being enhanced by union with 
casein and the basic function of casein by union with globin. 

The compound is not decomposed by dilute acetic acid in the cold, 
but it is by boiling dilute acetic acid, or by pepsin and acetic acid. 
The change in the refractive index of decinormal potassium hydroxide 
due to the introduction of 1% of globin caseinate is 0:00162 + 0°:00005. 
The refractivity of a compound protein is an additive function of the 
refractivities of its components. W. D. H. 


Constitution of the Blood and Bile Pigments. I. Hans 
Fiscuer and Ericu BartHo.omAus (Zeitsch. physiol. Chem., 1913, 88, 
50—71).—The formation of tri- and tetra-substituted pyrroles on the 
decomposition of hemin is explained on the hypothesis that the pyrrole 
nuclei are united by a CH, radicle in the 2-positions. Such 2- and 
3-methylene derivatives have been synthesised by Colacicchi (A., 1912, 
i, 491). 

Bie (6-acetyl-2 : 4-dimethylpyrryl)methane, in which the methylene 
group is in the 3-position, resists the reducing action of hydrogen 
iodide and acetic acid during two hours. To some extent the a-acetyl 
residue is eliminated and _ bis-(2 : 4-dimethylpyrryl-3 : 3’)methane, 
eo Neggy LSE: is formed. This compound has 
many of the properties of hemibilirubin; it gives the aldehyde re- 
action, is unstable, shows the urobilin bands, and the fluorescence 
reaction with zinc acetate. 1t forms a prerate and an a-azo-dye. 


I 
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When the action of the reducing agent is prolonged for fourteen to 
sixteen hours, 2:3:4-trimethylpyrrole admixed with some 2 : 4-di- 
methylpyrrole is obtained. 

Bis-(3-acetyl-2 : 4-dimethylpyrryl)methane (Colacicchi, Joc. cit.) is 
readily reduced to pyrrole derivatives by acetic acid and hydrogen 
iodide. The mixture of pyrrole picrates was not separated. 

. Trialkylated pyrroles condense with formaldehyde in presence of 
alkali. The products are regarded as methylene derivatives, although 


M H,°OH 
the possibility of an alcohol structure, WHS Some - , is not 


overlooked. 

Tetramethylpyrrole was obtained on reducing the condensation 
product from 2:4:5-trimethylpyrrole; phyllopyrrole from the con- 
densation product of cryptopyrrole. 

2:3 Sy vat actie «chime propionic acid, 

CMe-0-CH,-CH,-CO, - 
NH<oue:¢ -CMe 
was not obtained on reducing the amorphous condensation product of 
formaldehyde with phonopyrrolecarboxylic acid, but it is readily 
formed on methylation of phonopyrrolecarboxylic acid. Tetramethyl- 
pyrrole is obtained at the same time. 


_CMe:C—CH,—C =0M 
The pyrrole, CO,Et: Od hi dade at >C*CO,Et, ob- 


tained by the action of formaldehyde on 3-carbethoxy-2 : 4-dimethy]l- 
pyrrole, when boiled with acetic acid gives an intense green solution 
showing a characteristic band in the red similar to that of the copper 
salt of hemibilirubin. 
Bis-5-acety]-2 : 4-dimethylpyrrylethane, 
CMe G—CHMe—C ——CMe 


NH<(coMe): CMe Me(-C(COMe aan 
produced from 5-acetyl-2:4-dimethylpyrrole by the action of acet- 
aldehyde, is decomposed by acetic acid and hydrogen iodide into 
2:4-dimethylpyrrole. The formation of cryptopyrrole could not be 
determined. 

All the foregoing pyrrole derivatives are decomposed by sodium 
methoxide, forming tetramethylpyrrole. 

Tripyrrole is absolutely stable towards acetic acid and hydrogen 
iodide in the sense that no volatile bases are formed. 

Bis-(2 : 4-dimethylpyrryl-3 : 3')methane crystallises in tiny pyramids 
and prisms, m. p. 139—140°; the picrate forms yellowish-brown needles, 
m. p. 125—126°. 

2:3: 5-Trimethylpyrrole-4-propionic acid forms a picrate, m. p. 
126—127°. E. F. A. 


Bilirubin and Hemin. Wit.iam Kister [and P. Dere] (Zettsch. 
physiol. Chem., 1912, 82, 463—483).—Sodium amalgam does not 
necessarily reduce vinyl groups, which remain unattacked during the 
conversion of hzmin into the leuco-compound or of bilirubin into 
hemibilirubin. The complex giving rise to methylethylmaleinimide 
on oxidation is contained already in bilirubin. One of the two complexes 
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in hemin which gives hematic acid on oxidation loses carbon dioxide 
during conversion into bilirubin, and so gives rise to the imide when 
oxidised. On esterification with methyl alcohol and hydrochloric acid, 
bilirubin behaves differently from hemin. A dimethyl derivative is 
obtaioed, in which one methyl replaces hydrogen, and the other is due 
to the addition of methyl alcohol. 

The formule given by Piloty (A., 1912, i, 923) and by H. Fischer 
and Rose (A., 1912, i, 575) for bilirubic acid, etc., are discussed, and a 
complete structural formula for hemin is suggested. 

Pure mesoporphyrin yields methylethylmaleinimide on oxidation. 

Bilirubin forms a silver salt containing 4 atoms of silver when 
fresh preparations are used ; older preparations react with 2 atoms 
only of silver. The salts have a metallic lustre, and the silver is not 
replaceable by barium. Bilirubin regenerated from the zine salt 
dissolves in sodium hydrogen carbonate. This aci-form is more soluble 
in chloroform than the normal. Dimethylbilirubin, C,,H,,0,N,, is a 
blackish-green powder. E. F. A. 


The Action of Yeast on Yeast-nucleic Acid. Samus. 
AmBERG and WatterR Jonss (J. Biol. Chem., 1913, 13, 441 —446).— 
Yeast has no action on thymus-nueleic acid, but it causes the dis- 
appearance of yeast-nucleic acid. If compressed yeast is used, 
adenine and guanine appear ; if yeast powder is employed, adenine and 
guanosine are found. W. D. H. 


Nucleases. III. Paasus A. Levene and F. B. La Forge (J. 
Biol. Chem., 1913, 13, 507—510).—The pyrimidine ribosides are more 
resistant towards the hydrolytic action of mineral acids than are the 
purine ribosides. Their behaviour to enzymes runs parallel to this. 
The differences towards acids can be removed by reducing the 
pyrimidine base in the riboside to the corresponding dibydro- 
pyrimidine. No tissue enzyme has, however, yet been discovered 
which hydrolyses either the original or the dihydro-derivative. 

W. Dz. H. 


Influence of the Reaction of the Medium on the Action 
of Ptyalin. Wutuetm E. Ringer and H. van Trier (Zettsch. physiol. 
Chem., 1912, 82, 484—501).—The action of ptyalin on starch is 
studied in presence of varying amounts of sodium hydroxide and 
phosphoric acid, and the amount of reducing sugar formed contrasted 
with the hydrogen-ion concentration of the liquids as determined 
by the conductivity method. At 37° the optimum activity is observed 
ina solution having py =6°0. When citrate is substituted for phosphate, 
the position of the optimum varies with the concentration of the citrate ; 
it is observed in more nearly neutral solutions with citrate than is the 
case with phosphate. In presence of sodium acetate and acetic acid 
the optimum is at p,;=6°0. The presence of both phosphate and 
acetate reduces the amount of starch hydrolysis ; citrate has still more 
influence. The enzyme itself is not damaged during the duration 
of the experiment. When these are prolonged for five times as long, 
the position of the optimum is not materially altered. E, F. A. 
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Temperatures of Destruction of Emulsin in Ethyl Alcohol of 
Various Strengths. Emiie Bourquetot and Marc Brive (J. Pharm. 
Chim., 1913, [vii], '7, 27—31).—A solution of emulsin in water was 
diluted with alcohol or alcohol and water to produce alcoholic liquids 
of various strengths containing the same quantity of emulsin. 
Portions of these liquids were then heated to various temperatures, 
and afterwards tested for activity on salicin. It was found that 
the temperature at which emulsin begins to become inactive 
under these conditions varies from 60° to 40° for liquids containing 
from 10 to 50% of alcohol, and remains constant at 45° to 40° for 
liquids containing 60 to 95% of alcohol. Total destruction of 
activity occurs at temperatures ranging from 70° to 55°. Different 
figures are obtained when the preparations are made by macerating 
emulsin in the alcoholic liquids. 


Rennin. I. Properties of the Ferment when Prepared by 
Different Methods. II. Acceleration of the Action of Rennin 
by Phosphoric Acid. III. The Variation in the Length of 
Time Required to Curdle Different Specimens of Milk. 
A. Zimmermann (J. Ind. Eng. Chem., 1912, 4, 506—508).—The 
distinctive properties of rennin when prepared by the following 
different methods are described: (1) precipitated by sodium chloride, 
(2) precipitated by sodium sulphate, (3) rennin in scales (granular 
rennin), and (4) commercial rennin. 

Phosphoric acid (0 075%) when added to milk increases the activity 
of the rennin, a property possessed in a less degree by lactic, hydro- 
chloric, and oxalic acids. 

The length of time required to curdle by the same specimen of 
rennin appears to be influenced by the length of time the milk has 
been kept; the staler the milk, the more rapid the action of the 
rennin ; this would appear to be a bacterial effect, yet it is found that 
a mixture of rennin and milk kept several hours at 40° will not 
curdle, whereas if the milk alone be subjected to this treatment, the 
addition of the same rennin causes rapid curdling. 

The preparation of standardised rennin, the permanency of rennin 
solutions and of pepsin are also discussed. F. M. G. M. 


Antagonism between Citrates and Calcium Salts in Milk 
Curdling by Rennet. J. R. Karz (Proc. K. Akad. Wetensch. 
Amsterdam, 1912, 15, 434—445).— Whilst V/125- and W/25-solutions 
of citric acid delay the curdling of milk more than two hours, the 
action is much weakened when substitution occurs at one of the active 
groups of the citric acid, and stops altogether when two or three of 
the groups are made inactive. 

When substitution occurs at the alcohol group, the curdling is 
delayed three and a-half and nine and a-half hours respectively by 
NV/125- and V/25-solutions. Similar results were obtained by tribasic 
acids not containing an alcohol group. 

When substitution occurs at one carboxyl group in citric acid, a 
delay in curdling milk of one and a-quarter hours with W/125- and of 
six and a-half hours with V/25-solutions takes place. Results similar 
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to these were again obtained by employing dibasic acids with one or 
more alcohol groups. 

The results show that when one active group is taken from citric 
acid, the characteristic action of the acid is reduced to about 6% of its 
original value, and that when two groups are substituted to about 1%. 

N. H. J. M. 


Synthesising Action between Galactose and Ethyl Alcohol 
under the Influence of Kephir. Emitz Bourquetot and Henri 
HExissey Compt. rend., 1912, 155, 1552—1554).—-Ethyl galactcside 
is slowly synthesised, in small quantities in the presence of kephir, 
from an alcoholic solution of galactose. The authors suggest that the 
synthesising agent in this case and also in that of emulsin obtained 
from almonds (compare A., 1912, i, 946) is really the lactase present 
in these two substances. W. G. 


Physiological Chemistry 


Variations in the Irritability of the Reflex Arc. I. Varia- 
tions under Asphyxial Conditions, with Blood-gas Estima- 
tions. E. L. Porter (Amer, J. Physiol., 1913, 31, 223—244).—The 
experiments were made on the spinal cat, subjected to asphyxial 
conditions. The records obtained offer no conclusive evidenee of 
increased reflex irritability under asphyxia, but as the oxygen in the 
blood lessens and the carbon dioxide accumulates, the flexion reflex dis- 
appears. This is the general result, but the details differ according 
as the admixture of the two gases supplied varies. W. Dz. H. 


The Chemistry of Portal Blood. I. <A Portal Fistula. 
Erim 8. Lonpon and N. A. DosrovorsKasa (Zeitsch . physiol. Chem., 
1912, 82, 415—416).—A description of the operative procedure in 
making a fistula for the obtaining of blood from the portal vein. 
Results will follow later. W. D«. iH. 


Glycolysis. III. Prrer Ronaand F. Arnuneim (Biochem. Zeitsch. 
1913, 48, 35—49. Compare A., 1911, ii, 619).—The authors confirm 
the previous statement that sugar is not destroyed by lysed corpuscles. 
They now show that if the corpuscles are previously lysed, they can 
still destroy sugar provided that phosphate or carbonate ions are 
present in sufficient concentration. They further show that the 
glycolysis is much diminished if intact corpuscles are diluted with 
physiological saline alone ; if, however, carbonates or phosphates are 
added in sufficient concentration in a Ringer’s fluid, when such a liquid 
is used to dilute the corpuscles, the glycolysis is not less than that 
produced by the undiluted corpuscles. The comparative glycolytic 
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properties of white and red corpuscles was also investigated. The red 
corpuscles diluted with saline to the volume of the original blood 
exerted nearly as great a glycolytic effect as the original blood, 
whereas the white corpuscles diluted to the same extent were almost 
inactive. Nevertheless, if the white corpuscles are diluted with 
a liquid containing phosphates, they exert a very marked glycolytic 
action. In the experiments carried out, no glycolytic power markedly 


superior to that of the red corpuscles could be demonstrated. 
8. B.S. 


The Alkalinity of Pancreatic and Intestinal Juice in 
Living Dogs. Frizeprich AvERBACH and Hans Pick (Arb. &. 
Gesundheitsamte, 1912, 43, 155—186).—Both these juices are strongly 
alkaline in spite of the blood being nearly neutral in reaction; the 
alkalinity was determined in the juices obtained from fistule in dogs 
by electrometric, colorimetric, and titrimetric methods. It corresponds 
with that of a sodium hydrogen carbonate solution, rather than with 
one of sodium carbonate. It is probable that the juices contain free 
carbon dioxide. The H-ion concentration averages 0°5.10~§ mol. /litre ; 
the OH-ion concentration at 18° is about 10%, and at 37°, 5.1076 
mol./litre. 

In intestinal juice, sodium chloride is more abundant than sodium 
hydrogen carbonate; in pancreatic juice the reverse obtains. The 
alkalinity of the duodenal contents corresponds with that which is the 
optimum for peptolytic (not tryptic) activity. W. D. iH. 


Effects of Nutrition with Maize. IV. Action of the 
Succus entericus of the Dog on Zein, Gliadin, Zeoses, and 
Gliadoses. Sitvestro Bacuioni [with G. AmanTEA and L, Maninr] 
(Atti R. Accad. Lincet, 1912, [v], 21, ii, 655—660. Compare A., 
1911, in, 999).—The Succus entericus of the dog has a weak 
digestive action on gliadin and an even weaker action on zein, but it 
has an almost equal digestive action on zeoses and gliadoses of peptic 
and tryptic origin. R. V.8. 


Are the Endogenous Purine Substances the Products of 
the Activity of the Digestive Organs? Franz Margs (Pfliger’s 
Archiv, 1912, 149, 275—286).—Polemical against Sivén (A., 1912, 
ii, 780 ; compare following abstract). W. D. H. 


The Source of Uric Acid in Man. II. Franz SmerdAnxa 
(Pfliiger’s Archiv, 1912, 149, 287—317).—This also is a reply to 
Sivén’s criticism on the work of Mares (A., 1910, ii, 973) and 
Smetanka (A., 1911, ii, 218). The article 1s mainly polemical, but 
does contain some fresh experimental work, and the main conclusions 
drawn are as follows. Intake of a purine-free diet causes an increase 
of purine excretion. This is due to nuclear catabolism occurring in 
and associated with the activity of the digestive glands. The increase 
lasts five to six hours after a meal; but when much protein is taken 
with the evening meal it may go on all night. The question whether 
variations in the protein intake produce variations in the purine 
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output is not definitely answered. Diets rich in starch act similarly, 
but less markedly. The original views of Mares on the question are 
considered to remain unshaken. W. D. H. 


Animal Calorimetry. VII. The Metabolism of a Dwarf. 
Francis H. McCruppen and Grawam Lusk (J. Biol. Chem., 1913, 13, 
447—454).—A dwarf, suffering from infantilism, seventeen years old, 
and weighing 21 kilos., had a basal metabolism of 775 calories per 
square metre of body surface in twenty-four hours ; this is about the 
same as inadog. The metabolism was increased by 6°6% after food, 
and this again by 14°7% by reading illustrated periodicals in bed. The 
protein metabolism yielded the normal proportion of 15% of the total 
calories of heat-production. Nothing abnormal in metabolic processes 
was detected. W. D. H. 


The Part Played by Acid in Carbohydrate Metabolism. Acid 
Diabetes. Herpert Exias (Biochem. Zeitsch., 1913, 45, 120—143).— 
Relatively small amounts of acids, administered to rabbits, can cause 
glycogen in large quantities to disappear from the liver; this dis- 
appearance results in hyperglycemia and glycosuria in the animals 
The fact was established by the distinct positive results obtained in a 
series of researches in animals with livers rich in glycogen, whereas 
negative results were obtained from animals in which the livers were 
glycogen-free. The suprarenals take no part in this action, as 
positive results were obtained when dyspnea was avoided, during 
chloral hydrate narcosis, and after cutting the splanchnics. In all 
cases, furthermore, the histological structure of the suprarenals 
remained intact. It was shown also, by perfusion experiments through 
the isolated liver, that adrenaline plays no part in the disappearance of 
the glycogen. The acid appears to act, therefore, directly on the liver 
itself. Perfusion experiments on the isolated liver of tortoises in- 
dicated that the glycogen separates from the liver cells for the 


most part unchanged when acid is added to the perfusion fluid. 
8. B. 8. 


Has Heated Milk the Same Feeding Value as Raw Milk? 
Ercuiov (Bied. Zentr., 1913, 42, 56—58 ; from Mitt. deuwt. milchwirt. 
Ver., 1912),—Milk when heated loses the property of being coagulated 
by rennet, and the soluble calcium salts become insoluble ; both 
changes presumably decrease the feeding value of milk. 

Experiments in which dogs (ten days old) were fed for several 
months with fresh milk and boiled milk respectively gave the follow- 
ing results. The bones of the dogs fed with boiled milk, with one 
exception, contained less ash than when fed with fresh milk ; the blood 
also contained less ash and only about half as much fibrin as the blood 
of the dogs which had fresh milk. When milk is heated for ninety 
minutes in boiling water, ammonia and hydrogen sulphide are pro- 
duced in small amounts; the vapour from the heated milk also 
contained phosphorus. N. H. J. M. 
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The Influence of Standing or Lying on the Metabolism of 
Cattle. Henry Prentiss Armspy and J. Aueust Fries (Amer. J. 
Physiol., 1913, 31, 245—253).—Details are given of the increase of 
metabolism in cattle when they are in a standing as compared with 
the lying position. The increased emission of heat during the standing 
periods is accompanied with a correspondingly increased elimination of 
both carbon dioxide and water. W. D. H. 


Nitrogen Retention on Feeding with Urea. Epuarp Grare 
and K, ‘Turpan (Zeitsch. physiol. Chem., 1913, 83, 25—44).—A full 
account is given of metabolic experiments in dogs and pigs which 
shew that retention of nitrogen occurs when urea is added to a 
carbohydrate rich diet. Sometimes equilibrium was attained ; a small 
part of the nitrogen was excreted in the after period. W. D. H. 


Histochemistry of Spermatozoa. III. Hermann STEuDEL 
(Zeitsch. physiol. Chem., 1913, 83, 72—78).—Dried defatted sperma- 
tozoa from herrings consists as to three-quarters of nucleic acid and 
one-quarter of clupeine. The two compounds are united through the 
free amino-groups of the arginy! groups of the protamine. E. F. A. 


The Biochemistry of the Female Genitalia. I. The Lipins 
(Lipoids) of the Ovary and Corpus Luteum of the Pregnant 
and Non-pregnant Cow. Jacos Rosensioom (J. Biol. Chem., 1913, 
13, 511—512).—Data are presented showing the percentages of fat, 
fatty acids, cholesterol, and lipoids in the ovary and corpus luteum of 
the cow. No increase in these occurs during pregnancy. W. D. H. 


The Sulphatide of the Brain. Puasus A. Levens (J. Biol. 
Chem., 1913, 13, 463—464).—The lipoid of the brain (ox), which 
contains sulphur, was isolated from the phosphatides ; the method is 
not described. Elementary analyses are given which differ consider- 
ably from those of both Thudichum and W. Koch. W. D. iH. 


The Influence of Quantity and Concentration of Poieons 


of the Digitalis Group on the Frog’s Heart. Arnotp Hoste 
(Arch. expt. Path. Pharm., 1912, 70, 435—438).—The experiments 
recorded show the importance of concentration as a factor. 


W. D. H. 


no and Diastole of the Heart Under the Influence of 
Digitalin. Arnotp Houste (Arch. expt. Path. Pharm., 1912, ‘70, 
439446) —It is stated that digitalin applied internally to the 
heart produces systolic standstill, and to the exterior, diastolic stand- 
still. This has been explained by supposing that the outer layers of 
the cardiac muscle respond differently to the drug from the internal 
layers. The present experiments show that the medium used is a 
factor. Fluids which contain blood, or Albanese’s solution, always 
produce stoppage in systole, whereas if Ringer’s solution is employed 
as the medium, the stoppage is diastolic. W. Dz. H. 
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Replacement of Urea in Artificial Solutions for the Isolated 
Heart of Selachians. R. Bomprani (Atti 2. Accad. Lincei, 1912 
[v], 21, ii, 667—672).—Solutions containing urea, when adminis- 
tered by perfusion or otherwise, increase the time of survival of isolated 
hearts. The author’s experiments on isolated hearts of Torpedo ocellata 
and Scylliwm show that no substance will quite replace urea in 
this respect, but the derivatives of urea favour the survival more 
than other substances (methylcarbamide, survival 480 minutes ; 
urea, survival 600 minutes), but the action is leas marked the 
more distantly the substances are related to urea. Neither 
glycerol, acetone and urethane (although they are soluble in lipoids), 
nor the amino-acids, glycine, asparagine, aspartic acid and its salts 
keep the isolated hearts alive. R. V. 8. 


Toxicological Investigations on Bio-electric Currents. ITI. 
Comparative Toxicological Specificity of the Chemical Altera- 
tion Current, and Comparative Physiology and Toxicology of 
the Heart of Helix pomatia. ©. Lovarr Evans (Zzitsch. Biol., 
1912, 59, 397---414).—Henze and Hermana have shown that skeletal 
and heart muscle of the frog responds specifically to poisons, and that 
the electrical changes run parallel to such action. ‘This thesis is 
supported by the present investigations on the snail’s heart, which is 
recommended as a convenient object for such work. Its electrogram 
is very simple, showing a pure diphasic effect, which corresponds with 
the single peristaltic wave which travels over it. Carbon dioxide acts 
tonically on it. The heart of the snail is sensitive to potassium, and 
very resistant to calcium ; muscarine has the usual effect, but this is 
not antagonised by atropine. Antiarin has no action, but strophan- 
thin and saponin are active. W. D. H. 


Tolerance for Sugar in the Pig. Anton J. Carson and 
F, M. Drennan (J. Biol. Chem.,-1913, 13, 465—468).—Minkowski 
stated that the removal of the pancreas in the pig did not result 
in as severe diabetes as in other animals. In the present experiments, 
fatal diabetes did occur, but it was of slow onset. The pig has a lower 
tolerance for dextrose than any species so far studied; that is, it 
becomes glycosuric when quite small amounts of — are given by 
the mouth. es adh 

Occurrence of Metals in the Human Liver. Lropotp van [TALLiz 
and J. J. van Eck (Pharm. Weekblad, 1912, 49, 1157—1163.* Com- 
pare Lehmann, A., 1896, ii, 486).—An investigation of the corpses of 
persons of various ages indicates that arsenic is not a normal constituent 
of the human liver, but that copper and zinc are always present, the 
proportion of copper being greater during the fetal period than in 
later life. Otherwise, age, sex, occupation, and place of residence 
appear to have no influence on the proportion of copper and zinc. The 
values given by Lehmann for the amount of copper present are 
appreciably too low. A. J. W. 

* and Arch. Pharm., 1918, 251, 50—55. 
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The Influence of Iodine on Autolysis. M. KascuiwaBara 
(Zeitsch. physiol. Chem., 1912, 82, 425—438).—Contrary to the state- 
ments of Kepinov (A., 1912, ii, 69), autolysis does not occur in a 
medium containing 0°5% of sodium hydroxide; what does occur there 
is hydrolysis produced by the alkali; this is only slightly increased by 
the presence of iodine. In alkali-free mixtures, iodine increases 
autolysis only in a slight degree. In rabbits which had received an 
intravenous injection of Lugol’s solution, autolysis of the liver is 
also slightly accelerated, but even the fresh liver of such animals show 
an increase in non-coagulable nitrogen. W. D. H. 


The Catalytic Action of Iron Salts on the Autolysis of the 
Liver. Luiet Pouutnt (Biochem. Zeitsch., 1912, 47, 396—404).— 
Small and large quantities of ferric sulphate and ferric chloride 
increase the total nitrogen and the nitrogen of the monoamino-acids, 
proteoses and purine substances in the autolysis products when calves’ 
liver is allowed to autolyse in the presence of these salts. Small 
quantities of iron citrate exert a weak inhibitory action, whereas 
larger quantities exert an accelerating action ; still larger quantities 
inhibit the autolysis as regards total nitrogen and the nitrogen of 
amino-acids. The proteose nitrogen, on the other hand, continually in- 
creases with increasing amounts of the iron salt. Very small quantities 
of iron lactate accelerate the autolysis, but progressingly larger 
quantities exert a progressive amount of inhibition. 8. B.S. 


The Physiology of the Thyroid Glands. The Content of 
Phosphorus, Nitrogen, and Lipoids in the Organs of Thyroid- 
ectomised Animals. A. 8S. JuscurscuenKko (Biochem. Zeitsch., 1913, 
48, 64—85).—The experiments were carried out with young dogs, of 
which a certain number were submitted to thyroidectomy, and an 
equal number from the same litter were used as controls. It was 
found that the organic and total phosphorus was diminished in the 
thyroidectomised animals in the brain, heart, and spleen, whereas the 
inorganic phosphorus is increased. In the liver, the changes were 
similar, but in the muscles the results were indefinite. In the kidneys 
the amount of phosphorus in all forms, and especially the inorganic, 
was increased. The nitrogen in the majority of the organs of thyroid- 
ectomised animals was increased ; this statement does not apply, how- 
ever, to the kidneys and the serum. In animals with hyperthyroidism 
the total and organic phosphorus in brain, muscles, and heart are 
diminished ; in the liver, kidneys, spleen, and serum, on the other 
hand, they are increased. In most organs, the nitrogen content 
is diminished. In thyroidectomised animals, the lipoids, and all the 
fractions of the same, are diminished in quantity in the brain, liver, 
and muscles, whereas they are in increased amount in the serum. In 
other organs, the lipoid quantity is also less than in the normal. In 
hyperthyroidism, the content of lipoid in the serum is diminished, 
whereas no very definite results were obtained by the examination of 
other organs. The ratios of the nitrogen to phosphorus in various 
fractions of the lipoids in thyroidectomised animals, and in cases 
of hyperthyroidism, were also investigated. Thyroidectomy also 
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causes increase in the content of the purine substances of the 
organs. Complete thyroidectomy causes at first an increase in the 
phosphorus : nitrogen ratio in the urine, followed by a diminution of 
this ratio; the quantity of urea diminishes. The quantity of ammonia 
at first falls, and then rises ; there is apparently an increase in amino- 


acids and purine bases; the creatinine, on the other hand, diminishes. 
Ss. B.S. 


Seasonal Variation in the Iodine Content of the Thyroid 
Gland. ATHERTON SEIDELL and Freperic Fencer (J. Biol. Chem., 
1913, 13, 517—526).—In sheep, ox, and pig there is about three times 
as much iodine in the thyroid between June and November as between 
December and May. In the sheep and ox (but not in the pig) the 
gland is larger during the latter months. W. D. 


Enzyme Synthesis. IV. Lactase of the Mammary Gland. 
Haroitp C. Brapiey (J. Biol. Chem., 1913, 13, 431—440).—These 
experiments give no support at all to the theory of enzyme syntheses 


in tissues, for lactase was never found in the mammary gland, or in 
the milk. W. D. H. 


Muscle Chemistry. IV. The Extractive Nitrogen and the 
Free Amino-nitrogen, Titratable by Formaldehyde in the 
Musculature of D:fferent Animals. Giuseppe Buea and A. 
CosTaNnTINO (Zettsch. physiol. Chem., 1912, 82, 439—462. Compare 
A., 1912, ii, 1077, 1078).—A large number of details of the dis- 
tribution of nitrogen in muscle in many animals are given, and great 
variations are met with in both vertebrate and invertebrate animals ; 
but no constant and characteristic features distinguish the muscula- 
ture of the various animal groups. W. D. &, 


Muscle Chemistry. V. Purine Bases of the Smooth Muscle 
of the Higher Animals. Giuseppe Bueita and A. CosTanTINo 
(Zettsch. physiol. Chem., 1913, 83, 45—49).—The purine bases of the 
smooth muscle of the ox (retractor penis) consist of oxypurines ; 
xanthine, probably preformed, exceeds hypoxanthine in amount, which 
is the opposite to that found in striated muscle. Ww. 


The Formation of Lactic Acid in the Antiseptic Autolysis 
of Organs. Nicoraus Sopotevy (Biochem. Zeitsch., 1912, 47, 
367—373).—In estimating the lactic acid produced by autolysis of the 
organs, account was taken of the amount of acid carried down by the 
coagulum when the autolysis product was heated, the amount with 
drawn from the solution in this process being estimated by Mondschein’s 
method. At the ordinary temperature, less lactic acid is formed on 
autolysis than at 40°. Most organs show a maximum production at 
this temperature after about thirty-three days, after which the amount 
diminishes. The maximum production took place in the liver, fol- 
lowed by the spleen, heart, muscles, and kidneys in diminishing order. 

8. B. 8. 


Enzyme Synthesis. II. Diastase and Glycogen of Animal 
Tissues. Harotp ©. Brapiey and E, Keisrspercer (J. Biol, 
Chem., 1913, 13, 419—424).—Tissues rich in diastase may or may not 
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contain glycogen, and what is more significant from the point of view 
of the enzyme-synthesis theory, tissues rich in glycogen may or may 
not contain diastase, WwW. D. &. 


Enzyme Synthesis. I. Lipase and Fat of Animal Tissues. 
Haroxp C. Brapiey (J. Biol. Chem., 1913, 18, 407—418).—No broad 
correlation exists between the amounts of fat and lipase in tissues. 
Some of the tissues which actively produce fat may, in fact, contain 
relatively little lipase, and tissues which are poor in fat may contain 
a good deal. The experiments afford no support to the theory of 
enzyme syathesis. W. D. 4H. 


The Influence of the Lipoids on the Action of Oxydases. 
Horace M. Vernon (Biochem. Zeitsch., 1912, 47, 374—395).—If 
minced tissue is left for half an hour in varying strengths of solu. 
tions of a narcotic up to a certain concentration, the narcotic is 
then washed out and the oxidising power of the tissue tested by 
a-naphthol and p-phenylenediamine, it will be found that the oxidising 
power is either uninfluenced or increased. In higher concentrations 
the oxydase is injured. Concentrations, twice or three times as large as 
those necessary to produce initial action, destroy the oxydase completely ; 
thus, for example, acetone first in 4/-solution attacks the oxydase, 
which is destroyed completely in 7 M-solution. These limits were investi- 
gated in several cases. The concentrations of monohydroxy-alcohols, 
which degrade the oxidative capacity 50%, are about twenty times 
stronger than those necessary to narcotise tadpoles, whereas in the case 
of fatty esters and methylurethane, they are twelve times stronger. 
In poisons other than lipoid-soluble substances, such as formalde- 
hyde, the range of action is larger; thus, 1330 times as much 
formaldehyde is necessary completely to destroy the oxydase as is 
necessary to produce the initial action. In the case of the typical 
narcotic, paracetaldehyde, the relationship of these quantities is only 
18:1. The range of action of ammonia is even greater than that 
of formaldehyde. Concentrations of narcotics which cause the initial 
effects are only a little greater than those necessary to hemolyse red 
blood-corpuscles. The author draws the conclusion that the action of 
the indophenol oxydase is dependent on the lipoid, or perhaps the 
lipoid membrane, which, he considers, holds together the tissue 
oxydase and the peroxydase, which are thereby enabled to exert their 
joint action. S. B. 8. 


The Ferments of the Purine Group. ArrTHuR ScHULZ 
(Biochem. Zeitsch., 1913, 48, 86—119).—In estimating uric acid in 
organs, formaldehyde up to 2% was added to the solution, after 
coagulating the proteins in the presence of sodium chloride and 
acetic acid. The effect of this addition is to render the uric acid 
more soluble. It was then estimated in the filtrate in the ordinary 
way by the Schmid-Kriiger method. For investigating the uricolytic 
ferment, dried organ powders were generally employed. It was found 
that radium emanations of an activity of 5—10 Mache units per c.c 
were witpout any recognisable influence on the uricolytic action of 
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dogs’ liver or ox-kidneys. Radium emanations increase the activity 
of the uricolytic ferments of ox-spleen, both as regards the formation 
of uric acid from added purine bases and from those produced by 
autolysis. The increased amount of uric acid formed varied, under 
the conditions of the experiments, from 10 to 20%. There was an 
increase, in the case of autolysis, in the activity of the proteolytic 
ferments, as shown by the increase in the nitrogen of the uncoagulable 
substances. This amount was, however, relatively less than the 
increased amount of uric acid formed. The uricolytic ferments of 
ox-kidneys are totally inhibited in action by fresh pulp of ox-spleen. 
Ox-kidney powder can inhibit the purine deamidases and the 
oxydases of the ox-spleen, but not the autolytic uric acid formation 
by the same organ. The author did not succeed in producing anti- 
uricolytic ferments by immunisation of rabbits by organs containing 
uricolytic ferments. 8S. B.S. 


Creatine, Creatinine, and Monoamino-acids in Certain 
Fishes, Mollusca, and Crustacea. Y. Oxupa (J/.°Coll. Agric. Imp. 
Univ. Tokyo, 1912, 5, 25—31).—Seven varieties of fishes were found 
to contain from 0°421 to 0°754% of creatine and 0:070 to 0°660% of 
creatinine. Mollusca contained only traces of these compounds, and 
crustacea only traces, if any at all. 

All the marine animals examined contained much more nitrogen 
as organic bases than in the form of monoamino-acids, the amount of 
which is usually very small in fish, but somewhat higher in lobsters and 
cuttle-fish. 


Most of the proteins are soluble in dilute alkali solution, and a good 
deal is soluble in 10% sodium chloride. N. H. J. M. 


The Occurrence of Glycogen in Sea-Molluscs (Especially 
Cephalopods and Aplysiz). Emm Srarkenstern and Martin 
HENzE (Zeitsch. physiol. Chem., 1912, 82, 417—424).—Cephalopods and 
Aplysiae have been stated to be free from glycogen. This is not so; 
they contain abundance of it. Glycogen is the same substance 
whether it is derived from vertebrates or-invertebrates. W. D._H. 


Carbon Metabolism. The Labile and Stable Carbon of the 
Urine. Enrico Reaxe (Biochem. Zeitsch., 1912, 47, 355—366).—The 
carbon of the urine was estimated by a wet-oxidation process, by 
oxidation with chromic acid and sulphuric acid, for which a modifica- 
tion of the apparatus of Desgrez (which is figured in the text) was 
employed. It was found that only about half the carbon in the urine 
exists in the form of urea. 1t was also found that a part of the 
carbon is readily oxidised to carbon dioxide in the presence of hydrogen 
peroxide when manganese peroxide is used as a catalyst. This is 
designated by the author “labile carbon,’ whereas the carbon which 
is not so oxidised is called “ stable carbon.” Full experimental details 
for the estimation of carbon in these two forms are given. S. B. 8. 


The Intensity of Urinary Acidity in Normal and Patho- 
logical Conditions. Lawrence J. Henprerson and Watter W. 
PatmER (J. Biol. Chem., 1913, 18, 393—405).—Normal urine ranges 
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from a concentration of ionised hydrogen of about 4°82 to 7°45; the 
mean value is 6:00. Pathological conditions occasionally cause a 
greater acidity, but never unusual alkalinity. No attempt is made at 
present to generalise, except in cases of cardio-renal disease, where the 
high mean acidity may indicate a form of acidosis. W. D. H. 


The Origin and Destiny of Cholesterol in the Animal 
Organism. X. The Excretion of Cholesterol in Man when 
Fed on Various Diets. Grorce W. ELtis and Jonn A. GARDNER 
(Proc. Roy. Soc., 1912, B, 86, 13—18. See A., 1912, ii, 275, 958).— 
In man as in other animals, the excretion of cholesterol in the feces 
can be accounted for by that taken in with the food, provided the body- 
weight remains constant. If, however, a rapid loss of weight takes 
place, as in illness, the output of cholesterol exceeds the intake. 

Further work will be necessary before this view can be regarded as 
established. W. D. H. 


Influence of Alkaline Salts in the Elimination of Urinary 
Ammonia by Normal Dogs. Henri Lasse (Compt. rend., 1912, 
155, 1620—1622. Compare A., 1911, ii, 220)—With dogs in a state 
of nitrogenous equilibrium on a meat diet, the simultaneous ingestion 
of ammonium salts and excess of sodium carbonate produces a slightly 
less elevated elimination of volatile basic nitrogen than when the 
ammonium salts are ingested alone. ‘lhe difference is more marked 
with ammonium carbonate than with ammonium chloride. A large 
excess of sodium carbonate (about 2 grams per kilo. of body-weight), 
which provoked great thirst and marked polyuria, did not cause 
all the basic volatile nitrogen to disappear. W. G. 


The Relationship between the Nitrogen of the Amino-acids 
and Total Nitrogen in Urine under Various Normal and 
Pathological Conditions. Ernesto SicnorELur (Biochem. Zeitsch., 
1912, 42, 482—506).—-The experiments were carried out on dogs. 
The percentage of the amino-acid nitrogen (of the total nitrogen) 
varied in starvation between 1°09 and 1°30. It showed no very 
marked increase when oxidation was increased by the animals 
breathing pure oxygen. The value showed no marked differences 
when the proteins ingested by the animals were varied (caseinogen, 
gelatin, gluten, and zein). The percentage was only slightly increased 
(1‘57—2°51) when the hydrolysis products of these proteins were 
administered subcutaneously. When azoturia was produced by fever, 
etc., the percentage still remained normal. In phosphorus poisoning, 
when the functions of the liver were disturbed, it rose to 3°66. Two 
hypotheses are advanced to account for the approximate constancy of 
the percentage: (a) that in all proteins there is a part which is 
not readily oxidised, and (6) that in the enzyme reaction producing 
deamidisation there is an equilibrium point at which part of the 
substance remains unacted on. 8. B.S. 


The Fat Content of Normal and Pathological Urine. K0z0 
SaKacucnr (Biochem. , Zeitsch., 1913, 48, 1—34)—The method 
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employed for estimating fat was that of Kakiuchi (A., 1910, ii, 549). 
The amount excreted in a normal adult urine is 0°0085 gram in 
twenty-four hours, which can be increased to 0:0341 gram after diets 
containing very large amounts of fat. Out of three cases of nephritis 
investigated, in only one was the fat excretion regularly above 
normal. In diabetes, tuberculosis of the lungs, jaundice, and cirrhosis 
of the liver, the excretion was normal. No extra excretion could be 
detected in cases of fractures of bones or re-section, and in this respect 
the results of the author differ from those obtained by earlier 
investigators. S. B.S. 


Urobilin. III.and IV. G. Fromuotpr and N. Nersessov (Chem. 
Zentr., 1912, ii, 1678; from Zettsch., expt. Path. Ther., 1912, 11, 
400—407).—The administration of fresh bile leads to the appearance 
of urobilin in the urine, but this does not occur when pure bilirubin 
or bile extracted with ether is given. A method of extracting urobilin 
from blood is described. After preliminary extraction with alcohol 
and filtration, it is acidified and extracted with amyl alcohol, in which 
solvent the pigment is detected spectroscopically. If urobilin is absent 
from the urine, it is also absent from the blood, but when present in 
the urine it is usually present in the blood as well. W. D. H. 


Blood Destruction, Bile and Urobilin. The Formation of 
Bile Pigment in Blood. III. TuHeopor Bruesco and Karu 
RetzwarFF (Chem. Zentr., 1912, ii, 1678—1679 ; from Zettsch. expt. Path. 
Ther., 1912, 11, 508—525).—Estimations of urobilin in urine and 
feeces in various cases of liver disease lead to the conclusion that 
urobilinuria is the clinical expression for a series of substances related 
to blood and bile pigment. Hzmatogenous or extra-hepatic urobilin- 
uria occurs after extravasation of blood in the tissues ; its other cause 
is usually hepatic insufficiency. If the bile enters the intestine, its 
pigment is converted into urobilin and re-absorbed; the liver then 
manifests its insufficiency by being incapable of re-synthesising bile- 
pigment from the urobilin, which therefore passes into the blood and 
urine. Urobilin in urine and feces was estimated by making alkaline 
with ammonium carbonate and letting the mixture remain at 37° for 
two days. It was then extracted with light petroleum until Ehrlich’s 
reaction was negative, then acidified with tartaric acid, and extracted 
with ether. A measured quantity of the ethereal solution was mixed 
with an ethereal solution of p-dimethylaminobenzaldehyde and a few 
drops of hydrochloric acid in absolute alcohol, and examined chromo- 
photometrically. W. D. H. 


The Protective and Curative Properties of Certain Food- 
stuffs against Polyneuritis Induced in Birds by a Diet of 
Polished Rice. Evetyn A. Cooper (J. Hygiene, 1913, 12, 
436—462).—In pigeons weighing 350 grams, as much as 20 grams of 
raw beef are necessary daily to prevent polyneuritis; the anti- 
neuritic value of beef is therefore low. Heart muscle is better, and 
sheep’s brain about twice as efficient as beef. Brain is specially 
efficient in preventing loss of body-weight which ensues when polished 
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rice is given. Fish is very inefficient in both directions. Egg-yolk, 
even if boiled, is the most efficient of all the animal foods examined : 
3 grams daily is enough. Dried lentils and unhusked barley are 
about equal to egg-yolk. Yeast is the most efficient of all foods. 
The antineuritic and weight-maintaining action of the various foods 
differs. The weight-maintaining constituents are not protein, fatty 
or lipoidal. 


Congenital Family Steatorrhoa ArcuiBaLp E. Garrop and 
W. H. Hurtiey (Quart. J. Med., 1913, 6, 242—258).—The details of 
a curious case of an inborn metabolic error are recorded. The boy 
(aet. 8) has been subject since infancy to the passage of liquid fat 
from the bowel ; one cooling it solidifies; another brother who died 
in infancy had the same defect. Health was apparently unaffected ; 
the stools contained 25% of the fat in the food; with an intake of 
177 grams of fat only 4% was split; this figure rises when the 
intake is less, but even then it is not absorbed. Sodium glycocholate 
and various pancreatic preparations increased fat-splitting, but not the 
absorption ; indeed, the latter aggravated the condition. 

W. D. H. 


The Mechanism of the Action of Silver MHaloids. 
Oskar Gros (Arch. expt. Path. Pharm, 1912, '70, 375—406).— 
Colloidal silver chloride and iodide intravenously injected in rabbits 
are strongly toxic, and the chloride is more so, even though the 
concentration of silver ions is the same in both cases. This is 
considered to be due to the formation of a complex of the silver salt 
and the chlorides of the blood plasma which is more readily carried 
to the tissue cells. Sodium iodide, which is non-toxic if given 
simultaneously, increases the poisonous action of silver iodide. This 
is explained on similar lines. In vitro, both salts are hemolytic, and 
again the chloride is more effective, but here sodium iodide does not 
increase the action of silver iodide. W. D. H. 


A Physiological Series of Cations. N. K. Kotrzov (Pfliiger’s 
Archiv, 1912, 149, 327—-363).—The observations were made on the 
effect of salt solutions on the vitality and contractility of a marine 
infusorian (Zoothamnium alternans). They follow in the main the 
work of Overton and others who have bestowed attention to osmotic 
phenomena and the réle of the plasmatic membrane of cells. If 
chlorides are employed throughout, the cations are arranged in the 
following order: K, Rb, Na, Cs, NH,, Li, Sr, Mg, and Ca. Each 
member of the series lowers the surface tension of plasma-water less 
than the succeeding one, and toxicity runs parallel with the adsorption 
of the cations. W. Dz. H. 


Temporary Fixation and Mode of Elimination of Manganese 
in the Rabbit. Gasrizt Bertranp and FLoRENTIN MEDIGRECEANU 
(Compt. rend., 1912, 155, 1556—1559).—Four rabbits received 
repeated subcutaneous injections of manganous sulphate in varying 
doses, and the effect on their weight and length of life was noted, 
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Even with minute doses there was a marked loss in weight, and 
three injections of 5 mg. of manganese per kilo. of body-weight, 
at intervals of twenty-four hours, caused the death of the rabbit. 
The amount of manganese in the various organs of the four rabbits 
and of an uninjected rabbit was determined, and the results show that 
manganese, when subcutaneously injected, is rapidly diffused throughout 
the body, and all the tissues, including the nervous tissue, become 
temporarily impregnated. It is readily eliminated through the liver, 
bile, and mucus of the alimentary canal, and a small quantity is 
excreted in the urine. W. G. 


The Action of Certain Substances of the Chloroform 
Group on the Vestibular Hye-Reflex. J. Rorure.p (Pfliiger’s 
Archiv, 1913, 149, 435—446),.—Nystagmus (vestibular eye-reflex) 
disappears under the influence of narcotics ; first vertical, then rotatory, 
and finally horizontal nystagmus. As anesthesia passes off, they 
reappear in the reverse order. The substances employed in the 
research were chloroform, ether, chloral hydrate, and paracetaldehyde. 
The differences in detail between these four substances are treated at 
length. W. D. iH. 


The Fixation of Digitoxin (Merck) in the Organism of the 
Rabbit after Intravenous Injection. Comparative Experi- 
ments with Strophantin-g. Camitt Luordk von Luota (Biochem. 
Zeitsch., 1913, 48, 144—154).—If digitoxin is injected intravenously 
into rabbits, it disappears almost immediately from the blood (as 
ascertained by tests on the frog’s heart), even when ten times the 
Jethal dose is employed and the conditions of the animal are favourable. 
These conditions are, that the heart should be active, and the functions 
of the blood-vessels intact. If these are interfered with in any way 
(by narcosis, etc.), digitoxin can be detected in the blood when 
only twice the lethal dose has been employed. After injection of ten 
lethal doses, the digitoxin can be detected in all organs, especially the 
heart and liver. The greater the length of the circulatory system the 
drug must travel from the point of injection to reach the heart, the 
greater is the dose necessary to produce the specific action, This fact 
indicates that the drug is fixed by the vessels as well as the heart, and 
was demonstrated by experiments on animals with crossed circulatory 
systems. The drug can also be detected chemically at the point of 
application. Intravenously injected strophantin-g only disappears 
immediately from the blood in small quantities. 8. B.S. 


Tbe Fate of Proline in the Animal Body. Henry D. Dakin 
(J. Biol. Chem., 1913, 13, 513—516).—When proline is added to 
blood, and the mixture perfused through the surviving liver of a dog, 
there is no increase in the formation of acetoacetic acid ; but in the 
glycosuric animal it causes a marked increase in the sugar output. 
The formation of dextrose from proline involves the disruption of the 
ring. Glutamic acid also yields sugar (Lusk) ; so also do arginine and 
ornithine. The close structural relationship of glutamic acid, ornithine, 


and proline is shown graphically, W. D. H, 
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The Results of Poisoning with Adrenaline, Histamine, Pitu- 
itrin and Peptone in Relation to Anaphylaxis and the Vege- 
tative Nervous System. ALFrep FRésLIcH and Ernst P, Pick 
(Arch. expt. Path. Pharm., 1912, '71, 23—61).—The substances men- 
tioned in the title greatly lessen or abolish the excitability of the 
autonomic nervous system, both to faradic stimuli and to drugs. The 
same occurs in “ peptone immunity ” and in anti-anaphylaxis. As both 
these phenomena soon disappear, they are separable and reversible. 
The effect of the poisons is a selective one on the nerve endings. A 
considerable amount of the work recorded was performed on the uterus, 
and it was then found that after the use of histamine, adrenaline and 
pilocarpine had no effect, and pituitrin very little. After treatment with 
tyramine, pituitrin, histamine and adrenaline act normally ; after treat- 
ment with pituitrin, adrenaline acts normally ; after peptone, pituitrin, 
tyramine and adrenaline have no action. Barium chloride locally 
applied to the uterus causes contraction of the uterus after it has been 
rendered inexcitable by histamine, tyramine, or peptone. W. D.H. 


The Pharmacological Action of p-Hydroxyphenylethyl- 
amine. A. BickeL and Micu. Paviov (Biochem. Zeitsch., 1912, 47, 
345—354).—This substance, which can be isolated from ergot, shows 
the following actions. When ]—2 c.c. of a 0°5% solution are injected 
into rabbits or dogs of medium size, the arterial blood-pressure, 
after a short-lasting fall, rises, remains high for two or three minutes, 
and then sinks to normal. This is due to a contraction of the 
capillaries, with a consequent diminution of the amount of blood in the 
veins, which was detected by the measurement of the blood-flow in 
the venous system. As a further consequence there is a diminution of 
volume of organs which have a well-developed venous supply. This 
fact was demonstrated directly by the measurement of changes pro- 
duced in the kidneys after the injection of the drug, and indirectly by 
the changes in the intestinal volume after injection of extracts of 
Secale cornutum. 8. B.S. 


Action of Scopolamine (Hyoscine). ArrTHur R. Cusuny (Arch. 
expt.’ Path. Pharm., 1912, '70, 433—434).—A criticism on the work of 
Hug (A., 1912, ii, 790), who finds, like the author, that /- and i-hyoscine 
differ in their action on nerves. The quantitative differences between 
the two workers are explained as due to differences in the methods 
used. W. Dz H. 


The Method of Action of Quinine. J. Motpovan (Biochem. 
Zeitsch., 1912, 47, 421—446).—The action on Colipidia is to cause a 
change in the state of the colloids of the protoplasm, leading to a 
separation of droplets of lipoid character, and producing a change in 
the osmotic relationship of the protoplasm to its surroundings ; after- 
wards the nucleus and motility of the cell are injured, and finally 
death results. The cause of death is the stoppage of oxygen respira- 
tion. In the case of trypanosomes, the action is similar, but the separa- 
tion of droplets is less marked, owing to the smaller content of lipoids. 
Similar actions were also observed on plant cells. There is a con- 


2 = COS SS UmhUCUrY 


PHYSIOLOGICAL CHEMISTRY. i. 227 


siderable difference of behaviour in the individual cells as regards the 
resistance to the action of quinine, which depends on the energy of the 
oxygen respirations; older cells appear to be more resistant than 
young cells. The combined effect of two toxins on the cells is not the 
sum of the effect of each individual toxin, but depends, amongst other 
factors, on the relative concentrations of the two. In rabbits and 
guinea-pigs, the action of quinine is to diminish the oxidative pro- 
cesses, especially in the brain. This fact was demonstrated by various 
methods of intra vitam staining (according to the method of Ehrlich, 
etc.). The quinine in influencing the oxidative process does not effect 
the oxygen taken up, but acts as an anticatalyst. In view of the first 
action of quinine on cells, in causing the separation of the lipoids, it 
can act as a narcotic or local anesthetic. To produce general narcosis, 
however, the required dose is so high that it acts deleteriously on the 
respiration, and it cannot therefore be used in practice for this 
purpose. S. B.S. 


Influence of the Constitution of Purine Derivatives on their 
Action with Respect to Arterial Pressure. ALEXANDRE DEsGREZ 
and DortEans (Compt. rend., 1913, 156, 93—94).—Whilst guanine on 
intravenous injection into a rabbit causes a diminution in the arterial 
blood pressure (compare A., 1912, ii, 585), hypoxanthine, xanthine, and 
uric acid exert a hypertensive action. The increase in pressure, whilst 
slight for hypoxanthine, is greater for xanthine and still greater for 
uric acid. From this it appears that the guanine owes its hypotensive 
action to the presence of the amino-group in its molecule. The action 
of these substances, especially of uric acid, is of interest in the patho- 
genesis of arthritic diseases, in which Bouchard has shown that there 
is marked arterial hypertension. W. G. 


The Biological Action of Certain Protein Products Intro- 
duced Parenterally. ALFRED SCHITTENHELM and WOLFGANG 
WEIcHaRDT (Chem. Zentr., 1912, ii, 1680; from Zeitsch. Immunitdts- 
forsch. exper. Ther., 1912, 14, 609—630).—The simple and conjugated 
proteins introduced into the blood stream are relatively innocuous ; but 
the protein constituents of conjugated proteins (globin, histone, pro- 
tamine) cause great depression of blood pressure, affect breathing and 
temperature, and lead in quite small doses to death. This has been 
attributed to the high percentage of diamino-acids they contain, but 
this cannot be the case because histone is poor in such acids, and 
certain kyrines rich in them are not toxic. Such proteins when 
united to nucleic acid or to hemochromogen in the case of globin lose 
their toxicity. Toxic symptoms which occur when hemolysis takes 
place in the blood stream may be due to the liberation of the poisonous 
globin (proteinogenous cachexia). W. D. H. 
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Chemistry of Vegetable Physiology and Agriculture. 


The Relation of Concentration of Food-supply to the 
Generation Time of Bacteria. W. J. Penrotp and (Mrs.) Dorotuy 
Norris (J. Hygiene, 1913, 12, 527—531).—The generation time of 
B. typhosus in 1% peptone at 37° is forty minutes. If the peptone 
solution is less than 0°2% in strength the generation time is inversely 
proportional to the concentration. The addition of 0°17% of dextrose 
to a medium containing only 0°1% of peptone lowers the generation 
time by 50%; with 1% peptone this effect is less marked. 

W. D. H. 


The Bactericidal Properties of Blood Serum. I. The 
Reaction Velocity of the Germicidal Action of Normal 
Rabbit Serum on the Bacillus coli commune, and the Influence 
of Temperature Thereon. (Miss) Harrietre Cuick (J. Hygiene, 1913, 
12, 414—535).—The action in vitro of rabbit serum on BS. coli consists 
of several phases, the duration of which is inversely proportional to 
temperature. Its germicidal action follows the logarithmic law, and 
so falls into line with other cases of disinfection. Its temperature- 
coefficient is low (2°84 to 1°93). W. D. H. 


Chemical Action of Bacillus cloacze (Jordan) on Citric and 
Malic Acids. James THompson (Proc. Roy. Soc., 1912, B, 86, 
1—12).—The respiratory coefficient for malic and citric acids was 
determined and found to be 1°63 and 2'35—3:2 respectively. 

In the presence of oxygen, B. cloace decomposes malic acid with 
the production of carbon dioxide, acetic acid, succinic acid, a small 
quantity of fatty substance, and traces of alcohol. It is suggested 
that the action probably goes on in two ways: an oxidation of acid to 
carbon dioxide and acetic acid by atmospheric oxygen, and an oxida- 
tion accompanied by reduction of a portion of the acid to succinic 
acid. The organism does not attack malic acid in the absence of 
oxygen. 

The products resulting from the decomposition of citric acid are 
the same as from malic acid. Under aerobic conditions the amount 
of acetic acid is greater, whilst anaerobic conditions lead to an increase 
in the production of acetic and formic acids. Acetylmethylcarbinol 
is not formed by the action of B. cloace on malic or citric acids. 

H. B. H. 


The Degradation of Polypeptides by Bacteria. II. The 
Action of the Non-liquefying Organisms Taxkaoxr Sasaki 
(Biochem. Zeitsch., 1912, 42, 462—471. Compare A., 1912, ii, 669).— 
Organisms which are incapable of liquefying gelatin contain never- 
theless an erepsin-like ferment capable of hydrolysing glycyl-glycine 
and glycyl-/-tyrosine.4 Relatively large quantities of tyrosine could 
be isolated as a result_of the action. , This action was demonstrated 
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by typhus and various strains of paratyphus bacilli, various bacilli of 
dysentery, bacilli of mouse typhus, chicken cholera, and Micrococcus 
tetragenus. S. B.S. 


The Degradation of Polypeptides by Bacteria. III. The 
Action of Liquefying Organisms. Taxkaoxr Sasaki (Biochem. 
Zeitsch., 1912, 47, 472—481)—Glycyl-glycine and glycyl-l-tyrosine 
were hydrolysed (in Frankel’s solution) by the following strains. 
Bacilli of splenic fever, Staphylococcus pyogenes aureus, citreus, and 
albus, B. subtilis, B. proteus vulgaris, B. pyocyaneus, B. prodigiosus, 
cholera vibrio, and the vibrios of Metchnikov and Dunbar and the 
water vibrio. S. B.S. 


Production of Citric Acid from Glycerol by Fungi. Cart 
WeaM_ER (Chem. Zeit., 1913, 37, 38—39. Compare A., 1893, ii, 591 ; 
1909, ii, 602 ; 1910, ii, 60, 61).—When two species of Citromyces 
were grown in nutrient solution containing ammonium nitrate, 
potassium phosphate, magnesium sulphate, calcium carbonate, and 
glycerol (3—-20%), large quantities of citric acid were produced. In 
the absence of calcium carbonate no such accumulation occurs, and it 
is assumed that, in the absence of any neutralisable base, any citric 
acid formed is destroyed immediately by the fungi. Similar growth 
takes place when the glycerol is replaced by sucrose, lactose, 
mannitol, xylose or arabinose. Sucrose is inverted, and reducing 
substances are formed in cultures supplied with glycerol. The 
author discusses the mechanism of citric acid formation from glycerol, 
and contests the view advanced by Mazé, that acid is only produced 
when there is a deficiency of nitrogen, or that it is in any way due to 
a lack of iron or zine. H. B. H. 


Action of Hydrogen Ions, Boric Acid, Copper, Manganese, 
Zinc, and Rubidium on the Metabolism of Aspergillus niger. 
H. J. Waterman (Iroc. K. Akad. Wetensch. Amsterdam, 1912, 15, 
753—764).—Io investigating the culture conditions of Aspergillus 
niger it is not sufficient to merely ascertain the dry weight produced, 
as was done by Raulin and others. Spore formation, for instance, 
produces differences in composition. It is, therefore, desirable to 
determine the changes of the plastic equivalent, or of the assimilation 
quotient, several times during development. 

Addition of 2°35 cc. of N-sulphuric acid to 100 c.c. of culture 
solution and of 0°5% of boric acid has very slight effect on the plastic 
equivalent of the carbon. 

A high weight of mycelium ‘is not always a favourable indication. 
It was found that certain concentrations of copper sulphate, zine 
chloride and sulphate considerably increase the plastic equivalent of 
the carbon, whilst the increase in the weight of mould is proportional 
to the retarded spore production. Very dilute zinc solutions have no 
effect; copper salts, in all dilutions, counteract spore formation. 
Minimal quantities of manganese do not alter the plastic equivalent 
of the carbon, but only affect the rate of metabolism. The amounts 
of dry matter found by Bertrand should be considered as values 
indicating the velocity of the process. 
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When potassium is replaced by rubidium, spore formation is checked, 
the weight of mould increased, whilst the metabolism of the carbon 
remains the same. N. H. J. M. 


Influence of Zinc, Magnesium, Calcium, Potassium. and 
Sodium Salts on the Growth of Aspergillus niger. J. Burom- 
ski (Centr. Bakt. Par., 1912, ii, 36,54—66. Compare A., 1908, ii, 
124; 1911, ii, 222, 421, 664; 1912, ii, 377, 861).—The fungus was 
grown in a medium consisting of ammonium sulphate or nitrate 1%, 
sucrose 5%, magnesium sulphate 0°25%, monopotassium phosphate 
0°b%, traces of ferrous sulphate, and distilled water. The addition of 
zinc sulphate in the proportion of 0°001—0°1% led to an increase in 
the respiratory coefficient (carbon dioxide crop) : that of the control and 
treated cultures respectively being 1°8 and 2°4 at 30°, and 2°8 and 3°5 
at 20°. The addition of calcium sulphate to magnesium-free medium 
decreased the growth of the organism ; 0°25% magnesium sulphate to 
magnesium-free medium increased the crop very greatly, whilst calcium 
and magnesium sulphates increased the growth still more. The 
presence of calcium salts prevents the accumulation of oxalates in 
the cultures. Magnesium sulphate may be beneficially increased to 
0°5%, although fructification begins to be affected at this concentration. 
Sodium salts proved to be without value, but increasing amounts of 
potassium salts caused corresponding increases of growth. Magnesium 
and potassium salts therefore, not only serve as nutrients, but also 
exercise a stimulative action. H. B. H. 


Enzymatic Nature of Uric Acid and Hippuric Acid Ferment- 
ation. ALEXANDER Kossowicz (Chem. Zentr., 1912, ii, 1300, 1482; 
from Zeitsch. Gahrungsphysiol, 1, 121—123, 317—319. Compare this 
vol., i, 146).—Filtered solutions from cultures of Aspergillus niger, 
Mucor Boidin, Phytophthora infestans, Isaria farinosa, and Botrytis 
bassiana, in which urea was present as only source of nitrogen, 
liberated ammonia from uric and hippuric acid, and from the latter, 
benzeic acid as well. A filtrate from Cladosporium herbarum only 
showed distinct production of ammonia in the case of uric acid. 
Similar results were obtained by means of the alcohol precipitates 
obtained from the filtrates from Aspergillus and Cladosporium. 

Referring to Shibata’s negative results with Aspergillus niger and 
uric acid, it was found in similar experiments that Aspergillus niger, 
Mucor Boidin, Phytophthora infestans, Isaria farinosa, Botrytis bassiana, 
and Cladosporium herbarum all produce ammonia from uric acid, and 
that all, except Cladosporium, Gesomnpose hippuric acid with production 
of ammonia and benzvic acid. N. H. J. M. 


The Rate of Fermentation as Measured by Difference of 
Potential. M. C. Potter (Proc. Univ. Durham Phil. Soc., 1912, 4, 
230—231. Compare ibid., 1910, 3).—It has been shown previously 
that during the fermentation of sugar by yeast an £.M.F. is developed. 
The author now finds that the measurement of the rate of fermentation 
by the development of the #.4/./. and by the evolution of carbon 
dioxide as in Slator’s method are in close agreement, so that the 
electrical method provides a ready means of determining the rate of 
fermentation. 
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Experiments are also quoted, showing that the carbon dioxide given 
off during fermentation carries an electric charge, and that the rate of 
fermentation is uninfluenced by the potential of the fermenting liquid. 

F.B 


Fermentations with Yeast in the Absence of Sugar. IX. 
Fermentation of Keto-acids by Wine Yeasts. Cari, NEuBERG 
and J. Kers (Biochem. Zeitsch., 1912, 47, 405—412).—Wine yeasts, 
of which a large number of German varieties were investigated, exert 
the same action on pyruvic acid as the beer yeasts, giving rise to 
acetaldehyde (which was isolated as its p-nitrophenylhydrazone) and 
carbon dioxide. These yeasts also attack oxalacetic acid and a-keto-n- 
butyric acid. S. B.S. 


Fermentations with Yeast in the Absence of Sugar. X. 
The Fermentation of a-Ketobutyric Acid Cari NeuBere and J. 
Kers (Biochem. Zeitsch., 1912, 47, 413—420).—This acid is very 
readily attacked by various yeasts and yeast preparations. The actual 
course of fermentation is not yet ascertained, in that propaldehyde 
could only be isolated in small quantity (about 4%). a-Ketoglutaric 
acid is also very readily attacked; phenylpyruvic acid is also fer- 
mented, but not ay-diketovaleric acid. S. B.S. 


The Acidification of Musts by Yeasts during Alcoholic Fer- 
mentation. Avcuste Fernpacn (Compt. rend., 1913, 156, 77—79). 
A study of the influence of the original acidity of the medium on the 
production of acids during the fermentation by yeasts of a saccharine 
liquid. Even in varying conditions the results show that the acidifica- 
tion produced by the yeasts, independently of their individual character, 
is subject to the acidity of the medium in which they function, low 
acidity in the medium favouring high acid production. W. G. 


Fixation of Elementary Nitrogen by Yeasts, Monilia 
candida, and Oidium lactis. ALexanper Kossowicz (Bied. Zentr., 
1913, 42, 68—69; from Zeittsch. Gaéhrungsphysiol, 1).—The results of 
experiments with (1) Saccharomyces Pastorianus III Hausen; (2) 
Monilia candida ; (3) Saccharomyces membranaefuciens ; (4) Saccharo- 
myces anomalus ; (5) Oidium lactis, cultivated in solutions containing 
sucrose (5%), glucose (0'2%), and mannitol (0 2%), in addition to 
minerals, showed in three months the following gains of nitrogen: 
(1) 48 and 5-2; (2) 6-2 and 68; (3) 69; (4) 7°4, and (5) 4°8 and 
5°8 mg. 

The air in the flasks was freed from combined nitrogen. 

N. H. J. M. 


Mode of Action of Dilute Solutions of Electrolytes on 
Germination. Henri Micneets (Bull. Acad. roy. Belg., 1912, 
753—765. Compare A., 1910, ii, 883).—Germination experiments 
with wheat in electrolysed and non-electrolysed V/100-potassium 
chloride solutions through which chlorine was passed showed that 
chlorine was rendered more favourable by the cathode liquid and was 
poisonous in the non-electrolysed solution. 
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In the case of potassium hydroxide (25 c.c. of a 0°1% solution added 
to 500 c.c. of V/100-potassium chloride), a very injurious effect was 
observed in the non-electrolysed solution ; its toxicity was diminished 
in the anodic Jiquid, but only in a slight degree. 

Copper sulphate (1V/200) in anodic solution, which is acid, is more 
toxic than the cathodic solution, which is only slightly acid. The 
solution is toxic when not electrolysed. 

Comparing V/100-potassium chloride with electrolysed solutions in 
which the cathodic and anodic liquids received hydrochloric acid and 
potassium hydroxide respectively, the best results were obtained in the 
non-electrolysed solution and in the cathodic liquid notwithstanding 
the acidity, whilst the disappearance of the acidity of the anodic 
liquid only slightly diminished its toxicity. 

The conclusion is drawn that anodic and cathodic liquids owe their 
characters in part to the liberated cations and anions, not passed to 
the chemical state. In solutions of electrolytes, the action of cations 
would not be exclusive, but only preponderating. N. H. J. M. 


Effects of Manurial Salts on the Germination of Different 
Plants. Apert Ruscne (J. Landw., 1912, 60, 305—365; from 
Diss., Gottingen, 1912).—Potassium chloride dves not act unfavourably 
on the germination of cereals, peas, rape, and beet, but is unfavourable in 
the case of clovers, serradella, lucerne, and lupins, especially white clover 
and serradella. Sodium chloride is more unfavourable than potassium 
chloride, except with barley, lupins, serradella, and rape. Magnesium 
and calcium chlorides generally have the same effect as potassium 
chloride, but not in every case ; whilst ammonium chloride is injurious, 
especially with clovers. Nitrates are generally more favourable than 
chlorides; ammonium nitrate, however, resembles the chloride. 
Potassium sulphate is generally favourable, except with serradella ; 
sodium sulphate is similar in its effects, whilst magnesium and calcium 
sulphates are also favourable. Of all the salts employed, sodium and 
potassium carbonates are the most favourable. 

As regards the length of roots, nitrates produced the shortest roots 
with cereals, The longest roots were obtained with sulphates and 
phosphates. 

In the case of peas the longest roots were obtained when no manure 
was employed. With red clover the longest roots were produced under 
the influence of sulphates and carbonates, the shortest with carbonates 
and chlorides. 

The full results relating to germination, length and weight of roots, 
and the development of the above-ground parts of the different plants 
are given in numerous tables. N. H. J. M. 


Influence of Previous Conditions on the Value of the 
Respiratory Quotient of Green Leaves. Lton MaquEnne and 
Em. Demoussy (Compt. rend., 1912, 156, 28—-34).—The authors have 
studied a number of abnormal cases where the respiratory quotient of 
leaves gathered in full sunlight was considerably lower than that 
of leaves which had been kept in the dark for several hours. They 
worked with leaves of sorrel, stonecrop, geranium, rhubarb, and Sedum 
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acre, and from their results they consider that the respiration of a 
plant is effected in two successive phases ; the first leading to a produc- 
tion of fixed acids, the result of an oxidation rendered incomplete 
owing to the slowness of penetration of the oxygen; the second to 
a combustion of these acids. It is necessary also to take into account 
the solution of the carbon dioxide in the cell-sap and the temperature, 
which has an influence both on the acidification and the adsorption of 
carbon dioxide by the leaf. 

Working with an Aspidistra leaf and observing the variation of 
pressure, using their manometric measuring apparatus (compare A., 
1912, ii, 1201), they find that with leaves taken straight from the 
sunlight the pressure at first diminishes and then rises, whilst with 
leaves kept in the dark for some hours before measuring, the pressure 
rises immediately and continuously. 


Hydrolysis and Displacement by Water by Nitrogenous 
and Mineral Substances Contained in Leaves. Gustave ANDRE 
(Compt. rend., 1912, 155, 1528—1531. Compare A., 1912, ii, 198).— 
Chestnut leaves show much the same loss of nitrogen, phosphoric acid, 
and potassium, by exosmosis, when steeped in water, as do grains of 
wheat and haricot beans (compare A., 1912, ii, 591). After 255 days 
steeping, the leaves had lost 6°27% of their nitrogen, 74°14% of phos- 
phoric acid, and 94°58% of potassium. Most of the loss occurred in the 


first few days, and it was found to be more rapid the younger were the 


leaves. W. G. 


Does Potassium Participate in the Building Up and Degrada- 
tion of Carbohydrates in Higher Plants? Junius Sroxiasa and 
E. Senrt (Zeitsch. landw. vers. Oesterr., 1912, 15, 711—736).—It is 
found that by the action of ultraviolet rays on nascent carbon 
dioxide and hydrogen in the presence of potassium hydroxide a photo- 
synthesis occurs with the formation of formaldehyde, and that the 
latter subsequently condenses to furnish sugars; the reduction of 
carbon dioxide in the cell does not take place in the absence of potassium 
hydrogen carbonate, even in the presence of nascent hydrogen; and 
formic acid (which is subsequently reduced) is also found to be one 
of the products of this reaction. F. M. G. M. 


Enzyme Synthesis. III. Diastase and Starch of Plant 
Tissues. Haroitp C. Brapieyand E. Kewiersspercer (J. Biol. 
Chem., 19138, 18, 425—430).— With some exceptions the results in this 
series are more favourable to the view of enzyme synthesis in the 
tissues, for no tissues which contain starch are destitute of diastase, 
although many tissues which contain diastase are free from starch. 

W. Dz. A. 


Occurrence of Arsenic in the Vegetable Kingdom. F. Japin 
and A. Astruc (J. Pharm. Chim., 1912, [vii], 6, 529—535).—The 
occurrence of arsenic in the vegetable kingdom appears to be general, 
as the authors have detected its presence in some sixty-seven different 
kinds of vegetables, fruits, cereais, plants, parasitic plants, fungi, etc. 
VOL. CIV. i. r 
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The quantity of arsenic found per 100 grams of substance varied from 
0:008 mg. in dates to 0°266 mg.inradishes, Parasitic plants contained 
arsenic, even although they were not in direct contact with the soil, but 
there was no relation between the amounts of arsenic in the parasite 
and its support. Plants belonging to the same family do not in- 
variably contain similar quantities of arsenic, but in the case of one 
and the same plant the portions containing chlorophyll contained 
more arsenic than the parts not exposed to light. It is pointed out 
that one of the sources of the arsenic found in animal organs lies in 
the vegetable substances consumed as food. W. P.S. 


Stimulative Action of Manganese and Copper Sulphates on 
Plants. L. Monremartini (Bied. Zentr., 1913, 42, 65; from Staz. 
sper. agrar, ital., 1911, 41, 564).—Manganese and copper sulphates 
absorbed from aqueous solutions stimulate respiration, the effect 
varying with different plants. Vine plants are stimulated by 0°001% 
manganese sulphate, whilst greater concentrations are injurious, and 
are injured by 0°01% of copper sulphate. Garden beans, and still 
more potatoes leaves, are more resistant and more stimulated. 


N. H. J. M. 


Demonstration of Carotinoids in Plants. Separation in 
Crystalline Form. C. van WissetincH (Proc. K. Akad. Wetensch. 
Amsterdam, 1912, 15, 511—526).—The various methods employed in 
detecting the presence of carotinoids are described. Indications were 
obtained that several distinct carotinoids frequently occur in plants. 


N. H. J. M. 


Demonstration of Carotinoids in Plants. Behaviour of 
Carotinoids towards Reagents and Solvents. C. van 
WissetincH (Proc. K. Akad. Wetensch. Amsterdam, 1912, 15, 
686—692).—In presence of carotinoids a blue coloration is produced 
by strong sulphuric, sulphurous, and nitric acids, bromine water, and 
strong hydrochloric acid with a little phenol or thymol; iodine 
dissolved in potassium iodide solution or chloral hydrate gives a 
green coloration. Two new reagents were also employed: concen- 
trated solutions of antimony trichloride and of zine chloride, both in 
25% hydrochloric acid, which colour crystals of caratinoids dark blue. 
Lists of flowers and other parts of plants which were tested with 
the different reagents are given. N. H. J. N. 


Demonstration of Carotinoids in Plants. Leaf of Urtica 
dioica, the Flower of Dendrobium thyrsiflorum and 
Heematococcus pluvialis. C. von Wissetincn (Proc. K. Akad. 
Wetensch. Amsterdam, 1912, 15, 693—700)-—The flower of Den- 
drobium thyrsiflorum contains two carotinoids, one of which, of a 
reddish-orange colour, is not common in plants, and perhaps belongs to 
the xanthophylls. The examination of MHaematococcus pluvialis 
indicated the presence of a greater number of carotinoids than have 
hitherto been detected (compare Zopf, Biol. Centr., 1895, 15, 417; 
H. C. Jacobson, Folia Microbiol, i912, 1, 24). N. H. J. M. 
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Mannitol in the Sap of Asparagus. E. Busoitr (J. Landw., 
1912, 60, 393—396).—The mannitol in the sap of asparagus is 
produced by fermentation, and is not originally present. 

N. H. J. M. 


Presence of Stachyose in the Haricot and in the Seeds 
of Some Other Leguminosez. Gurorces Tanrer (Compt. rend., 
1912, 155, 1526—1528).—The author has isolated stachyose in a 
crystalline form, by means of its strontium compound, from the 
haricot bean and the seeds of certain other leguminosee, namely, 
lentils, clover, galega, lupin, and the soja bean. In all cases sucrose 
was present as well. The lupeose, obtained as an uncrystallisable 
syrup from haricots and lupins by Schulze, was, therefore, stachyose 
in an impure state. No stachyose could be isolated from pea-seeds. 
W. G. 


Presence of Adenine and Aspartic Acid in Mulberry 
Leaves. Z. Mimuroto (J. Coll. Agric. Imp. Univ. Tokyo, 1912, 5, 
63—65).—From 500 grams of air-dried mulberry leaves, 1°2 gram of 
adenine (as picrate) and 0°3 gram of aspartic acid were obtained. 

N. H. J. M. 


Action of Stimulants on Rice. Manuent Rocas (Bied. Zentr., 
1913, 42, 41—42; from Philippine Agric. Forester, 1912, 1, 89).— 
Previous investigations indicate that there are no poisons which cannot 
act as stimulants on plants ; that compounds of gold, silver, platinum, ’ 
mercury, tungsten, palladium, copper, nickel, cobalt, boron, tin, 
cadmium, tellurium, arsenic, iodine and fluorine are poisonous, whilst 
chromium, manganese, bismuth, sulphur and magnesium are only 
poisonous under certain conditions. 

The following concentrations of the various compounds were found 
to be favourable : sodium borate, 1/1000 ; manganese sulphate, 1/1000; 
ferrous sulphate, 1/1000; ferric chloride, 1/5000; copper sulphate, 
1/2000 ; nickel sulphate, 1/5000; cobalt nitrate, 1/10,000, and zine 
sulphate, 1/1000 mol. solutions. 

Mercuric chloride in 1/50,000 mol. solutions inhibited growth, whilst 
ferric chloride and copper sulphate (1/1000) are injurious, and sodium 
borate (1/100) somewhat injurious. 

The optimum results for rice are generally much higher than previous 
experiments have shown for other plants. The experiments were, 
however, not made with water-cultures, but in soil. N. H. J. M. 


Presence of Nicotinic Acid in Rice Bran. Umeraro Suzuki 
and 8. Matsunaga (J. Coll. Agric. Imp. Univ. Tokyo, 1912, 5, 59—61). 
—Nicotinic acid was obtained from rice bran, freed from fat, by 
extracting with 80—85% alcohol. The acid had not previously been 
found in any vegetable substance. The yield of picrate amounted 
to about 1 gram from 1 kilo. of bran. N. H. J. M. 


The Substitution of Different Chemical Elements for 
Zinc in the Culture of Sterigmatocystis nigra. Maurice 
JAVILLIER (Compt. rend., 1912, 155, 1551—1552).—The author has 
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replaced the zinc in the culture medium of Sterigmatocystis nigra by a 
wide range of other elements, and, with the exception of one, namely, 
cadmium, they were all without influence on the crop. While the 
addition of zinc to the extent of 1 in 10,000,000 produces a crop 
6-2 times as great as in its absence, the same concentration of cadmium 
produces a crop only 2°6 times as great, and cadmium has a marked 
injurious effect on the sporulation. W. G. 


Volatile Aliphatic Acids of Corn Silage. Artaur W. Dox 
and Ray E. Nerpie (J. Amer. Chem. Soc., 1913, 35, 90—93).—With 
reference to the work of Hart and Willaman (Abstr., 1912, ii, 1205) 
on the volatile fatty acids and alcohols in maize silage, the authors 
draw attention to their own paper on the subject (Jowa Agric. Eup. 
Sta., Research Bull., 1912, '7, 32). The results are in fair agreement, 
except with regard to formic acid and methy] alcohol; in the latter 
investigation, only traces of formic acid were found and methyl 
alcohol was absent, whereas Hart and Wiliaman found 17% of formic 
acid in the volatile acids and 21% of methyl alcohol in the alcohols. 
Certain sources of error are pointed out in the methods employed by 
Hart and Willaman, and it is considered that these may account for 
the discrepancies. E. G. 


Action of Long-continued Exclusive Manuring on Plants 
and Soils. 8S. Grar Rostworowsk1 (/. Landw., 1912, 60, 371—392). 
—tThe results of experiments with potatoes showed that, when there 
‘is a tendency to leaf curl, it is desirable to employ potassium salts in 
moderation. 

As regards the effect of manures on the composition of potato ash it 
was found that the ashes of potatoes from plots manured with potassium 
and with potassium + phosphorus + nitrogen were almost identical in 
composition, and there was also no difference between the ashes of 
potatoes from plots manured with nitrogen and the unmanured plot. 

The composition of the ash of potato leaves varied considerably with 
different manures; potash varied from 5% (unmanured) to 33% 
(potassium manure), and lime varied from 21% (potassium alone, or 
with phosphorus and nitrogen) to 41% (unmanured). Application 
of sodium nitrate resulted in a high percentage of sodium in the 
leaf ash. 

Notwithstanding the long-continued application of potassium manures, 
the potash in the ash of the tubers never reached 60%. 

Experiments were also made to ascertain the effect of the long- 
continued manuring on the soil. N. H. J. M. 


Chemical and Physical Nature of “Roterden.” Epwin 
Buianck (J. Landw., 1912, 60, 397—400).—A reply to Hissink 
(A., 1912, ii, 981; compare van der Leeden and Schneider, Jnternat. 
Mitt. Bodenkunde, 1912, 2, 81). N. H. J. M. 


Analysis of a Florida Clay. Arcuipatp A. Hatt (Proc. Univ. 
Durham Phil. Soc., 1912, 4, 228—229).—The author gives an analysis 
of a clay subsoil underlying peat, from Duval in the great swamp of 
Florida, and points out that the composition of this clay, on which 
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vegetation is now growing under conditions which approximate to 
those of the coal age, is very similar to that of a typical underclay, 
underlying coal. F. B. 


Osmosis in Soils. Soils Act as Semipermeable Mem- 
branes. I. C.J. Lynpe (J. Physical Chem., 1912, 16, 759—765).— 
The movements of water in soil have been attributed to gravitation, 
capillary action, and heat. To these must now be added osmotic 
pressure. 

Osmotic cells of the Pfeffer type were prepared as follows: Glass 
tubes 150 mm. x 11 mm. diameter were closed at one end with 
cotton cloth and wire gauze. A layer of sterilised heavy clay subsoil 
was deposited in each tube, and consolidated against the cloth by 
centrifugal action. The tubes were filled up with 10% sugar solution, 
or 10% potassium sulphate solution, and immersed in distilled water. 
In each case water diffused into the cells osmotically through the clay. 
The rate of diffusion inwards was considerably greater at 24°5° than 
at 22°5°. It is probable that the solution leak outwards through the 
clay was considerable. R. J.C. 


Osmosis in Soils. Soils Act as Semipermeable Membranes. 
II. C. J. Lynpe and F. W. Bates (J. Physical Chem., 1912, 16, 
766—781. Compare preceding abstract).—Three pairs of osmotic cells 
were prepared with clay subsoil as already described, the layers of 
sterilised clay being 54 mm., 36 mm., and 18 mm. thick respectively. 
The solution filling the cell was the aqueous extract of the clay forming 
the membrane in each case. The cells were closed by rubber stoppers 
carrying capillary tubes. The predetermined capillary rise of each 
solution was deducted from the total rise, the remainder being the 
osmotic rise. 

The osmotic pressures obtained with the thickest layers of clay were 
the highest, but the concentrations of the soil solutions were also 
highest in these cases. On the assumption that the osmotic pressures 
should be equal to these given by solutions of potassium chloride of 
equal electrical conductivity, the osmotic efficiency of the membranes 
was calculated to be only 2°5% (54 mm. membrane), 1°4% (36 mm.), 
and 1:0% (18 mm.), the efficiency being roughly proportional to the 
thickness of the membrane. An experiment with a membrane of clay 
108 mm. thick gave still higher pressures. It is calculated that about 
2 metres thickness of clay would bea perfect semipermeable membrane. 
In all cases the osmotic rise at 36°5° was somewhat higher than at 
16°7°. 

The soil used in the above experiments had the physical composition : 
sand 10°5%, silt 50°4%, clay 36°3%, organic matter 2°8%. A number of 
soils containing 44—61% of sand and only 12—16% of clay failed to 
show any decided osmotic properties. 

It is suggested that osmotic effects play an important part in agri- 
cultural operations, particularly on heavy clay subsoils. Tillage, drain- 
age, manuring, and mulching by favouring bacterial action increase 
the proportion of soluble matter in the soil, and therefore the amount 
of moisture which is raised osmotically through the subsoil. The same 
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effect may be brought about by the addition of mineral fertilisers and 
such substances as gypsum and salt which are not directly plant foods. 
There may be other substances which are not plant foods, but might be 
beneficial as fertilisers from the osmotic point of view. R. J. C. 


Importance of the Error of Analysis in Questions Relating 
to the Nitrogen Economy of Arable Soils. THzopor PFeirrer and 
Epwin Branox (Landw. Versuchs-Stat., 1912, '78, 367—374).—A final 
attempt was made to obtain a satisfactory nitrogen balance with the 
experimental soils at Breslau. Six plots (9 sq. metres each) were 
selected, which had given similar amounts of crops during two years, 
and from each plot five samples of soil were taken. Ten or twelve 
nitrogen estimations were made with each sample. The experimental 
error was found to be +0:00086, which would correspond with 25:8 
kilos. of nitrogen per hectare to a depth of 25 em. if the weight of the 
soil is taken as 3,000,000 kilos., or 32°2 kilos. if the total weight of 
soil is taken as 3,750,000 kilos. As this number has to be multiplied 
by three it would only be possible to show a difference exceeding 77°4 
or 96°6 kilos. of nitrogen per hectare. With fewer samples or analyses 
the error would, of course, be greater. It must also be borne in mind 
that the nitrogen of crops is not all derived from the surface soil, but 
from the subsoil as well. N. H. J. M. 


Estimation of the Value of Plant Foods in Soils and 
Manures so far as Dependent on Solubility. J. G. Mascanaupt 
and L. R. Sinnice (Bied. Zentr., 1913, 42, 16—20; from Verslag. 
Landbouwkund. onderzoek. Rijkslandbouwproefstat., 1912, No. 11).— 
Single extractions of different phosphates with a definite volume of 
water containing carbon dioxide will not show the relative values of 
the manures. Better results will be obtained when successive extracts 
are made, and it is probable that a method of continuous extraction 
in which the dissolved substances are at once removed will give better 
results than intermittent extraction. 

Repeated extraction with fresh amounts of citric acid solution will 
probably indicate the relative values of phosphates. As, howeyer, 
carbon dioxide is the chief solvent at the disposal of soil and roots, it 
is to be preferred to citric acid. N. H. J. M. 


Antagonism between Anions as Affecting Ammonification 
in Soils. Cnartes B. Lipman (Centr. Bakt. Par., 1913, ii, 36, 
382—394).—Experiments in soils on the lowering of the toxicity of 
salts by the addition of other salts, as measured by the amount of 
ammonia produced. The first series, which deals with the antagonism 


between the salts of “ white alkali,’ sodium chloride and sulphate, 
showed that addition of sodium chloride (0°2%) to the soil reduced 
the amount of ammonia from 54°46 to 30°73 mg., whilst the further 
addition of sodium sulphate (0°3%) increased the amount to 37'1 mg., 
less effect being produced by smaller or larger amounts of sulphate. 
In an experiment with sodium chloride and carbonate, the ammonia 
was reduced from 41°75 to 22°05 mg. by 0°2% of sodium chloride ; 
sodium carbonate in amounts of 0°2% and more increased the ammonia 
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production, the greatest amount being 70°7 mg. with 0°7% of sodium 
carbonate in addition to 0°2% of chloride. 

Further experiments are described in which sodium sulphate and 
carbonate were employed. 

The results show that antagonism is shown most strongly between 
sodium carbonate and sodium chloride ; next between sodium carbonate 
and sodium sulphate, and least between sodium chloride and sodium 
sulphate. 

When 0°3 or 0°4% of sodium carbonute is added to soil containing 
0°9% of sodium sulphate there is an increased toxic effect; when, 
however, the amount of carbonate is increased to 0°5%, the toxic effect 
of the sulphate is reduced, and with 0°6% of carbonate it is still further 
reduced. - N. H. J. M. 


Influence of Organic Substances on the Decomposition 
and [Manurial] Action of Nitrogenous Compounds. Max 
GeRLacH and ALFRED Denscu (Bied. Zenir., 1913, 42, 21—30; from 
Mitt. Inst. Landw. Bromberg, 1912, 4, 259).—Pot experiments in which 
slightly humus, loamy sand manured with sodium nitrate both 
alone and with dextrose and straw respectively ; with an ammonium 
salt, alone and with dextrose; and with dextrose and straw re- 
spectively, was kept for two months, after which the amounts of 
total nitrogen and the nitrates and soluble organic nitrogen were 
estimated. The results showed that the total nitrogen changed very 
little, and indicated that the nitrogen added as ammonium salt and as 
nitrate was converted into insoluble proteins. 

The same soil was then utilised for a series of vegetation experi- 
ments from April, 1909, to August, 1911, during which time, oats, 
mustard, rye, mustard and wheat were grown. 

Dextrose and straw was always unfavourable to oats, but were 
beneficial to next plants (mustard). The final results relating to 
nitrogen did not show any greater increase when dextrose was added 
than without. Nitrogen applied as nitrate showed no loss, whilst 
application as ammonium sulphate resulted both in loss and gain. 
Straw alone and in conjunction with nitrate had only a slight effect 
on the total nitrogen. 

The results indicate that ammonium salts and nitrates are con- 
verted into insoluble proteins in presence of undecomposed organic 
substances, and that the insoluble nitrogen compounds readily decom- 
pose into substances which plants can utilise. N. H. J. M. 


Relation of Active Potash to Pot Experiments. Geroraz 8. 
Fraps (J. Ind. Eng. Chem., 1912, 4, 525—526).—An account of pot 
experiments with representative Texas soils, from which the conclu- 
sions are drawn that (1) the percentage of crops deficient in potash 
decrease with the increase of active potash in the soil; (2) the 
percentage of crops injured by potash increase with the active potash 
in the soil; (3) the effect of fertiliser potash on the weight of the 
crop decreases as the active potash content of the soil increases ; 
(4) the percentage of potash in the crop increases as the active potash 
in the soil increases ; (5) the total potash removed by the crop from 


i. 240 ABSTRACTS OF CHEMICAL PAPERS. 


the soil increases as the active potash content of the soil increases. 
The term “active potash” is applied to that which is soluble in 
JV/5-nitric acid. F, M. G. M. 


Effect of Sugar on the Fertility of Soils. THropor PFreirrer 
and Epwin Bianck (Zandw. Versuchs-Stat., 1912, '78, 375—388).— 
The results of plot experiments in which oats, beet, and oats were 
grown successively both without and with sugar and phosphoric acid, 
and with both sugar and phosphoric acid, showed that the application 
of sugar was slightly injurious the first year, and resulted in a slight 
increase the second year. In the third year there was no appreciable 
difference due to sugar. No evidence of increased fixation of nitrogen 
was obtained. N. H. J. M. 


Calcium Cyanamide. ©. J. Mito (Chem. Zentr., 1912, ii, 
1054—1055 ; from Med. Proefstat. Java-Suikerind., 1912, 427—527). 
—When calcium cyanamide is used as a manure, the lime is readily 
taken up and held by the soil, but the nitrogen is not held so well as 
in the case of ammonium sulphate. In spite of this no nitrogen is lost 
if the cyanamide is applied in the dry season and the soil is not heavily 
watered immediately afterwards, and none is lost by volatilisation if 
the manure is properly applied. The nitrogen is utilised mainly by 
bacterial agency, but is also absorbed in other ways. Comparison of 
calcium cyanamide with ammonium sulphate as a manure has not yet 
given definite results. Dicyanodiamide is not poisonous to sugar-cane, 
and although calcium cyanamide shows some toxic effects, it appears 
to be rapidly converted into harmless cyanamide in the soil. 

T. A. H. 


Behaviour of Calcium Cyanamide when Stored, and under 
the Influence of Soil and Colloids. G. Henscue: (Bied. Zentr., 
1913, 42, 33—34; from Cent. Bakt. Par., 1912, ii, 34, 279).—Dry 
sterilised soil or colloids decompose cyanamide more quickly than when 
not sterilised. Under sterilised conditions, urea and dicyanodiamide 
are formed, but no ammonia. Experiments with different soils showed 
almost complete agreement between the intensity of the decomposition 
when sterilised and the production of ammonia when not sterilised ; 
an exception, however, occurred in the case of a sandy soil containing 
much humus, which showed a strong colloid, but feeble bacterial, action. 

When cyanamide is stored, a good deal of urea may be produced 
under some conditions ; different preparations show, however, consider- 
able differences, both in this and other respects, No loss of nitrogen 
was ever observed, the lower percentages of nitrogen after storing 
being due to absorption of water and carbon dioxide. N. H. J. M. 
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Some Reactions of Sodamide in the Presence of Liquid 
Ammonia. Formation of Ethylene Hydrocarbons. HE. CaasBLay 
(Compt. rend., 1913, 156, 327—330).—By the addition of alkyl 
iodides or chlorides to sodamide in liquid ammonia, primary amines 
are not the only products as has been supposed (compare Lebeau, A., 
1905, i, 401, 512), but at the same time, except in the case of the methyl 
haloids, the corresponding olefine is formed in varying amounts. 
Starting from the ethyl haloids, the yield of olefine increases on 
passing up the series, and is always greater when using the chlorides 
than if the iodides are employed; thus isobutyl iodide gives a yield 
of 62°4% of isobutylene, whilst the chloride gives a yield of 83°6%. 
In this reaction sodamide resembles alcoholic potassium hydroxide in 
its behaviour (compare Meunier and Desparmet, A., 1907, i, 186). 

W. G. 


The Adsorption of Acetylene by Palladium Black. Cart 
PaaL and CurisTiAN Honeneaoer (Ber., 1913, 46, 128—132).—In 
the previous investigation on the same subject (A., 1910, i, 807), the 
palladium black was suspended in aqueous solutions of various 
substances. The authors have now investigated the adsorption of 
acetylene, using either suspensions of palladium black in pure water, 
or else dry palladium black. The experiments in which 60% alcohol 
was used in place of pure water were also repeated. 

In all cases the adsorption of the acetylene takes places slowly, and 
the results given do not point to any fixed ratio between the weight 
of palladium and the amount of gas adsorbed. It is probable that the 
acetylene is not completely adsorbed as such, but undergoes partial 
polymerisation. 

When the dry palladium black is not completely free from oxygen, 
formation of feeble sparks occurs immediately it is brought into 
contact with the acetylene. T. & 2. 


Acetylene or Acetylidene Compounds. The “Oxidation 
Rearrangement.” Heinrica Bittz (Ber., 1913, 46, 143—149).— 
Nef and his school assign to the halogen substitution products of 
acetylene an acetylidene formula, as, for example, CI,:C, di-iodo- 
acetylidene. No definite proof of this constitution has been afforded, 
and the facts observed are more in favour of the acetylene structure, 
CI:CI. Di-iodoacetylene is very readily formed from acetylene by the 
action of hypoiodites and iodine, the process involving simple substi- 
tution of iodine for hydrogen. 

The reasons for the representation of dibromoacetylene as CBriCBr 
are discussed. E. F. A. 


Sodium Silver Thiosulphate and Acetylene-Silver Acetyl- 
ide. KsxHitisHusHAN Buapuri (Zeitsch. anorg. Chem, 1913, 79, 
355—356).—Sodium thiosulphate is added to an ammoniacal solution ~ 
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of silver nitrate, and acetylene is passed through the clear solution. 
The yellow precipitate is collected, washed with water and alcohol, and 
dried in air. It is stable in dry air, but is decomposed by water, 
yielding a brick-red product. The final products of decomposition are 
silver sulphide and sodium sulphate. 

The yellow compound is soluble in ammonia, and is re-precipitated by 
acids, again dissolving in an excess to form unstable solutions, which 
evolve sulphur dioxide and acetylene. Analysis leads to the formule 
2Na,S,0,,7Ag,8,0,,18Ag,C.,32C,H, for the yellow compound, and 
4Ag.8,03,7Na,8, 0,,86Ag,C,,13C, H, for the red compound. aoe 


The Production of Chlorine Substitution Products of 
Methane from Natural Gas. CuHaries BaskervitLe and H. S. 
Rieverer (J. Ind. Eng. Chem., 1913, 5, 5—8).—The authors have 
investigated the conditions necessary for the chlorination of the 
methane present in natural gas, especially those which would lead to 
the formation of carbon tetrachloride, from which chloroform could 
be obtained by reduction. The apparatus used was so dosigned that 
the gases could be constantly circulated through it, the circuit always 
containing a heater for heating the gases, and a condenser for con- 
densing out the products formed. In the first trials the circuit also 
contaived an arc, either between carbon or iron terminals, but this 
was omitted later, as it was found that chlorination was not effected 
by the combustion taking place in the arc. It was ultimately found 
that the primarily important condition for the chlorination is a source 
of light rich in the rays of the visible blue spectrum, that is, the 
spectrum from the bluish-green through the visible violet. The 
ultraviolet part of the spectrum plays little part in the reaction. 
Apparently the necessary source of light may be obtained by an are, 
between iron electrodes, in the circuit, and in some experiments a 
20—25% yield of a mixture of carbon tetrachloride and chloroform 
was obtained. me. 


Primary Dinitro-, Nitro-nitrite and Dialdoxime Compounds 
of the Aliphatic Series. II. Derivatives of the Heptane 
Series and Synthesis of Pimelaldehyde. Jutius von Braun and 
E. Danziger (Ber., 1913, 46, 103—110).—As has already been shown 
(von Braun and Sobecki, A., 1911, i, 830), the action of silver nitrite 
on aliphatic compounds of the type I*{|CH,],°I gives a mixture of 
dinitro, nitro-nitrite, and dinitrite derivatives, the first two;of these 
being reducible to dialdoximes and amino-alcohols respectively. These 
changes have already been performed with m equal to 4, 5 and 10, and 
are now extended to the heptamethylene chain. 

ay-Di-iodoheptane was prepared from ae-dibromopentane by conver- 
sion of the latter into an organo-magnesium compound, causing this 
to react with monochloromethy] ether (compare Dionneau, A., 1906, i, 
134) and hydrolysing the product with hydriodic acid. It was 
also obtained by the stages: dibromopentane, diaminopentane, dichloro- 
heptane, and diphenoxyheptane, the last of which again is converted 
into di-iodoheptane by hydriodic acid. In the conversion of dichloro- 
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heptane into diphenoxyheptane by sodium ethoxide, a small quantity of 
a-phenoxy-{-methylene-n-hexane, b. p. 145°/12 mm., was obtained as 
by-product. 

an-Di-iodoheptane reacts vigorously with silver nitrite, producing a 
mixture which can be separated at 10 mm. into three fractions, b. p. 
108—140° (mainly heptamethylene nitrite, NO,*[CH,],-NO,), 140—160° 
(mainly y-nitroheptyl nitrite), and 160—205°, the last on refraction- 
ating yielding pale yellow ayn-dinitroheptane, b. p. 198—200°/10 mm. 
The second fraction when reduced with tin and hydrochloric acid yields 
n-hydroxyheptylamine, a strong base, b. p. 150—152°/10 mm. ; benzoyl, 
nitrobenzoyl, and picrate derivatives are oily ; platinich/oride, solid, 
m. p. 157°. 

an-Dinitroheptane when treated with sodium ethoxide in alcoholic 
solution gives an immediate precipitation of the white sodiwm salt, the 
aqueous solution of which can be used for the preparation of the salts 
of the heavier metals, for example, the copper (green), bariwm and 
calcium salts; with bromine, it forms an oily bromide (compare von 
Braun and Sobecki, loc. cit.), and with a diazobenzene solution there is 
obtained yellowish-red an-bisphenylazo-an-dinitroheptane, 

N,Ph:CH(NO,):[CH,],*CH(NO,):N,Pb, 
m. p. 139°. 

The reduction of a solution of the sodium salt of dinitroheptane by 
gradual addition to a solution of stannous chloride in hydrochloric 
acid gives pimelaldoxime, OH-N:CH-[CH,],-CH:N-OH, a pale yellow, 
crystalline powder, m. p. 150—151°, from which, on boiling with 
dilute sulphuric acid, pimelaldehyde is not obtained, as it partly poly- 
merises to a viscous oil, and partly becomes dehydrated to tetrahydro- 
benzaldehyde, semicarbazone, m. p. 211—212° (Wallach, A., 1906, 
i, 563). Pimelaldehyde, a pungent, colourless oil of b. p. 110—112°/ 
13 mm., D? 0°9895, is obtainable by the action of nitrous fumes on a 
suspension of the dioxime in cooled water until no more nitrous oxide 
is liberated ; it readily reduces Fehling’s solution, and an ammoniacal 
silver solution, and gives a semicarbazone, m. p. 183°; the phenyl- 
hydrazone and p-nitrophenylhydrazone are oily, whilst the diphenyl- 
methanedimethyldihydrazone, CH <a NMe-N:CH>(CHals (struc- 
ture not proved), is a yellow solid, m. p. 96—97°. The aldehyde 
resembles adipaldehyde in showing much less tendency to polymerise 
than do the other dialdehydes of this series. 

A preliminary investigation has shown that glutaraldoxime when 
heated with mineral acids gives pyridine, probably by reason of the 
condensation of glutaraldehyde and hydroxylamine which are first 
formed. D. F. T. 


‘Synthesis of an Unsaturated Hydrocarbon. Cornetis J. 
Enxiaar (Chem. Weekblad, 1913, 10, 60—63).—A note on the 
preparation of unsaturated alcohols by the interaction of unsaturated 
aldehydes and unsaturated haloids in presence of zinc and ether, and 
the conversion of such alcohols into unsaturated hydrocarbons by 
heating with potassium hydrogen sulphate. On treatment with zinc 
filings or shavings and ether, crotonaldehyde and allyl iodide give a 
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good yield of ac-heptadiene-3-ol, CHMe:CH-CH(OH)-CH,°CH:CH,. 
Its properties are still uninvestigated, but heating with potassium 
hydrogen sulphate converts it into a liquid. Repeated fractionation, 
finally over sodium, at 758 mm. gives three fractions, b. p. 105—110°, 
110—112°, and 112°. On cooling to -— 76°, these three fractions 
solidify. The first has m. p. — 35° to — 32°, thesecond — 23° to —21°, 
and the third — 15° to — 14°5°. One of these substances is believed to 
be an aye-heptatriene, and their constitutions are to be determined. It 


is anticipated that the method will prove of general application. 
A. J. W. 


History of Distillation and of Alcohol. Epmunp O. von 
Lippmann (Zettsch. angew. Chem., 1913, 26, 46—47).—Polemical 
against Schelenz (this vol., i, 2). =.8 ®. 


Action of Magnesium on a Mixture of Ethyl isoValerate and 
Allyl Bromide. G. Moskatenxo (J. Russ. Phys. Chem. Soc., 1912, 
44, 1862—1865).—Decomposition by means of water of the product 
of the reaction of magnesium, ethyl isovalerate, and allyl bromide 
yields diallylisobutylcarbinol, CHMe,°CH, -C(OH)(CH, *CH: CH,),, 
ger forms a colourless, mobile liquid, b. p. °92°/37 mm., D? 0:8616, 
> 1°45682, and exhibits the normal molecular weight in freezing 
aos or boiling ether. ye 


Adipiopinacone. Louis Micurets (Bull. Soc. chim. Belg., 1913, 
27, 25—26).—Adipopinacone, OH-CMe,*(CH,],;CMe,-OH, m. p. 
88—89°, is obtained in the form of its hydrate, containing 2H,0, 
by the action of magnesium methyl bromide on ethyl adipate. 
The hydrate is obtained in large, white crystals, m. p. 56°5°, which 
effloresce in air, and completely lose their water of hydration when 
left in a vacuum desiccator. By the action of warm dilute 
sulphuric acid, the pinacone is readily converted into tetramethyl- 
hexamethylene oxide, a cae a a liquid with an ethereal 
odour, b. p. 156—157°/756 mm. W. G. 


Action of Magnesium on a Mixture of Allyl Bromide and 
Ethyl Levulinate. E.Scurscnerica (J. Russ. Phys. Chem. Soc., 1912, 
44, 1853—1858).—The interaction of magnesium, ally! bromide 


(1 mol.), and ethyl levulate (1 mol.), and subsequent decomposition 


of the product with water, should yield the ester, 
C,H,-CMe(OH)-CH,-CH,°CO,Et, 


but this reaction could nct be realised. No matter whether | mol. or 


3 mols. of allyl bromide were employed, the resultant compound was 
always the y-glycol, C,H,-CMe(OH)-CH,°CH,°C(C,H,),-OH, which is 
a faintly yellow, syrupy, slightly mobile liquid with a characteristic 
odour, b. p. 157—159°/10 mm., D? 0°9545, n> 1°48712. When boiled 
with 20% sulphuric acid solution, the glycol is converted into the 


CH, ‘CM 
corresponding oxide, | CH,-C an at) >O, which is an almost colour- 
5/2 
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Jess liquid with a peculiar pleasant odour, b. p. 104°5 —105°5°/10 mm., 
D? 0°8905, n> 1:46915, and has the normal molecular weight in boiling 
ether. Tt. HP. 


Synthesis of Lecithin. Apotr Griin (Ber., 1913, 46, 125—127). 
—Polemical. A reply to Langheld (this vol., i, 155; compare Griin 
and Kade, this vol., i, 158). EK. F, A. 


Thionium Dibromides of Sulphides. V.iaprmir V. TscHELINCEV 
(J. Russ. Phys. Chem. Soc., 1902, 44, 1885—1894).—The action of 
bromine on ethyl sulphide in carbon tetrachloride solution yields the 
thionium dibromide, SEt,Br,, which forms yellow crystals and resembles 
oxonium compounds in its general characters, and also as regards the 
nature of the solvents in which it dissolves readily or with difficulty. 
With acetic acid, it forms solid solutions, but in freezing benzene it 
exhibits the molecular weight, 199—211, the theoretical value 
being 250. 

By excess of water, the dibromide is rapidly decolorised with develop- 
ment of a considerable quantity of heat and the formation of a white 
emulsion. Concentrated ammonia solution decomposes the thionium 
dibromide much less energetically than the corresponding oxonium 
compound, heat being developed and an oily layer of the sulphide 
formed at the surface of the liquid. Sodium hydrogen sulphite 
solution effects the decomposition rather more rapidly, and concentrated 
potassium hydroxide solution much more rapidly, than does water. 
Moist silver oxide converts these dibromides into the corresponding 
oxides, for example, SMe,:O, which are appreciably more stable than 
the analogous oxonium compounds. 

The heat of formation of the diethyl dibromide from the alkyl 
sulphide and bromine is 14°15 Cal. per gram-mol., that of the diamyl 
dibromide being 12°91 Cal. Measurement of the amounts of heat 
evolved when the reaction proceeds in carbon tetrachloride solutions of 
various concentrations shows that the solvent is virtually without 
influence in this respect. 

As the heats of formation of the oxonium compounds corresponding 
with the above thionium compounds are 9°13 Cal. for OEt,: Br, and 8°72 
Cal. for O(C,H,,).:Br,, it is to be expected that alkyl sulphides would 
displace the ethers from oxonium compounds. Calorimetric investiga- 
tions show that when the oxonium compound is prepared in absence of 
solvent, such displacement does occur, but does not proceed to com- 
pletion, at any rate within the limits of time available for calorimetric 
measurements ; it appears probable that the bromine finally becomes 
distributed between the sulphide and the ether. When, however, a 
carbon tetrachloride solution of ethyl sulphide (1 mol.) is added to a 
solution of ether (1 mol.) and bromine (1 mol.) in the same solvent, 
13°76 Cal. are developed ; as this amount is somewhat less than the 
theoretical quantity, 14°15 Cal., for complete displacement of the ether 
from the oxonium compound by ethyl sulphide, it may be that here, 
too, the bromine is distributed between the sulphide and the oe 

T. H, P,’ 
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Catalytic Acceleration of the HEsterification of Organic 
Acid by means of Glucinum Compounds. OrTro Hauser and 
A. Kuotz (Chem. Zeit., 1913, 37, 146).—Experiments on the 
solubility of glucinum acetate in various organic solvents have led the 
authors to the discovery that the rate of esterification of organic acids 
and alcohols can be considerably increased by the addition of glucinum 
acetate or hydroxide to the boiling mixture. The catalytic action of 
glucinum compounds is still more pronounced when the mixed vapours 
of the acid and alcohol are passed over the oxide heated at 310°. The 
authors claim that better yields are obtained by this process than by 
that of Sabatier (actually 70% and over), that there is no loss of 
catalyst, since the glucinum oxide after use can be regenerated by 
simple ignition, and that tertiary alcohols and acids of high molecular 
weight can be esterified in this manner. The following new esters 
have been prepared: tert.-butyl n-octoate, b. p. 241°;  tert.-amyl 
n-heptoate, b. p. 137°, and tert.-amyl n-octoate, b. p. 229°. oe? 


Mechanism of the Action of Bromine on Chlorides of Fatty 
Acids. ArtTHuR MicnarL and Erwin Scuarr (Ber., 1913, 46, 
135—138).—When butyryl chloride, saturated with hydrogen bromide 
at 0°, is heated in sealed tubes at 100°, double decomposition takes 
place with the formation of butyryl bromide and hydrogen chloride. 
It is probable therefore that the formation of hydrogen chloride by 
the action of bromine on acy] chlorides is not due to the decomposition 
of a bromine additive product, formed from the enolic modification of 
the chloride, but is brought about by the direct action of the chloride 
with hydrogen bromide produced during the reaction. This is not in 
agreement with Lapworth’s (T., 1904, 85, 30) interpretation of the 
change. 

Proof is further given that by the action of bromine on butyryl 
chloride in sunlight some quantity of the f-derivative as well as the 
a-derivative is formed. Hydrogen chloride and bromide in equal 
proportions are liberated on opening the tube. When the contents were 
converted into the ethyl ester, and hydrolysed with barium hydr- 
oxide, considerable quantities of crotonic acid derived from the 
B-ester were obtained. E. F. A. 


Aliphatic Nitro-compounds. XIII. Preparation of a-Nitro-a- 
methylbutyric Acid. Witueim Srerxorr (Ber., 1913, 46, 98—100). 
—An unfinished attempt to prepare a tertiary vitrocarboxylic acid 
containing an asymmetric carbon atom. 

[With Harry Grinupp and Leo Hue. |—A mixture of butanoneoxime 
with anhydrous hydrogen cyanide is kept in a closed flask for four to 
eight days at the ordinary temperature, and the excess of acid then 
removed in a vacuum; crystals of a-hydroxylamino-a-methylbutyro- 
nitrile, OH*NH:CMeEt-CN, m. p. 61°5°, are obtained. When this 
substance is oxidised by the cautious addition of an acidified solution 
of potassium permanganate, a blue oi! (probably a-nitroso-a-methyl- 
butyronitrile) is first formed, but disappears later with the production 
of a-nitro-a-methylbutyronitrile, NO,;CMeEt-CN, an almost colourless 
oil; b. p. 87—88°/17 mm. Attempts to hydrolyse this to the corre- 
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sponding acid, or to convert it into an imino-ester hydrochloride were 
unsuccessful, D. F. T. 


Action of Alkali Sulphites on the SHthylenic Acids. 
J. Boveautt aud Movcnet-xa-Fosse (Compt. rend., 1913, 156, 
396—398).—It being known that, on adding benzoylacrylic acid to 
a solution of normal or sodium hydrogen sulphite, combination 
instantly takes place, giving the sodium salt of a saturated sulphonic 
acid (compare Bougault, Ann. Chim. Phys., 1908, [viii], 15, 299), the 
authors have compared the activity of different types of ethylenic 
acids in this reaction. A large number of ethylenic acids combine in 
this way with sodium hydrogen sulphite, giving acids of the type 
CH,R:CH(SO,Na)R’, which are very soluble in water, and, on heating 
with aqueous sodium hydroxide to 160°, regenerate the original un- 
saturated acid. The more energetic is the acid and the more electro- 
negative groups it contains, the more rapid is the fixation of the 
sodium hydrogen sulphite. Acids such as cyclogeranic, undecenoic, and 
oleic acids, and in general those with long, straight chains, do not 
combine with the sodium hydrogen sulphite even after prolonged 
heating. The reaction can be employed to estimate the amount of 
unsaturated acid in a mixture of saturated and unsaturated acids, and 
also permits of the separation of the saturated acid in a pure state. 
W. G. 


The Salts of Rare Earths with Hydroxycarboxylic Acids. 
I. The Glycollates of the Rare Harths. Gustav JantscH and 
A. Grinkraut (Zeitsch. anorg. Chem., 1913, 79, 305—321).—The 
internally complex salts of rare earths with hydroxycarboxylic acids 
might be expected to differ more widely in solubility than the normal 
salts, and therefore to be suitable for the purvose of separation. It 
is found that the glycollates of the cerium group are anhydrous, and 
erystallise in crusts, whilst those of the yttrium group crystallise in 
needles with 2H,O. The yttrium salt is the least soluble, then follow 
the lanthanum, cerium, and praseodymium salts, which are almost 
equal, and then, in order, the neodymium, samarium, and gadolinium 
salts. The solutions exhibit the normal reactions, but conductivity 
determinations show that complexes are present. 

Lanthanum hydroxide dissolves in a warm solution of glycollic 
acid, the solution at first remaining clear, but at a definite temperature, 
depending only on the concentration, the complex salt separates as a 
precipitate, La(C,H,0,),. The praseodymium, neodymium, and 
samarium salts behave in the same manner. 

Gadolinium glycollate, Gd(C,H,O,),,2H,O, erystallises without first 
forming an unstable solution, whilst the yttrium salt behaves like 
those mentioned above. 

The fractionation of the earths from xenotime, previously freed 
from cerium, has been carried out by adding a solution of sodium 
glycollate to the hot solution of the mixed nitrates. After each 
addition, in order to overcome the unstable condition, the mixture is 
stirred vigorously for two hours at 80—90°. It is then filtered, and 
the filtrate is treated in similar manner. Successive fractions show a 
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progressive increase in the atomic weight, whilst the spectra show 
a concentration of neodymium and praseodymium in the last fractions. 


ABSTRACTS OF CHEMICAL PAPERS. 


C. H. D. 


Succinic Semialdehyde [8-Aldehydopropionic Acid]. Epmonp 
E. Braise and E, CarriErE (Compt. rend., 1913, 156, 239—241).— 
A reply to Harries (A., 1912, i, 827), in which the authors uphold the 
views already expressed by Carriére (A., 1912, i, 410) that B-aldehydo- 
propionic acid changes spontaneously into a polymeride which is ter- 
molecular, and that the bimolecular compound, m. p. 147°, of Harries 
(loc. cit.) is the compound obtained by the elimination of 1H,O from 
two molecules of the aldehyde. : W.@. 


General Method for the Preparation of the Ammonium 
Salts of Organic Acids. Epwarp H. Keiser and L. McMaster 
(Amer. Chem. J., 1913, 49, 84—86).—On account of the hydrolytic 
action of water on the ammonium salts of organic acids, comparatively 
few of them have hitherto been prepared, and in the case of most 
dibasic acids only the ammonium hydrogen salts have been obtained. 
It has now been found that normal salts can be readily prepared by pass- 
ing dry ammonia into a solution of the organic acid in ether or alcohol, 
or a mixture of the two. The salts are insoluble, and separate in the 
form of white precipitates. Ammonium maleate, fumarate, mesaconate, 
citraconate, malonate, and phihalate are described. E. G. 


Sebacates and Cacodylates of the Rare Earths. U. F. 
WHITTEMORE and CHaries James (J. Amer. Chem. Soc., 1913, 35, 
127—132; Chem. News, 1913, 10'7, 75—77).—In an earlier paper 
(A., 1912, ii, 690) it was shown that yttrium can be separated 
quantitatively from the alkali metals by precipitation with 
ammonium sebacate. It has now been found that lanthanum 
and cerium can also be separated from the alkali metals in 
this way. The following salts are described: lanthanum sebacate, 
[C,H,,(CO,).],La,,.2H,O ; praseodymium sebacate, 
C,H,,(CO,),|,Pr.,2H,0 ; 
neodymium sebacate, |C sH,q(CO,).},Ndy,3H, O; samarium sebacate, 
[C,H,,(CO, ),],8a4H, O; i ot ium sebacate, 
gH(CO,),],¥r2,4H,0. 

On fractionally uthtiatieg a solution containing chiefly the 
chlorides cf yttrium, dysprosium, and holmium with sodium cacodylate, 
it was found that yttrium tended to accumulate in the early fractions, 
and holmium and dysprosium in the later fractions. On _ boiling 
a mixture of hydroxides, consisting mainly of those of neodymium, 
samarium, and gadolinium, with cacodylic acid and fractionally crystal- 
lising the cacodylates from hot water, neodymium collected in the 
more soluble fractions, whilst nearly all the terbium and dysprosium 
remained in the least soluble portions. The following salts have been 
prepared: praseodymium cacodylate, (AsMe,0,),Pr.,16H,O ; yttrium 
cacodylate, (AsMe,O,),Yr,.,18H,O ; thulium cacodylate, 

(AsMe,0,) gl m,,16H, O, 


@ @ «ath Wm, 
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Neodymium and samarium cacodylates have been described previously 
(A., 1912, i, 233). 

The rare earth cacodylates readily form double salts with other 
salts, such as the chlorides, nitrates, and sulphates. The following 
are described : lanthanum chloride cacodylate, 

2La(AsMe,0,),,LaCl,,18H,O ; 
cerium chloride cacodylate, 2UCe(AsMe,0, ),,CeCl,, 18H, O; cerium 
sulphate cacodylate ; and neodymium chloride cacodylate, 
2Nd(AsMe,0,),,NdCl,,18H,0. E. G. 


The Action of p-Bromophenylhydrazine on Glycurono- 
lactone. Gurpo GotpscHmiepT and Ernst Zerner (Ber., 1913, 46, 
113—115).—In reply to Jolles (this vol., i, 9), the authors maintain 
their previous statement (this vol., i, 9), that even with purified 
p-bromophenylhydrazine the test for glycuronic acid is so uncertain 
as to be of little practical value. D. ¥. 5. 


Behaviour of Chloraloxime Towards Water and Alkalis. 
F. Canto Patazzo and V. Earp1 (Gazzetta, 1913, 43, i, 57—69. 
Compare Palazzo, A., 1912, i, 946; Palazzo and Fazio, 191i, i, 
421).—When Meyer’s chloraloxime is kept for some days with ten 
times its weight of water, an acid solution is obtained, from which can 
be isolated a product having the composition of oximinoacetic acid ; 
it has, however, an indefinite m, p., and is to be regarded as a mixture 
of two stereoisomerides. It differs from the oximinoacetic acid, 
m, p. 138°, already known, in yielding a red coloration with ferric 
chloride, When Meyer’s chloraloxime is distilled, several liquid 
fractions, b. p, 65—85°/20—25 mm., are obtained, and also a’ portion, 
b. p. 85°/20 mm., which solidifies and bas m. p. 56°. Even if carefully 
freed from the liquid form, the solid substance yields, when treated 
with water, a product similar to that given by the original mixture. 

By the action of hydroxylamine hydrochloride on bromal hydrate, 
bromaloxime is obtained in acicular crystals, m. p. 115°; it has the 
composition and molecular weight required by the formula 

CBr,‘CH:NOH. 
Oximinoacetic acid forms two copper salts, namely, a blue salt, 


[OH-N:CH-CO, ],Cu,2H,0, 
and a dark green salt of the probable composition fo, Ou. 
R, V.S. 


Inosite-phosphoric Acid. Anton Ricnarp Rose (Biochem, 
Bull., 1912, 2, 21—49).—A useful review with bibliography on the 
subject. W. D. iH. 


Syntheses of Alkylgalactosides by means of Hmulsin, 
8-Propylgalactoside and B-Benzyl Galactoside. EmiLe Bour- 
QuELoT, Henri Hiizissey, and Marc Bripet (Compt. rend., 1913, 
156, 330—332).—The two galactosides have been prepared from 
galactose and the corresponding alcohols under the influence of 
emulsin by the method previously described (A., 1912, i, 946). 
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B-Propylgalactoside, m. p. 105—106° (corr.), [a], — 8°86°, crystallises 
in long, white needles, having a slightly bitter taste. It is not hygro- 
scopic, but is very soluble in alcohol and water, and gives a slight 
reduction with Fehling’s solution. 

B-Benzylgalactoside, m. p. 100—101°, [a], —25°05°, erystallises in 
long, white needles, having a disagreeable bitter taste. It is not 
hygroscopic, and gives but traces of reduction with Fehling’s solution. 
Both of these galactosides are readily hydrolysed by emulsin in aqueous 
solution, W. G. 


Photochemical Synthesis of Carbohydrates. Warner Lés 
(Biochem. Zeitsch., 1913, 48, 257—258).—A reply to Stoklasa, Sebor, 
and Zdobnicky (this vol., i, 18). S. B.S. 


Cellulose. C. Pirst (Zeitsch. angew. Chem., 1913, 26, 24—30).— 
The viscosity of a solution of a cellulose nitrate decreases with time 
and, generally, a deposit settles on the bottom of the vessel containing 
the solution. Experiments have been made which show that the 
decrease in the viscosity is not due to the separation of this deposit 
from the solution. 

It has been stated previously that, a diminution in the viscosity of a 
solution of cellulose nitrate is probably due to the presence of nitrates 
of oxycelluloses. It is shown now that if a viscous solution of a 
cellulose nitrate be mixed with a Jess viscous solution of a nitrate of a 
highly bleached cotton wool the viscosity of the mixture is considerably 
less than the calculated value, although if two solutions of the same 
cellulose nitrate, but of different concentrations (and, therefore, different 
viscosities), be mixed, the mixture has a viscosity which is very close to 
the calculated value. 

Cellulose, when treated with oxidising agents, is known to yield 
oxycelluloses, the part soluble in sodium hydroxide solution being 
termed B-oxycellulose, whilst the insoluble portion is called a-oxy- 
cellulose. The results of numerous trials, based on determinations of 
the “copper value” and viscosity of a standard solution in a cupram- 
monium solution by Ost’s method (compare A., 1911, i, 838), show that 
a-oxycellulose, when carefully freed from the degradation products 
grouped under the name f-oxycellulose, is chemically identical with 
normal cellulose, and differs from it only in that the fibres are much 
shorter and finer, owing to the attack of the oxidising agent. 

It is also shown that the products of the action of acids on cellulose 
(“ hydrocellulose”), or of a hot 30% solution of sodium hydroxide 
(“alkalised cellulose” ; compare Ost and Katayama, A., 1912, i, 680), 
contain a portion insoluble in sodium hydroxide solutions which is 

unattacked cellulose. W. H. G. 


Preparation of Higher Aliphatic Chlorinated Amines. Ju.ius 
von Braun and H. Deurscu (Ber., 1913, 46, 228—231. Compare 
von Braun and Miiller, A., 1907, i, 28).—'Che bis-imidochlorides of the 
type CPhCl:N-[CH,]n°N:CPhCl, obtained by the action of phosphorus 
pentachloride on the corresponding dibenzoylated diamine, when 
distilled undergo decomposition mainly into benzonitrile and the 
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dichloride, but to a slight extent a product Cl:{CH,],°N:CPhCl, in 
which only one of the phenyl radicles has been eliminated, is obtained 
(compare von Braun and Danziger, A., 1912, i, 597). As the latter 
class of substance on hydrolysis would give rise to chloroamines, the 
method might prove valuable if the yield of the second class of product 
could be increased, 

It is now found that at very low pressures the desired decomposition 
at one end of the chain is greatly favoured. 

af-Di-iodohexane reacts with potassium cyanide, giving suberonitrile, 
CN-(CH,],°CN, b. p. 176—178°/11 mm., which by successive reduction 
(by sodium and alcohol) and benzoylation i is converted into a6-dibenzoyl- 
diamino-octane, NHBz:(CH,],*NHBz. When the last substance is 
carefully fused with a bimolecular proportion of phosphorus penta- 
chloride and the resultant mixture warmed under a pressure of 
0:1 wm., there distils into the receiver, which is cooled by liquid air, 
a mixture of benzonitrile, a6-dichloro-octane, and 6-chlorobenzo-octyl- 
amide, COPh*NH-[CH,],°Cl, colourless leaflets, m. p. 65°, the last of 
which is most conveniently purified by means of its compound with 
calcium chloride. 6-Chlorobenzo-octylamide is hydrolysed by hydrochloric 
acid at 150°, with the formation of 6-chloro-octylamine ; hydrochloride, 
hygroscopic; platinichloride, m. p. 193—194° (decomp.), sparingly 
soluble. The base on treating its hydrochloride with alkali easily 
undergoes intramolecular change to a base, C,H,,N, with an odour 
resembling pyridine ; yellow platinichloride, m. p. 197°, 

In an analogous manner by the distillation of dibenzoyldiamino- 


heptane and of dibenzoyldiaminododecane with phosphorus penta- 
chloride under a pressure of 0°1 mm., »-chlorobenzoheptylamide, 
Cl-(CH,],,NHBz, and y-chlorobenzododecylamide, Cl-|CH,|,.*NHBz, 
m. p. 65°, can be obtained in fair quantity. 

The yields were 40%, 30%, and 30% of the theoretical in the heptane, 
octane, and dodecane series respectively. _ D. #. % 


Dibromides of Tertiary Amines. Vuiavimir V. TscHELINCEV 
(J. Russ. Phys. Chem. Soc., 1912, 44, 1894—1905).—With a view 
to the comparison of dibromides obtained from tertiary amines with 
oxonium and thionium dibromides (compare this vol., i, 245), the 
author has investigated their solubilities in various solvents, their 
molecular weights, and their chemical and thermochemical relations. 

A general parallelism exists between the solubility of trimethyl- 
amine dibromide and those of oxonium and thionium dibromides. Also 
in freezing acetic acid, trimethylamine dibromide has the molecular 
weight corresponding with the simple formula NMe,Br,, and is 
hence completely analogous to oxonium and thionium compounds in 
this respect (compare Hantzsch and Graf, A., 1905, i, 575). 

Amine dibromides are somewhat more stable than the oxonium 
compounds towards moisture and are decomposed by ethyl 
alcohol, yielding hydrogen and ethyl bromides. When treated with 
excess of bromine, dibromides of amines are converted into new com- 
pounds, which possess peculiar properties distinguishing them from 
dibromides and represent a different class of perbromides, 


ee ne 
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The heat of formation of tripropylamine dibromide from its con- 
stituents is 39°72 Cal. per gram-mol., and that of tritsoamylamine 
dibromide, 38°76 Cal. ; the carbon tetrachloride employed as solvent is 
without influence on the amount of heat developed (see this vol., 
i, 245). 

Thcoscibeeniiond investigation of the interaction of diethyloxonium 
dibromide or diethylthionium dibromide and tripropylamine in carbon 
tetrachloride solution shows that the tertiary amine displaces 
the ether or ethyl sulphide completely from oxonium or thionium 
compounds. 

Ether has no action on diethyloxonium dibromide, and ethyl sulphide 
none on diethylsulphonium dibromide, but tertiary amine dibromides 
react energetically with tertiary amines, forming compounds separating 
from carbon tetrachloride in a felted mass of slender, pale yellow 


needles. The following thermochemical data were obtained : 


2N Pr, Br, + NPr, = 23°6 Cal. 
and 2N(C,H,,),Br, + N(C,;H,,),=22°9 Cal. The compounds formed in 
this way are being investigated further. 

Neither the structure suggested by Hantzsch (A., 1905, i, 576) nor 
that given by Cain (A., 1905, i, 747) for these amine dibromides 
seems to explain the reactions better than the simple formula. 

tT. H. ®. 


Preparation of Oxan and the Properties of Salts of a- and 
B-Oxan. ALExanvpER P. Lipov (J. Amer. Chem. Soc., 1913, 35, 
132—134. Compare Abstr., 1912, i, 541).—Oxan is obtained most 
readily by the action of nitric oxide or nitrous oxide on charcoal at 
150—300°. a-Oxan, O-C:N, is a stable gas and is not affected by hot 
platinised asbestos, whilst B-oxan, O-NiC, is rapidly decomposed under 
these conditions. The sodium salt of a-oxan is stable when heated, 
whilst that of B-oxan decomposes explosively. The silver salt of 
8-oxan is pale yellow and darkens rapidly on exposure to light; that 
of a-oxan is white and is less susceptible to the action of light. The 
iron and calcium salts are also described. The sodium salt of a-oxan 
gives a white precipitate with manganous chloride or aluminium 
chloride, whilst that of B-oxan does not yield a precipitate. The salts 
of a- and B-oxan gradually cease to evolve gas, and this is probably 
due to polymerisation taking place. 


Action of Sulphuric Acid on Dicyanodiamide. Hs. LipHoitm 
(Ber., 1913, 46, 156—160).—The interaction of dicyanodiamide with 
acids to form guanylcarbamide has been studied quantitatively and 
shown to be a bimolecular reaction. Guanylcarbamide is a sufficiently 
strong base to be titrated with sulphuric acid and methyl-orange. 

Concentrated sulphuric acid acts on dicyanodiamide, liberating 
carbon dioxide and ammonia and forming guanidine, Guanylearbamide 
is decomposed in a similar manner. These observations confirm the 
structure of dicyanodiamide as guanidinoformonitrile, 

NH,C(NH,)-NH-CN, E, F. A, 
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The Tautomerism of Fulminic Acid. fF. Carto Patazzo (Atti 
R. Accad. Lincei, 1912, [v], 21, ii, 713—719. Compare A., 1907, i, 
298, 489 ; 1909, i, 776).—The author’s work on this subject has led 
him to conclusions similar to those of Ley and Kissel (A., 1899, ii, 485), 
according to which fulminic acid is to be regarded as a tautomeric 
substance related to the pseudo-acids. In the aqueous solution of 
fulminic acid, there is equilibrium between various saturated and 
unsaturated desmotropic forms. In the present paper this opinion is 
developed, and a new argument in its favour is drawn from the 
behaviour of sodium fulminate with azoimide, for in this reaction the 
fulminic acid reacts sometimes as carbyloxime and sometimes in the 
desmotropic form of formonitryl oxide, HC?N:O. The products of the 
reaction are hydroxytetrazole (I), m. p. 145°, and isooxytetrazole (II), 

i) “eu am 2 ee 
N-N:N N-NH-N:O 
m. p. 156°, and the relative proportions in which these two substances 
are formed depend on the temperature at which the reaction proceeds. 
R. V.S8. 


Catalysis. XIV. Reversible Addition of Alcohols to Nitriles 
Catalysed by Ethoxides. I. Exi K. Marsa tt, jun., and SoLomon 
F. Acree [and, in part, C. N. Myers] (Amer. Chem. J., 1913, 49, 
127—158).—A study has been made of the addition of alcohols to 
nitriles in presence of ethoxides as catalysts. It has been found that 
nitriles unite with ethyl alcohol in presence of sodium, potassium or 
lithium ethoxide, and that in every case the reaction is reversible. 
The percentage of imino-ester present when equilibrium is attained is 
the same whether the reaction is started with the nitrile or the imino- 
ester. The equilibrium point varies widely with the different com- 
pounds, the percentages of imino-ester formed with certain nitriles 
being as follows: butyronitrile, 0°90; propionitrile, 1°75 ; acetonitrile, 
2°50; p-toluonitrile, 6°8; benzonitrile, 14:0; -bromobenzonitrile, 
27:2; m-bromobenzonitrile, 38:0; p-nitrobenzonitrile, 62°0 ; m-nitro- 
benzonitrile, 78-0; ditsoamylcyanoamide, 98°0. In some cases, the 
equilibrium point varies considerably with changes in the concentra- 
tion of the nitrile and the ethoxide, but in other cases shows but little 
fluctuation. Different ethoxides catalyse the reaction with different 
velocities, and the equilibrium points also often vary in such cases. 
The velocity of the reaction varies greatly with the different nitriles, 
p-nitrobenzonitrile reacting very rapidly, whilst o-toluonitrile scarcely 
unites with alcohol at all. 

Certain experiments are described which show that the velocity of 
reaction can be expressed as a function of both the ethoxide ions and 
the non-ionised ethoxide. E. G. 


Nitrile of Fumaric Acid and the Preparation of Methyl 
Maleate. Epwarp H. Keiser and L. McMasrer (Amer. Chem. J., 
1913, 49, 81—84).—Keiser and Kessler (A., 1911, i, 949) have shown 
that fumaronitrile can be prepared by heating fumaramide with 
phosphoric oxide. It has now been found that the nitrile can be 
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converted into fumaramide by treating it with an alkaline solution of 
hydrogen peroxide. 

Methyl maleate, which has only been obtained previously by the 
action of methyl iodide on silver maleate, has now been prepared by 
heating a mixture of maleic acid, methyl alcohol, and sulphuric acid 
under a reflux condenser. When the ester is left with solution of 
ammonia for several days, it gradually dissolves, and on evaporation 
a yellow viscous mass is obtained which is probably maleamide. 


E. G. 


The Action of Light on Pigments. II. The Composition 
of Turnbull’s Blue. AvLexanpER Erpner and L. GersTacKER 
(Chem. Zeit., 1913, 37, 137—139, 178—-179, 195—197).—As a 
result of their experiments, the authors come to the conclusion that 
freshly prepared Turnbull’s blue is not identical with Paris blue, 
but is a derivative of ferricyanic acid. It is not the most labile 
of the ferricyanides of the heavy metals, those of ferric iron, zinc, 
cadmium, lead, and copper being less stable. On long-continued 
washing or heating, a change takes place between the constituents of 
Turnbull’s blue, resulting in the reduction of the ferricyanogen and 
oxidation of the ferrous radicle. The final result of such treatment is 
identical with Paris blue, the velocity of change depending on the 
conditions. z. & P. 


Spirocyclane, its Synthesis and Behaviour on Catalytic 
Reduction. Nicorar D. Zewinsxi (Ber., 1913, 46, 160—172; 
J. Russ. Phys. Chem. Soc., 1912, 44, 1873—1884).—The hydrocarbon 
formed by the action of zinc dust and alcohol on the tetrabromide of 
pentaerythritol has been regarded by Gustavson (A., 1896, i, 669) as 
vinyltrimethylene. Reasons are now given for formulating the com- 


H, : 
pound as spirocyclane, ¢ So fhe, The only other possible con- 
CH, CH, 


stitution is that of methylenecyc/obutane. 

The hydrocarbon is very readily and completely reduced in contact 
with nickelised asbestos and hydrogen at about 100°. No conden- 
sation product is formed, the gaseous mixture consisting entirely of 
saturated hydrocarbons. This behaviour eliminates any other con- 
stitution than that of the spirocyclane. 

[With V. Kravec.]|—This is confirmed by effecting the synthesis 
of spirocyclane by closing the two trimethylene rings one after the 
other. 

By the action at 0° of hydrogen bromide on pentaerythritol, the 
dibromohydrin, C(CH,Br).(CH,°OH),, is obtained. This crystallises 
in well formed needles, m. p. 112°; the diacetyl derivative has 
b. p. 1859/13 mm. 

When reduced with zinc dust, the diacetate of dimethylolcyclo- 
propane is obtained, b. p. 115°/15 mm. The glycol, 

CH 
bg > CCH 0F),, 
has b. p. 126—127°/16 mm., D7? 1:0794, n”° 1:4705. When oxidised 
with permanganate, it yields cyclopropane-1 : 1-dicarboxylic acid. 
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Phosphorus Dana converts the glycol into dibromodimethyl- 
cyclopropane, i Heo. (CH,Br),, b. p. 72—74°/13 mm., D? 1°8022, 


m=1'534, In addition, a tribromide resulting from the opening of the 
cyclopropane ring is formed. 

On reduction of the dibromide, spirocyclane is obtained, b. p. 
40—41°5°, D? 0°7266, 1 = 1°4120, in agreement with earlier values. 

[With B, ScurscHerBak.|—When a mixture of spirocyclane and 
hydrogen is passed over platinum black at 70°, a mixture of ethyl- 
cyclopropane and pentane is formed. Using palladium black in the 
cold, it is possible to restrict the reduction entirely to one ring and 
obtain ethylcyclopropane alone. In order to reduce the second ring, 
nickel must be used as catalyst—a temperature of 200° is necessary 
before isopentane is obtained. The reduction of spirocyclane thus takes 
place in two stages and selective catalysts are required. Nickel in 
the cold reduces it only to ethyleyclopropane. KE. F. A. 


Preparation of the Three Cymenes (Methylisopropylbenzenes) 
and Three Menthanes (Methylisopropyleyclohexanes). Pau 
SapaTieR and Marcen Murat (Compt. rend., 1913, 156, 184—187. 
Compare Sabatier and Senderens, A., 1901, i, 459).—Starting from the 
three tolyldimethylearbinols, C,H,Me*CMe,-OH, the authors have 
prepared the three corresponding cymenes and menthanes, and examined 
their physical properties. The three carbinols were prepared either 
(1) by the action of magnesium methyl iodide on the ethyl o-, m-, and 
p-toluates, or on the three tolyl methyl ketones, or (2) by the action of 
acetone on the three magnesium tolyl bromides. The vapours of the 
three carbinols were completely dehydrated under the influence of 
thorium oxide at 350°, giving respectively o-, m-, and p-B-allyltolueue, 
C,H,Me-CMe:CH,, which by the action of slightly activated nickel 
at 200—220° yielded the corresponding cymenes. These substances 
underwent further hydrogenation when passed in the form of vapour 
over activated nickel at 170-—180°, and the corresponding menthanes 
were obtained, all of which have been previously described. In certain 
cases the values of the physical constants now obtained differ from 
those previously given by other authors, namely, 0-8-allyltoluene has 
b. p. 175°, Di’ 09181, np 1521 (compare Tiffeneau, A., 1907, i, 305). 

o-Cymene has b. p. 175° (corr.), Dj 0°8902, nj 1°501 (compare Sprink- 
meyer, 1901, i, 519). 

o-Menthane, b. p. 171° (corr.), Dj 0°8326, D> 0°8135, n> 1447 
(compare Kay and Perkin, T., 1905, 87, 1066). 

r-m-Menthane, b. p. 166—167° (corr.), Dj* 0°7968, nF 1°440. 

d-m-Menthane was obtained by the hydrogenation of natural d-sylve- 
strene at 200° by activated nickel, and has b. p. 167—168°, D§ 0°8235, 
D;* 0°8116, ne 1-446, [a]> +1°60° (compare Kuoevenagel, A., 1897, 
i, 610). 

The para-isomeride has b. p. 167—168° (corr.), Dj 0°8134, Di? 
0°8028, n> 1:440 (compare Sabatier and Senderens, Joc. cit.). W. G. 

Systems Formed by Chloro- and Nitro-toluenes with Anti- 


mony Trihaloids. Boris N. MenscuurTkin (/. Russ. Phys. Chem. Soc., 
1912, 44, 1939—1963).—o-, m-, and p-Chlorotoluenes melt at — 36-2° 
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(Haase, A., 1892, ii, 357, gave — 34°), — 47°8°, and 6°2° (Haase, Joc. cit., 
gave 7°4°) respectively. 

With antimony trichloride, o-chlorotoluene forms the compound, 
SbCl,,C,H,MeCl, crystallising in long plates or needles, m. p. 3°, and 
the eutectic points and compositions are (1) 37°5° and 

SbCl,,24:1C,H,MeCl, 

and (2) —0°5° and SbCI,,1‘95C,H,MeCl. m-Chlorotoluene gives the 
compound, SbCI,,C,H,MeCl, which is much less stable than that 
formed by the ortho-derivative and decomposes before melting; the 
eutectic points are (1) -—14°, SbCl,,2°7C;H,MeCl, and (2) — 49°, 
SbCl,,24:1C,H,MeCl. p-Chlorotoluene and antimony trichloride form 
no compound, the diagram showing only one eutectic point at —7°5°, 
corresponding with SbCI,,2°3C,H,MeCl. 

With antimony tribromide, none of the chlorotoluenes form com 
pounds. The eutectic points and the corresponding compositions are 
for the ortho-compound, — 38°5° and SbBr,,23°8C,H,MeCl; for the 
meta-compound, —50° and SbBr,,32°3C,H,MeCl, and for the para- 
compound, 2°5° and SbBr,,9°4C,H,MeCl. 

o-Nitrotoluene has m. p. — 8°5° (Knoevenagel, A., 1907, i, 202, gave 
—9°4°, and Ostromisslensky, A., 1907, i, 120, — 10°56°) for the more 
stable a-modification and — 4° for the less stable B-form ; the solutions 
in antimony trihaloid always correspond with the a-compound. The 
meta- and para-isomerides melt at 16° and 52°5° respectively. 

o-Nitrotoluene and antimony trichloride give the compound 

SbCl,,C,H,Me-NO,, 
crystallising in slender needles, m. p. 34°5°; the eutectic points are 
— 185°, corresponding with SbCI,,7-28C,H,Me-NO,, and 27°5° with 
SbC1,,0°56C,H,Me-NO,. m-Nitrotoluene and antimony chloride form 
a compound, which apparently melts at a higher temperature than the 
corresponding para-compound, but could not be obtained crystalline. 
p-Nitrotoluene and antimony chloride form a compound 
SbCl,,C,H,Me-NO,, 
which crystallises with difficulty ; the eutectic points and compositions 
are: (1) 7°5° and SbCI,,1°55C,H,Me-NO,, and (2) 3° and 
SbCl,,0°76C,H,Me-NO,. 

With antimony tribromide, o-nitrotoluene forms the compound 
SbBr,,C,H,Me-NO,, crystallising in needles, m. p. 32° (decomp.), 
isomorphous with those of the corresponding compound of antimony 
trichloride. The system exhibits one eutectic point, — 13°5°, corre- 
sponding with SbBr,,10°8C,;H,Me-NO,, and one transition point, 31°, 
corresponding with SbBr,,1‘3C;H,Me-NO,. m-Nitrotoluene and 
antimony tribromide form no compound, the system showing only one 
eutectic point, —9°, corresponding with SbBr,,2C,H,Me-NO,. The 
para-derivative also forms no compound with the tribromide, the 
diagram consisting of two curves meeting at the eutectic point, 16°, 
for which the composition is SbBr,,1‘3C,H,Me-NO,. 

These results are discussed in relation to those obtained with benzene 
and its other substituted derivatives (Joc. cit.). =. =e 


A!-Dihydronaphthalene. Fritz Straus and Leo Lemme. (Ber., 
1913, 46, 232—241).—If A?-dihydronaphthalene, which was obtained 
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by Bamberger and Lodter (A., 1888, 292 ; 1896, i, 99) by the action 
of sodium and ethyl alcohol on naphthalene, is heated with an alcoholic 
solution of sodium ethoxide, it quantitatively undergoes isomeric 
change into the hitherto unknown A!-dihydronaphthalene. 

Crude A?-dihydronaphthalene was purified by shaking in ethereal 
solution. with an aqueous solution of mercuric acetate ; the crystalline 
mercury compound, after washing with ether, was dissolved in benzene, 
when a slight insoluble residue was obtained, apparently of the 
mercury compound of A!-dihydronaphthalene, due to a trace of this 
hydrocarbon in the crude starting substance. The pure mercury 
compound, m. p. 119—120°, obtained on evaporation of the solution, 
when decomposed with a 30% solution of hydrochloric acid, gave pure 
A?*-dihydronaphthalene, leaflets, m. p. 24 5—25°, b. p. 94°5°/17 mm., 
which on heating for eight hours at 140—150° with sodium ethoxide 
in alcoholic solution was isomerised into A!-dihydronaphthalene, b. p. 
84—85°/12 mm., m. p. —8° to —7°, an unpleasant-smelling liquid 
which immediately decolorises permanganate; when shaken with 
mercuric acetate, it is slowly converted into a white mercury deriv- 
ative, which is insoluble in benzene, and does not melt below 250°; 
the dibromide, colourless crystals, m. p. 70—71°, is quite distinct from 
that (m. p. 71°5—72°) of the A?-isomeride, and when boiled with 
alcoholic potassium hydroxide gives an oily substance of characteristic 
odour, together with a little naphthalene. 

When an emulsion of Al-dihydronaphthalene in water is oxidised by 
the gradual addition of concentrated potassium permanganate solution, 
o-carboxyphenylpropionic acid is obtained, together with a quantity 
of a pungent substance of low m. p. The further reduction of 
Al-dihydronaphthalene can be accomplished by the addition of its 
alcoholic solution to finely-divided sodium, the product being 
tetrahydronaphthalene. 

The above method of formation of A!-dihydronaphthalene disposes 
of the difficulty of reconciling the reduction of naphthalene through 
A?-dihydronaphthalene to tetrahydronaphthalene with the behaviour 
of the analogous allylbenzene and propenylbenzene, only the latter of 
which is reducible by sodium and alcohol to a saturated homologue of 
benzene (Klages, A., 1903, i, 19, 329 ; 1904, i, 567) ; according to this, 
A?-dihydronaphthalene should not be directly reducible. The prepara- 
tion of tetrahydronaphthalene by Bamberger and Kitschelt (A., 1890, 
1146) is to be attributed to the reduction occurring by the stages 


CH:CH CH,-CH a CH=CH 
Condy ~> Corda > Coh<on,.du, 
CH,-CH 
Ch en fe 
Hon, CH, D. F.T. 


Triphenylmethyl. XXII. Ethers or Oxides in the Triphenyl- 
methane Series. Mosss Gomperec (J. Amer. Chem. Soc., 1913, 35, 
200—210).—It is well known that diarylearbinols can be converted 
into the corresponding ethers or oxides by heating them either alone or 
in presence of a dehydrating agent. A few oxides of the triaryl- 
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carbinols have also been reported in the literature, but the results of 
the present work show that most of the compounds thus designated 
were not in reality triarylmethy] ethers. 

A general method is now described for the preparation of triaryl- 
methyl ethers. These compounds are as stable as the peroxides, are 
not affected by exposure to the air, or by heating them to temperatures 
below their m. p.; they are not decomposed by water or dilute alkali 
hydroxide, even at 100°, but are hydrolysed when boiled with dilute 
acids, alcohol, acetic acid, or acetyl chloride. 

When triphenylmethyl chloride is treated with silver oxide, oxidation 
takes place with formation of diphenylquinomethane and other 
products, but the ether is not obtained. If triphenylmethyl chloride 
is shaken with zinc oxide and ether in sealed tubes, it is reduced 
quantitatively to triphenylmethane, and this reaction furnishes a 
simple and rapid method for preparing the hydrocarbon. The oxides of 
cadmium, lead, nickel, cobalt, and magnesium do not react with 
triphenylmethyl chloride. When, however, a triarylmethyl chloride 
dissolved in a dry solvent, such as benzene, ether, carbon disulphide, 
or chloroform, is heated on the water-bath with mercuric oxide, the 
corresponding triarylmethy] ether is readily obtained in a good yield. 

Triphenylmethyl ether, CPbh,-O°CPb,, m. p. 235—237° (decomp.), 
forms white crystals, and is soluble in about 25 parts of benzene at 
the ordinary temperature, or in 5 parts of boiling benzene; 1 gram 
dissolves in 11 ¢.c. of carbon disulphide or in 325 ¢.c. of ether. 


Phenylfluorene ether, (fen>orn ) O, m. p. 232—233°, forms colour- 
2 


less crystals, and is soluble in about 6°5 parts of benzene or 100 parts 
of ether; it is readily converted into the peroxide, m. p. 193° 
(Gomberg and Cone, A., 1906, i, 822). The compound obtained by 
Klieg] (A , 1905, i, 187) by the action of acetic and sulphuric acids on 
phenylfluorenol is not identical with the ether now described. 


Phenylaxanthenol ether, (0<orqt>cPh ) O, m. p. 250— 252°, forms 


+ 
pale yellowish-pink crystals, and is soluble to the extent of 1 gram 
in 12 c.c. of cold, or 5 c.c. of hot, benzene, or in 160 c.c. of ether. 
p-Methoxytriphenylmethyl ether, m. p. 212°, is soluble to the extent 
of 1 gram in 25 c.c. of cold benzene. 

p-Acetoxytriphenylmethyl chloride, m. p. 85—86°, obtained by the 
action of hydrogen chloride on a solution of the carbinol in benzene, 
forms white crystals ; when treated with mercuric oxide, it is con- 
verted into p-acetoxytriphenylmethyl ether, m. p. 123—124° (decomp.), 
which crystallises in white needles, and is not identical with the sub- 
stance to which this constitution was assigned by Bistrzyckiand Herbst 
(A., 1901, i, 702) ; the latter was probably the carbinol as suggested by 
Auwers and Schréter (A., 1903, i, 821). 

Another method has also been devised for preparing triarylmethyl 
ethers. When triphenylmethyl carbonate is heated under certain 
conditions, carbon dioxide is evolved and a nearly quantitative yield 
of triphenylmethy] ether is produced. The details of this method will 
be published subsequently. E, G, 
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Triphenylmethyl Ether. Moses Gompere (Ber., 1913, 46, 
225—228).—Although triphenylmethy! ether is not obtained in the 
action of silver oxide on triphenylmethyl chloride (compare Schlenk, 
this vol., i, 34), the application of mercuric oxide gives an almost 
quantitative yield of this substance (m. p. 235—237°), The reaction 
with mercuric oxide is a general one for the production of triaryl- 
methyl ethers. Triphenylmethyl carbonate (m. p. 205—210°) when 
heated with copper as a catalyst to 140°, also decomposes into 
triphenylmethy! ether and carbon dioxide. 

The opinion is expressed that the behaviour of triphenylmethyl and 
its analogues is best explained by an equilibrium between the three 
structures represented by the tervalent carbon, the hexaphenylethane, 
and Jacobson’s (A., 1905, i, 186) formule. 

D. F. T. 


Synthesis of Pyrene. Ricard Werrzenséck (J/onatsh., 1913, 
34, 193—223).—Two schemes for the synthesis of pyrene have been 
followed. The first, which should have led to the preparation of 

diphenyl-2 : 2’-diacetaldehyde, which might have 


AN condensed in a manner analogous to the formation 
(as “| OH, of B-phenylnaphthalene from phenylacetaldehyde 
\fF 8 (Auwers and Keil, A., 1904, i, 26), was unsuccess- 

le 2CH ful. The tetramethylacetal of the dialdehyde was 
LN obtained, but on hydrolysis it gave 4: 5: 6:7-dibenzo- 
> s C:CHO A''*'®eycloheptatriene-2-aldehyde (annexed formula), 
NZ the ready closing of the seven-membered ring recall- 


ing the formation of 2-imino-l-cyano-4 : 5: 6: 7-di- 
benzo-A‘**-cyclobeptadiene from diphenyl-2 : 2’-diacetonitrile (Kenner 
and Turner, T., 1911, 99, 2104). 

The other scheme was analogous to the preparation of 2 :8-di- 
hydroxychrysene from y-diphenyl-ad-dihydromuconic acid (Beschke, 
A., 1911, i, 874), and consisted in the condensation of diphenyl- 
2:2'-diacetic acid to dihydroxypyrene which could be reduced by 
means of zine dust or hydriodic acid and red phosphorus. 

Scheme A.—It was first attempted to prepare dipheny]-2 : 2’-diacrylic 
acid by the distillation of methyl o-todocinnamate, white needles, 
m. p. 40°, b. p. 300—310°, with copper, but the decomposition 
proceeded to the formation of phenanthrene. The ethyl ester could 
not be obtained pure, and gave still worse results. The acid was 
obtained, however, by Perkin’s synthesis on 2 : 2’-dialdehydodiphenyl 
(compare Mayer, A., 1911, i, 870), being accompanied by the lactone 
of dipheny]-2-carbinol-2’-carboxylic acid (Kenner and Turner, /oc. cit.), 
and was converted into the diamide, C,,H,,O,N,, white needles, by 
means of thiony! chloride and ammonia. 

A better way to arrive at diphenyl-2 : 2’-diacetaldehyde was sought 
in the application of Weerman’s method (A., 1907, i, 132) to the 
amide of o-todocinnamic acid. This was obtained by the action of 
thionyl chloride and ammonia on the acid, in light brown, quadratic 
leaflets, m. p. 204—205°, the crude chloride having m. p. 63—64°. 
When treated with sodium hypochlorite in methyl alcohol, methyl 

t 2 
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o-iodostyrylearbamate, C,H,I-CH:CH-NH:CO,Me, was obtained in 
colourless leaflets, m. p. 128—130°, which on hydrolysis gave o-iodo- 
phenylacetaldehyde, C,H,O1, in pleasant smelling, white needles, m. p. 
35—36°. When heated with copper, extensive decomposition took 
place, which was also the case with the phenylbenzylhydrazone, 
C,H, ,N,I, 

stout, colourless needles, m. p. 104—105°. However, the dimethyl- 
acetal, C,,H,,0,I, which was obtained by Fischer and Hoffa’s method 
(A., 1898, i, 659) as a colourless, mobile oil, b. p. 144°/19 mm., gave a 
good yield of diphenyl-2 : 2’-diacetaldehyde, 

C,,H,"[CH,-CH (OMe),],, 
in the form of a viscid, yellow oil, b. p. 210—211°/13 mm. On 
hydrolysis, an unsaturated aldehyde was obtained, in white, pleasant 
smelling needles, m. p. 108—109°, which gave phenanthraquinone 
on oxidation with chromic acid, and is, therefore, to be regarded as 
4:5:6: 7-dibenzo-A-'**'*-cycloheptatriene-l-aldehyde, rather than as 
phenanthryl-4-acetaldehyde. It gives a stable dibromide, C,,H,,OBr,, 
in colourless needles, m. p. 133° (decomp.). 

Scheme B.—Diphenyl-2 : 2'-diacetonitrile was hydrolysed by means 
of concentrated hydrochloric acid at 130—140° (compare Kenner and 
Turner, Joc. cit.), and the acid was dehydrated with zinc chloride or, 
better, converted into the chloride with thionyl chloride and then 
condensed with aluminium chloride. The impure, reddish hydroxy- 
product gave pyrene when distilled with zinc dust or heated with 
hydriodic acid and red phosphorus at 200°. An attempt to convert 
dibromoditoly] into the nitrile by Mann’s method for phenylacetonitrile 
(A., 1881, 1034) resulted in the formation of Kenner and Turner’s 
2-imino-1-cyano-4 :5 : 6 : 7-dibenzo-A***-cycloheptadiene. J.C. W. 


Quaternary Salts of Alkylideneamines and a General 
Method of Converting Primary into Secondary Amines. 
Herman DeckER and Paut Becker (Annalen, 1913, 395, 362—377). 
—The formation of a quaternary ammonium salt by the addition of 
an alkyl iodide to an alkylideneamine is practicable, but the product is 
often contaminated by other substances formed by (i) the dissociation of 
the salt into its generators, (ii) heterospasis (Decker and Fellenberg, 
A., 1909, i, 116), (iii) intramolecular change, ring formation, or 
polymerisation of the salt. 

Quaternary alkylideneammonium iodides are decomposed by water or 
alcohol in the sense of the equation : 

CHR”: NRR1+ H,0 = R”-CHO + NHRB’ + HI, 
whereby a very satisfactory method is secured of converting primary 
into secondary amines without any possibility of the formation of the 
tertiary amines or the quaternary salt. The yield of the secondary 
amine is usually more than 75%, being less, however, in the case 
of primary aromatic amines containing the amino-group in the 
nucleus. 

B-Phenylethylamine reacts with benzaldehyde and with vanillin on 
the water-bath to form B-phenylethylbenzylideneamine, 

CH,Ph-CH,-N:CHPh, 
m. p. 33—34°, colourless prisms, and B-phenylethylvanillylideneamine 
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m. p. 108—109°, leaflets, respectively. The former and methyl iodide 
at 100° yield an additive compound which is decomposed by boiling 95% 
alcohol into benzaldehyde and B-phenylethylmethylamine hydriodide, 
CH,Ph:CH,-NHMe,HI, m. p. 113—115°. The base, which is also 
produced by heating B-phenylethylglycine above its m. p., forms a 
hydrochloride, m. p. 156—157° (decomp.), platinichloride, m. p. 
225—226° (decomp.), and picrate, m. p. 141—-143°. 8-Phenylethyl- 
ethylamine, prepared in a similar manner, forms a hydriodide, m. p. 
166—168°. Methyl-p-toluidine, prepared in a similar manner from 
benzylidene-p-toluidine or heptylidene-p-toluidine, forms a hydriodide, 
m. p. 134—137°, pale yellow leaflets, and a picrate, m. p. 130—132° 
(decomp.), which is very sparingly soluble in benzene. Ethylaniline, 
methylaniline, and methylisobutylamine have also been prepared by 
this method. 


The Nitro-derivatives of o-Cresyl Oxide {o-Tolyl Ether] and 
o-Cresylene Oxide [Di-o-tolylene Oxide]. A.upHonsze MaiLHe 
(Compt. rend., 1913, 156, 241—243. Compare this vol., i, 173).—On 
nitrating o-tolyl ether in acetic acid solution, a viscous liquid is 
obtained which, by distillation under reduced pressure, yields 5-nitro-o- 
tolyl ether, C,H,Me-O°C,H,Me-NO,, yellow needles, m. p. 125°; this 
on reduction with iron and acetic acid gives the corresponding amine, 
m. p. 98°. If the nitration is effected in cold fuming nitric acid, by 
gradual addition of the ether to the acid, 5: 5’-dinitro-o-tolyl ether, 
O(C,H,Me-NO,),, is obtained as a white powder, m. p. 270°, which on 
prolonged nitration with fuming nitric acid, containing a little 
sulphuric acid, is converted into 3:5: 3’ : 5’-tetranitro-o-tolyl ether, 

0[C,H,Me-(NO,)], 
m. p. 115°. 

Di-o-tolylene oxide nitrates very readily in acetic acid solution on 
: a — ; C,H,Me 
warming, giving nitrodi-o-tolylene owide O< & H,Me-N 0, m. p. 
108—109°, giving by reduction the corresponding amine, m. p. 92°, 
which gives a red coloration in alcoholic solution with calcium 
chloride. 

By warming di-o-tolylene oxide with fuming nitric acid, a diniéro- 
derivative is obtained, crystallising in yellow needles, m. p. 170°. By 
warming this compound with fuming nitric acid, tetranitrodi-o-tolylene 
owide, nh saci is obtained as a white powder, m. p. 210°. 


W. G. 


The Action of Aldehydes on Phenols. Hermann WicHELHAUS 
(Ber., 1913, 46, 110—112).—A continuation of research as to the 
origin of the dyes in certain woods (compare A., 1910, i, 868). 

Formaldehyde has been detected in certain trees (Curtius and 
Franzen, A., 1912, ii, 978; Kleinstiick, A., 1912, ii, 1202), and the 
author has, therefore, examined the action on phenols of trithioform- 
aldehyde, which possesses the advantage of a lower volatility. In the 
presence of zinc chloride, condensation occurs with $-naphthol, resor- 
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cinol, a- and f-anthrols, and dihydroxynaphthalene, producing deeply 
coloured fusions which are difficult to purify. It is probable that 
one molecule, CH,S, condenses with two of the phenol. 

If the aldehyde is first combined with sodium sulphite (D.R.-P. 87335), 
the condensation follows another course, involving two molecules of 
aldehyde and two of the phenol ; the products are colloidal substances 
often yielding fluorescent solutions, and possess dyeing power. 

B-Naphtho] after conversion into the acid, OH’C,)H,°CH,°SO,H, 
gives a condensation product which in solution possesses a green 
fluorescence, dyes wool a rose colour, and gives brightly coloured lakes 
with aluminium, manganese, and zinc salts. The product from 
B-naphtholsulphonic acid dyes silk greyish red. 

2:7-Dihydroxynaphthalene when converted into 2: 7-dihydroxy- 
naphthylmethanesulphonic acid, and heated slowly with zine chloride 
solution in a vacuum, undergoes condensation below 100°, giving a 
blue substance, C..H,,0, ; this dyes silk, and also can be converted 
into nitro-derivatives which also possess dyeing properties. 

D. F. T. 


The Silver Equivalent of Quinol. M. A. Gorpon (J. Physical 
Chem., 1913, 17, 47—-82).—The number of molecules of silver salt 
reduced per molecule of quinol varies with the conditions up to at 
least 10°5. In presence of acid-no reduction occurs. In alkaline 
solution the amount of silver liberated from precipitated silver bromide 
depends on the efficiency of stirring, the time, temperature, and con- 
centration of the alkali, but not on the incident light. At 20° in 
presence of excess of sodium hydroxide, the action appears to proceed 
in two stages, namely, up to about 6 equivalents of silver in a few 
hours, and then to about 8 in eighteen days. At 100° at least 9 
equivalents are liberated in six hours. 

The silver equivalent of p-benzoquinone is about two less than that 
of quinol. The liberation of 6 equivalents of silver by quinol 
corresponds with the formation of dihydroxy-p-benzoquinone, thus: 
C,H,(OK), + 6AgBr + 6KOH = C,H,(OK),0, + 6Ag + 6K Br + 4H,0. 
p-Benzoquinone and monohydroxy-p-benzoquinone may be intermediate 
products as suggested by Luther and Leubner (Brit. J. Photo., 1912, 
59, 632—747), although the presence of neither monohydroxy- nor 
dihydroxy-benzoquinone has been demonstrated. p-Benzoquinone is 
undoubtedly an intermediate product, and by the action of the alkaline 
solution is transformed into quinol plus a peroxidised product which 
may be hydrogen peroxide (Mees and Sheppard) or hydroxybenzo- 
quinone (Luther and Leubner). The Mees and Sheppard theory 
demands an infinite liberation of silver by a small amount of quinol in 
presence of sodium sulphite, and is inadmissible. The Luther and 
Leubner theory restricts the silver equivalent of quinol to 6, and 
therefore does not express the whole truth. 

In strongly alkaline solution an excess of sodium sulphite increases 
the silver equivalent of quinol by 2 (from 6 to 8) for short runs, and 
by 1 (from 8 to 9) for long runs. The effect on the equivalent of 
benzoquinone is about half as great. When sulphite is added after 
the reduction by quinol has started, its effect is restricted. Hence 
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sulphite probably intervenes in the first and second stages of the 
oxidation of quinol equally. Some of the sulphite is oxidised, pre- 
sumably to dithionate, although sodium sulphite alone is without action 
on silver bromide. 

Ammoniacal silver nitrate, silver sulphite dissolved in sodium 
sulphite, and silver oxide in presence of sodium hydroxide give quinol 
equivalents of 7, 8, and 10°5 respectively for five minute runs. 

Pyrogallol with and without sodium sulphite has a silver equivalent 
of a little over 3 when tested with silver bromide in a one hour run. 
Catechol under like conditions has an equivalent of 4°5, increasing to 
5‘5 in presence of sulphite. R. J. C. 


o-Nitrophenyl Selenocyanate’ and o-Aminophenylselenol. 
Hueco Bauer (Ber., 1913, 46, 92—98).—When a solution of potassium 
selenocyanate is added gradually to a diazotised solution of o-nitro- 
aniline in which the excess of free mineral acid has been neutralised 
by the addition of sodium acetate, nitrogen is liberated and a quanti- 
tative yield of o-nitrophenyl selenocyanate, yellow needles, m. p. 142°, 
is obtained. This action appears to be a general one, and was also 
successful with p-nitroaniline (p-nitropheny/ selenocyanate, pale yellow 
leaflets, m. p. 135°), sulphanilic acid, p-aminobenzoic acid, and arsanilic 
acid. On moistening with alcohol and then adding sodium hydroxide 
solution, o- and p-nitrophenyl selenocyanates undergo hydrolysis, form- 
ing coloured solutions (violet and red respectively) of the sodium salts 
of o- and p-nitrophenylselenols; the free phenyiselenols could not be 
isolated, but the addition of a solution of lead acetate precipitated the 
lead salts, both of an orange colour. 

The coloured alkaline solution of o-nitrophenylselenol soon loses its 
colour, undergoing oxidation even in a hydrogen atmosphere to 
di-o-nitrophenyl diselenide, yellow needles, m. p. 209°, which precipitates. 
The alkaline solution of o-nitrophenylseleno! can also be obtained by 
the interaction of o-chloronitrobenzene and sodium hydroselenide in 
dilute solution in cold alcohol, and the diselenide can then be again 
obtained, the oxidation being aided if necessary by the addition of 
hydrogen peroxide. The former method is, however, the more 
satisfactory. 

If the alkaline solution of o-nitrophenylselenol is treated near its 
b. p. with sodium hyposulphite a clear yellow or colourless solution of 
the sodium salt of o-aminophenylselenol is obtained, which on careful 
oxidation with hydrogen peroxide gives a precipitate of di-o-amino- 
phenyl diselenide, orange needles, m. p. 81°. When a solution of this 
in hot alcohol is treated with hydrochloric acid and the resultant 
suspension of the hydrochloride reduced by zinc dust, the addition of 
sodium acetate precipitates the stable zinc salt of o-aminopheny!l- 
selenol ; the action of lead acetate on a suspension of this gives the 
orange lead salt. The reduction of the diselenide can also be effected 
by alkali and dextrose (compare Clasz, A., 1912, i, 851). 

The action of benzoyl chloride on the zinc salt of o-aminophenyl- 
selenol in the presence of ethy! acetate produces 1-phenywbenzoselenazole, 


C,H,<g,>OPh, colourless needles, m. p. 116—-117° which could not 
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be obtained by the action of selenium on benzanilide (compare 
Hofmann, A., 1880, 386 ; 1887, 839). With picryl chloride the zinc 
salt undergoes en with the formation of 3 :5--dinitropheno- 


selenazine, C,H em Andre gH.(NO,), (compare Kehrmann, A., 1900, 
i, 61). D. F. T. 


Some Compounds of Cholesterol giving Liquid Crystals. 
Paut GauBert (Compt. rend., 1913, 156, 149—151. Compare A., 
1907, ii, 932; 1908, i, 882; 1909, i, 920).—On heating cholesterol 
with the different tartaric acids for one minute a homogeneous 
isotropic liquid substance is obtained, which on cooling yields 
elongated rhombic crystals, possessing very great plasticity. The 
direction of the greatest refraction coincides with the long diagonal. 
At temperatures near to the point of fusion, the crystalline particles 
of the crystals arrange themselves so that the optical axis is perpen- 
dicular to the glass slide, and there are produced extensive, irregular 
films exhibiting all the characteristics of a uniaxial, optically positive 
substance. The hardness of the crystals rapidly increases up to that 
of gypsum as they become solid. Similar results are obtained by 
using malic and lactic acids instead of the tartaric acids. Maleic and 
malonic acids, but not fumaric acid, yield optically positive liquid 
crystals almost instantly on warming with cholesterol, but they are only 
stable within narrow temperature limits. The same applies to the 
compound obtained with succinimide and cholesterol. In order to 
obtain liquid crystals with cholesterol and succinic, cinnamic, or 
anisic acids, it is necessary to keep the mixture molten at 160° for 
one hour, when characteristic optically negative crystals are produced. 


W. G. 


Action of Magnesium on a Mixture of Allyl Bromide and 
Benzoin. V. Jakusovitscn (J. Russ. Phys. Chem. Soc., 1912, 44, 
1858—1861).—Diphenylallylethylene glycol |d«-diphenyl-A*-pentene-de- 
diol}, C,xH,*CPh(OH)-CHPh-OH, prepared by decomposing with water 
the product of the action of magnesium on allyl bromide and benzoin, 
forms small, colourless crystals, m. p. 89°, has the normal molecular 
weight in boiling benzene, and decolorises bromine. When boiled 
with 20% sulphuric acid, it is converted into the corresponding double 
the HPh-—O-—-CHPh 
ee" CPh(OsH,)*O*CPh-C,H,’ 
needles, m. p. 125—126°. S. B® 


which crystallises in small, colourless 


Influence of Constitution on the Rotatory Power of Optically 
Active Substances. V. Esters of d-Carvoxime. Hans Kupgand 
Gora WOLFSLEBEN (Annalen, 1913, 395, 136—148).—The following 
substances have been prepared generally by the interaction of d-carv- 
oxime, pyridine (2 mols.), and the acy] chloride in benzene. Only the 
acetyl compound can be purified by distillation under’ diminished 
pressure ; the others must be crystallised from absolute or dilute alcohol. 
Acetylearvoxime has m. p. 63—64°, b. p. 158—161°/17 mm., and 
and [a]p +43°02°. Crotonylcarvoxime, C,)H,,;NO-CO-CH:CHMe, oil, 
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[aly +33°46°; diphenylacetylearvoxime, m. p. 65—66°, [a] +17°63° ; 
cinnamoylcarvoxime, m. p. 79°, [a]p +15°44°; B-phenylpropionylearv- 
owime, oil, [a}p +26°23°; a-phenyleinnamoylecarvoxime, 
C, >H,,:N-O-CO-CPh:CHPh, 

m. p. 139—140°, [a]? +37:06°; aB-diphenylpropionylcurvoxime, m. p. 
119—120°, [a]? +12°52°; B-phenylcinnamoylcurvoxime, mw. p. 74—75°, 
[a]? +26°37° ; di-B-phenylpropionylearvoxime, m. p. 89—90°, [a]? 
+ 20°09° ; a-methylcinnamoylcarvoxime, m. p. 68—69°, [a]> + 16°33° ; 
B-phenyl-a-methylpropionylcarvoxime, oil, [a)j) +23°85°; B-methylein- 
namoylcarvoxime,-m. p. 78°, [a]p +22°45° ; B-phenyl-B-methylpropionyl- 
carvoxime, oil, [a[ + 22°76°. 

Excluding the a- and the B-phenylcinnamoyl- and diphenylpropionyl- 
carvoximes, the rotation of the saturated or the alkyl derivatives is 
distinctly greater than that of the corresponding unsaturated or phenyl 
derivatives. A parallelism cannot be traced between the carvoxime 
esters and the menthy] esters of the acids. 

The entrance of a phenyl group into acetic acid or phenylacetic acid 
or the replacement of methyl by phenyl in acetic acid or crotonic acid 
diminishes the rotatory power of the carvoxime ; the entrance of phenyl 
into the a- or the £-position in cinnamic acid increases the rotatory 
power. Just the converse behaviour is observed with the menthyl esters 
of the acids. The author is of opinion that the work so far recorded 
proves the necessity of dealing with substances containing one, or at 
most two, asymmetric carbon atoms in connexion with the problem 
of the relation between constitution and rotatory power. C. 8. 


The Determination of the Configuration of the Stereo- 
isomeric Cinnamic Acids. Cari Ligpermann (Ber., 1913, 46, 
214—216).—A reply to Stoermer and Heymann (A., 1912, i, 974), 
indicating that theirs is not the first experimental proof of the steric 
configuration of al/ocinnamic acid. ae 


Fixation of the Alkali Hydrogen Sulphites by the Salts 
and Esters of the Acetylenic Acids. Ep. LasaussE (Compt. rend., 
1913, 156, 147—149).—Under given conditions the salts or esters of 
the acetylenic acids of the type R-C?C-CO,H will unite with one or 
two molecules of an alkali hydrogen sulphite, giving an alkali salt of a 
monosulphonic acid, containing an ethylenic linking, or of a saturated 
disulphonic acid. 

On heating phenylpropiolic acid (1 mol.) with normal sodium 
sulphite (1‘5 mol.) in aqueous solution, in a sealed tube for eight 
hours at 100°, crystals of disodiwm-B-sulphocinnamate, 

SO,Na°CPh:CH:CO,Na, 

are obtained, which rapidly decolorise potassium permanganate in the 
cold. When heated in sealed tubes at 130° with concentrated hydro- 
chloric acid it is decomposed, giving carbon dioxide, sulphur dioxide, 
and acetophenone. On fusion with sodium hydroxide at 200— 220°, it 
yields sodium benzoate, sodium acetate, and sodium sulphite. The 
corresponding potassium salt has been prepared, starting with potassium 
sulphite. Methyl phenylpropiolate and sodium hydrogen sulphite 
under similar conditions yield sodium methyl sulphocinnamate, 


SO,Na*CPh:CH-CO,Me. 
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If the heating is carried on for forty hours under reflux instead of in 
sealed tubes, three compounds are obtained, namely, methyl disodium 
disulphophenylpropionate, C,H,Ph(SO,Na),-CO,Me, disodium sulpho- 
cinnamate, and sodium phenyldisulphopropionate, 
C,H,Ph(SO,Na),*CO,Na. 
These three substances can be separated by their varying solubility 
in alcohol. The bariwm salt corresponding with the last compound has 
been prepared. 

By similar methods the author has prepared methyl disodium 
disulpho-octoate, C,H,,-C,H,(SO,Na),*CO,Me, which is saponified by 
cold aqueous sodium hydroxide, giving ‘the corresponding trisodium 
salt, which when heated with hydrochloric acid in sealed tubes at 
120° yields the acid, C,H,,°C,H,(SO,Na),*CO,H. 

He also prepared methyl disodium disulphononoate, 

C,H,,°C,H,(SO,Na),*CO,Me, 
the trisodium derivative, and the acid, C,H,,°C,H,(SO,Na),-CO,H. 
W. G. 


Synthesis of B-m-Tolyl-a-methylhydracrylic Acid. A. GuBAREV 
(J. Russ. Phys. Chem. Soc., 1912, 44, 1865—1867).—Zthy! B-m-tolyl- 
a-methylhydracrylate, C,H,Me-CH(OH)-CHMe:CO,Et, obtained by 
decomposing with water the product of the action of zinc on a mixture 
of ethyl a-bromopropionate and o-tolualdehyde, is a colourless, viscous 
liquid, with a pleasant odour, b. p. 171—172°/15—16 mm. The acid 
forms crystals, m. p. about 90°, but was not obtained pure. The 
potassium (+H,0O), silver, zinc, copper, and lead salts were prepared, 
and the first two analysed. x. & FF 


Influence of Constitution on the Rotatory Power of Optically 
Active Substances. IV. Hans Rupe (Annalen, 1912, 395, 
87—135).—[ With Epvarp Lenzinczr. |—The following menthy] esters 
have been prepared by heating menthol and the substituted ethyl 
acetoacetate ; acetoacetate, m. p. 36°, b. p. 154°/10 mm. ; methylaceto- 
acetate, CH,-CO°-CHMe°(0,°C,,H,,, b. p. 148—149°/8 mm., [a]? 
— 63°59° in benzene, 2, 1°45436, n) 1°45733, mz 1°46317, n, 1-46797, 
D? 0:9697, violet coloration with alcoholic ferric chloride; ethyl- 
acetoacetate, b. p. 155°/8 mm., [a] -—60°26° in benzene, violet colora- 
tion with ferric chloride. The following menthyl esters are prepared 
by heating menthyl sodioacetoacetate and the requisite alkyl haloid in 
ethyl alcohol: propylacetoacetate, b. p. 162°/8 mm., [a]? —57°27° in 
benzene, reddish-violet coloration with alcoholic ferric chloride ; sec.- 
octylacetoacetate, b. p. 139°/0°1 mm., [a] — 47°82° in benzene, brownish- 
red coloration with ferric chloride. Menthyl phenylacetoacetate, 
prepared from menthol and ethyl phenylacetoacetate at 140°, has m. p. 
69°, b. p. 131—133°/0°1 mm., and develops a violet coloration with 
alcoholic ferric chloride. A freshly prepared solution of the ester in 
benzene is dextrorotatory, [a]> +19°07°, but rapidly becomes levo- 
rotatory, and has [a]? —67°55° constant after ten days. In another 
experiment, [a]> was initially + 28°70°, and finally constant at — 67:16° 
after sixty-seven days. In alcohol, [a]> is initially —28°27°, and 
becomes constant at ~—67:15° after forty-seven hours. 
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Menthyl benzylacetoacetate, prepared from menthol and ethyl benzyl- 
acetoacetate at 155°, has m. p. 68°, and [a]i? — 106-97°, and produces 
with alcoholic ferric chloride a yellow coloration changing to greyish- 
yellow. By treatment with benzyl bromide and alcoholic sodium 
ethoxide at 0°, it yields menthyl dibenzylacetoacetate, m. p. 70°, [a]? 
— 25°28°. 

Menthyl sodioacetoacetate and the requisite haloid in alcohol yield 
the following menthyl esters : B-phenylethylacetoacetate, 

CH,Ph:CH,°CHAc:CO,:C,,H, 9, 
b. p. 143°/0°1 mm., [a]p’ —51°64° in benzene and — 53°79° in alcohol, 
violet coloration with ferric chloride ; y-phenylpropylacetoacetate, b. p. 
157°/0°1 mm., [a] —- 45°44° in benzene and — 48°99° in alcohol ; allyl- 
acetoacetate, b. p. 169—171°/13 mm., [a]? -58:27° in benzene ; 
cinnamylacetoacetate, CHPh:CH-CH,°CHAc:CO,°C,,H,,, [a]? —41°31° 
in benzene. 

Menthyl benzoylacetate, CH,Bz*CO,°C,,H,,., prepared from ethyl 
benzoylacetate and menthol at 120°, has m. p. 41°, [a]? mn benzene 
initially —55-36° and finally —63-97° after fifty hours, [a]? in alcohol 
initially — 56°41° and finally — 56°89° after six hours, is slightly soluble 
in alkalis, develops a deep red coloration with alcoholic ferric chloride, 
and forms a semicarbazone, m. p. 163°, which produces a dark green 
coloration with ferric chloride. 

The following menthyl esters are obtained by treating menthyl 
sodiobenzoylacetate with the requisite alkyl haloid in alcohol ; 
a-benzoylpropionate, CHMeBz-CO,°C,,H,,, m. p. 68°, [a]? —57°73° in 
alcohol ; a-benzoylbutyrate, b. p. 208°/10 mm., [a]> - 55°86° in alcohol 
and -—54;27° in benzene; a-benzoylvalerate, decomp. 180°/0 mm., 
[a] —52°35° in alcohol, violet-red coloration with alcoholic ferric 
chloride. 

Ethyl benzoylphenylacetate and menthol at 160—165° yield menthyl 
benzoylphenylacetate, m. p. 116°, [a]? + 20°14° in benzene and — 12°12° 
initially and —62°60° after eighty-nine hours in alcohol. 

The following menthyl esters are obtained from menthyl sodio- 
benzoylacetate and the requisite haloid in alcohol: a-benzoyl-B-phenyl- 
propionate, m. p. 117°, [a]p —60°83° in benzene ; a-benzoyl-y-phenyl- 
butyrate, m. p. 77°, [a]? — 56°70° in benzene ; a-benzoyl-8-phenylvalerate, 
[a]p —43°97° ; a-benzoyl-Ay-pentenoate, wm. p. 53°, [a —51°40° in benzene, 
violet-red coloration with ferric chloride in alcohol; a-benzoyl-8- 
phenyl-Ay-pentenoate, m. p. 82—83°, [a]? — 48°10°. 

By esterifying a-benzoyl-8-phenyl-Ay-pentenoic acid with menthol 
and repeatedly extracting the product with gasolin, it can be resolved in 
the sparingly soluble l-menthyl 1-a-benzoyl-5-phenyl-Ay-pentenoate, m. p. 
102—103°, [a]? — 86°66° in benzene, colourless needles, and the more 
soluble l-menthyl d-a-benzoyl-8-phenyl-Ay-pentenoate, m. p. 77°, [a]? 
—25°95° in benzene ; the esters do not develop a eoloration with 
alcoholic ferric chloride. 

Menthy! benzoylacetate and benzaldehyde and a little piperidine, 
cooled in # freezing mixture, yield menthyl a-benzoylcinnamate, 
CHPh:CBz-C0,°C,,H,,, m. p. 65°, [a]? -77°43° in benzene white 
leaflets. 

[With Paut HAvusster.]|—a-Benzylcinnamoy! chloride and menthol 
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in benzene containing pyridine yield menthyl a-benzylcinnamate, 
CHPh:C(CH,Ph):-CO,°C,,H,,, 

m. p. 64—65°, [a]> — 144-86° in benzene, and a-benzyleinnamic anhy- 

dride, O[CO-C(CH,Ph):CHPh],, m. p. 108—109°. The latter, which 

is stable to boiling aqueous sodium carbonate and is only slowly 

esterified by boiling alcohol and sulphuric acid, is also obtained 

directly from the acid chloride and pyridine. 

Menthyl B-phenyl-a-benzylpropionate, m. p. 42—43°, [a]p —24°41° in 
benzene, is prepared from the acid chloride, menthol, and pyridine in 
benzene. 

[With Gzorgc Wo.rsLeBen.|—The reaction between potassium 
y-phenylbutyrate and an excess of benzaldehyde and of acetic 
anhydride at 106° for forty-eight hours, and subsequently on the 
water-bath for 290 hours, leads to the formation of +y-phenyl- 
a-benzylidenebutyric acid, CH,Ph°CH,°C(:CHPh)-CO,H, m. p. 
124—125°. Its menthyl ester, prepared from the acid chloride, 
menthol, and pyridine in benzene, is a yellow oil, [a]} — 23-00°. 

Ethyl sodiomalonate and £-phenylethyl bromide in boiling alcohol 
yield ethyl B-phenylethylmalonate, CH,Ph*CH,*CH(CO,Et),, b. p. 179°/ 
10 mm., which reacts with alcoholic sodium ethoxide and benzyl 
bromide to form ethyl benzyl-B-phenylethylmalonate, 

CH,Ph-CH,°C(CH,Ph)(CO,Et)., 
b. p. 230°/10 mm. By hydrolysis with methyl] alcoholic potassium 
hydroxide, the latter yields benzyl-B-phenylethylmalonic acid, m. p. 
153° (decomp.), which is converted at 160° into y-phenyl-a-benzylbutyric 
acid, CH,Ph-CH,*CH(CH,Ph)-CO,H, m. p. 59—61°, b. p. 230°/8 mm. 
The acid chloride of the latter yields the menthyl ester, m. p. 102°, 
[a]> — 36°69°, by treatment with menthol and pyridine in benzene, and 
is converted by distillation under 15 mm. partly into 2-B-phenylethyl- 


hydrindone, OH,<C >CH-CH,-CH,Ph, m. p. 56—57° (semicarb- 
2 


azone, m. p. 227—228° [decomp.]). y-Phenylpropyl bromide and 
potassium cyanide yield y-phenylbutyronitrile, b. p. 132—133°/11 mm. 
The acid is converted by phosphorus trichloride in benzene into the 
chloride, b. p. 119°/9 mm., from which menthyl y-phenylbutyrate, 
b. p. 2059/10 mm., [a]} — 57-00°, is obtained by means of menthol and 
pyridine in benzene. 

The variations with time of the rotations of the preceding menthyl 
esters of B-ketonic acids in alcohol and in benzene have been measured 
in order to gain some idea of the magnitude and the velocity of the 
keto-enolic transformation. The acetoacetate and benzoylacetate 
rapidly acquire a constant rotation in a alcohol, but only after many 
hours or even days in benzene; the methylacetoacetate, benzoyl- 
propionate, and benzoy!phenylpropionate have constant rotations in 
benzene as well as in alcohol. 

An unexpected fact of great importance has been found in the 
resolution by crystallisation of the menthy! esters of B-ketonic acids 
of enantiomorphous configuration. Such esters, the phenylaceto- 
acetate, benzylacetoacetate, benzoylphenylacetate, and benzoylpheny}- 
pentenoate, all of which, it will be observed, contain a phenyl group, 
must have the ketonic structure. The case of the menthyl phenyl- 
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acetoacetate is interesting. Only /-menthyl d-phenylacetoacetate has 
been isolated, and it is dextrorotatory. As it changes to the enol in 
benzene, the activity due to the acidic portion disappears, the activity 
finally being due to the /-menthy] group only ; the time required for 
the attainment of a constant levorotation varies in different experi- 
ments (probably owing to the action of a catalyst in the glass), in one 
case being ten days and in another sixty-five days. The converse is 
observed with /-menthy! d-benzoylphenylacetate, which has a constant 
dextrorotation in benzene, but is levorotatory in alcohol, reaching a 
maximum after four days. 

Menthy! benzyl-, dibenzyl-, and benzylidene-acetoacetates, and the 
methyl-, phenyl-, benzyl-, s-phenylethyl-, cinnamyl-, and benzylidene- 
derivatives of menthy] benzoylacetate do not develop a coloration with 
alcoholic ferric chloride, In some cases the enolisation must be 
repressed by the ferric chloride, because menthy! benzoylphenylacetate, 
for example, which does not give a coloration with alcoholic ferric 
chloride, shows in alcohol a levorotation which increases with time. 

The author’s results show that valuable conclusions regarding 
structure can be drawn from the molecular rotations, provided strictly 
homologous esters are being compared ; comparisons are not justifiable 
when an alkyl group is replaced by a phenyl group. C. 8. 


a-Hydroxy-y-phenylcrotonic Acid. An Example of an 
Ether of a Ketone Hydrate. J. Boueautr (Compt. rend., 1913, 
156, 236—239. Compare A., 1912, i, 770, and Fittig, A., 1898, 
i, 196).—By the controlled action of dilute sodium hydroxide on 
a-hydroxy-y-phenylcrotonamide, and subsequent neutralisation with 
acid, an acid amide is obtained having the constitution 


CH,Ph:CH, ic ad CO,H 
CH,Ph-CH, QOHY CO: NH, 


which on heating loses “two molecules of water, giving another acid 
amide, Co,H,,0O,N. The first compound is readily decomposed by 
alkalis or alkali carbonates quantitatively into ammonia and benzyl- 
pyruvic acid, but unlike the acid anhydrides is not hydrated by boiling 
with water or dilute acetic acid. W. G. 


Esters of Aromatic Keto-acids. Grerze Ecrrer and Hans 
Meyer (Monatsh., 1913, 34, 69—93. Compare A., 1908, i, 26).— 
The pseudo- and normal esters of some benzoylated benzoic acids are 
described. In most cases the y-methyl esters, for which the sensitive 
colour reaction with concentrated sulphuric acid is characteristic, are 
produced by the action of thionyl chloride, but Goldschmiedt and 
Lipschitz had already shown (A., 1905, i, 132) that the m-ester resulted 
in the case of naphthoylbenzoic acid, whilst y-ethyl esters were hitherto 
unknown. It is now demonstrated that the y-ester is the primary 
product in all cases, but that under the influence of alcohol and mineral 
acids it may undergo further changes which result in the n-ester. To 
prevent this rearrangement, for example, in the case of the naphthoyl- 
benzoate, the mixture of the acid chloride and the alcohol is 
immediately poured into sodium carbonate solution. On the other 
hand, any y-ester may be converted into its isomeride by the action of 
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a mineral acid or thionyl chloride and an alcohol. In this way a 
y-methyl ester may be transformed into a n-ethyl ester, which might 
be supposed to be due to the effect of mass action on the already 
rearranged n-methyl ester. Since, however, prolonged heating with 
methyl alcohol is necessary to convert ethyl n-benzoylbenzoate into the 
n-methy] ester, whereas the y-ethy! ester gives the m-methyl ester in a 
short time, the conclusion is drawn that the transformation of the 
y-form into the n-form is not due to any instability of the chloride or of 
the ester, but: to the addition of alcohol to the lactone system under the 
catalytic influence of hydrogen ions and the subsequent elimination of 
alcohol from the methane carbon atom according to the scheme : 


Tt thus becomes evident why the action of ammonia on the iso- 
merides always results in the same amide, namely, that of the ketone 
acid (compare Meyer, A., 1905, i, 133). 

Some of the acids employed were derived from the chlorophthalic 
acid which Auerbach obtained by the action of hypochlorites on 
phthalic acid. Since this may be condensed with benzene and trans- 
formed into 8-chloroanthraquinone, it is to be regarded as 4-chloro- 
phthalic acid. 

Whereas methyl y-benzoylbenzoate may be prepared without pre- 
caution, by the action of thionyl chloride and methyl alcohol, the 
formation of the y-ethyl ester only succeeds when the mixture of the 
chloride with excess of cold absolute alcohol is at once poured into cold 
sodium carbonate solution. It crystallises in triangular tablets, m. p. 
51—53°, and dissolves with lemon-yellow colour in concentrated 
sulphuric acid. The n-ethyl ester (rhombic, a : 6 :¢ = 19725 : 1 : 1:267) 
may be prepared by leaving the chloride with alcohol, by the usual 
means or by boiling the y-methyl ester for a few minutes or the 
n-methyl ester for a few hours with alcohol and thiony! chloride or 
sulphuric acid. Conversely, methyl alcohol and thionyl chloride 
transform the y-ethyl ester into the m-methyl ester in a short time, 
whereas the n-ethyl ester must be heated for fifty hours. In the same 
way, methyl y-toluoylbenzoate and methyl y-methoxybenzoylbenzoate 
(Meyer and Turnau, A., 1909, i, 710; m. p. 83° and not 63°) may be 
converted into the »-esters. 

The preparation of 4-chlorophthalic anhydride by Auerbach’s 
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method has been improved ; the compound has b. p. 291—295°, and 
when crystallised from dry ether has m. p. 94°, but after contact with 
moist ether the m. p. rises to that of the acid. When condensed with 
benzene in presence of an excess of aluminium chloride, it yields 
benzoyl-4-chlorobenzoic acid, m. p. 180°5°, which gives #-chloroanthra- 
quinone (Graebe and Rée, T., 1886, 531) in concentrated sulphuric 
acid. The acid chloride, COPh°C,H,Cl-COCI, long needles, m. p. 
114—117°, also readily yields the quinone on heating. The w-methyl 
ester forms colourless needles, m. p, 68°5—69°5°, and the n-eséter 
forms monoclinic crystals (a: 6:c=1'8252:1:0°6878; B=76°59’), 
m. p. 102—104°. 

The acid obtained by the condensation of 4-chlorophthalic anhydride 
with chlorobenzene dissolves in sulphuric acid with the formation of 
2 : 6-dichloroanthraquinone, and is, therefore, 2-p-chlorobenzoyl-4-chloro- 
benzoic acid, which confirms the position of the halogen in the above 
benzoyl-4-chlorobenzoic acid. The acid has m. p. 195-5°, gives a well- 
defined acid chloride, m. p. 115—120°, from which, however, the 
y-ester could not be obtained crystalline, The n-methyl ester, from the 
transformation of the crude isomeride or by direct een, melts 
at 98°. 

Methyl -p-chlorobenzoylbenzoate, m. p. 101—102°5°; the n-ester, m. 
109—110°, monoclinic crystals (a: b:c=0°92461: 1: *; B= 73°40! ’, 
and the n-ethyl ester, m. p. 88°, have also been prepared. 

Phthalic anhydride condenses with p-dichlorobenzene when boiled 
with an excess of aluminium chloride in nitrobenzene; the 2-om-di- 
chlorobenzoylbenzoic acid, radiating needles, m. p. 168°, yields 1 : 4-di- 
chloroanthraquinone (Ullmann and Billig, A., 1911, i, 490). Similarly, 
4-chlorophthalic anhydride and p-dichlorobenzene give 2-om-dich/oro- 
benzoyl-4-chlorobenzoic acid, m. p. 157—160°, which condenses to form 
1:4: 7-trichloroanthraquinone and yields a y-methyl ester, m. p. 
115—120°. 

The constitution of the isomeric esters (A., 1908, i, 26) receives 
support from the molecular refractions, for methy! n-benzoylbenzoate, 
[M.R.],>=67°98, being a benzophenone derivative, shows exaltation 
(compare Auwers and Kisenlohr, A., 1911, ii, 782), whereas the y-ester 
gives the theoretical value for a hydroxylactone, [M.R. ]p = 65°40. 

J.C. 


Isomeric Esters of Trichlorobenzoylbenzoic Acids. StTerHan 
JaroscHy (Monatsh., 1913, 34, 1—6. Compare preceding abstract). 
—The product of the condensation of ] : 4-dichlorophthalic anhydride 
with chlorobenzene, 2-p-chlorobenzoyl-3 : 6-dichlorobenzoic acid, 

C,,H,0,Cl,, 
cerystallises in colourless leaflets, m. p. 157°, and yields 1 : 4: 7-tri- 
chloroanthraquinone in concentrated sulphuric acid. The y-methyl 
ester, colourless crystals, m. p. 153—154°, and the y-ethyl ester, a white, 
crystalline powder, m. p. 150—151°, may be obtained by immedia ely 
adding the mixture of alcohol and acid chloride to sodium carbonate 
solution, and may be transformed into the m-esters by heating with 
thionyl chloride and the corresponding alcohol for some hours. The 
normal esters may also be obtained by the usual methods, give no 
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coloration in sulphuric acid, and melt at 90° and 105—106° 
respectively. J.C. W. 


Preparation of Amides and Acylation of the Amino-group. 
Herman Decker (Annalen, 1913, 395, 282—299).—Hofmann’s 
classical method of preparing amides and substituted amides by 
heating the ammonium salts of carboxylic acids or their salts with 
primary and secondary amines, which has fallen into disuse owing to 
its supposed disadvantages, is shown to be a simple and convenient 
method of preparation provided the optimum temperature (the 
temperature at which water is eliminated, it may be slowly, from 
the salt, whilst the dissociation of the latter is still hardly appre- 
ciable) is obtained, and is retained to the end of the reaction. A 
whole series of amides and substituted amides have thus been prepared 
by simply heating the acid and the amine at the optimum tempera- 
ture. The reaction, which is analogous to the formation of an ester 
from an acid and an alcohol, is accelerated, as in the case of 
esterification, by catalysts. 

[With Water Kropr, Heinrich Hoyer, CLEMENS ZoELLNER, and 
Paut Becker.|—Formophenylethylamide is obtained free from 
B-phenylethylamine formate, and in 96% yield by heating B-phenyl- 
ethylamine and anhydrous formic acid in slight excess at 170—180° 
for four hours. In a similar manner, phenylacetyl-8-phenylethyl- 
amine (95% yield) is obtained from phenylacetic acid and the amine at 
180°, and acety]-8-phenylethylamine from acetic acid and the amine. 

Piperonylacetamide, CH,O,:C,H,"CH,*CH,*CO*NH,, m. p. 122—123°, 
colourless leaflets, can be prepared from the acid chloride and 25% 
aqueous ammonia, from ethyl piperonylacetate, b. p. 303°, and aqueons 
ammonia at 160—180° (bad yield), or from 3:4-methylenedioxy- 
phenylpropionyl chloride and 25% aqueous ammonia, is readily ob- 
tained by heating piperonylacetic acid for two hours at 200—220° in 
a current of dry ammonia. It is readily converted by the sodium 
hypochlorite method into homopiperonylamine (hydrochloride, m. p. 
207—208° ; picrate, m. p. 174—176°; carbonate, m. p. about 110°; 
platinichloride, m. p. about 225° [decomp. }). 

Formohomopiperonylamide, CH,O,:C,H,*CH,°CH,*-NH°CHO, m. p. 
61—62°, is obtained almost quantitatively from the amine and 
anhydrous formic acid at 180—200°. Phenylacetohomopiperonylamide, 
CH,0,:C,H,°CH,°CH,*NH-CO-CH,Ph, m. p. 96°, is obtained from 
the amine and phenylacetic acid at 160°. 

Homopiperonoylhomopiperonylamine, 

CH,0,:C,H,*CH,°CH,*NH-CO-CH,°C,H,:CH,0.,, 
m. p. 119°, is prepared from the amine and homopiperonylie acid at 
160° for eight hours. Homopiperonylic acid is obtained in 5% yield by 
oxidising safrole in well-cooled acetone with potassium permanganate 
and treating the precipitate with sulphurous acid, whereby piperonylic 
acid is precipitated ; the homopiperonylic acid is extracted from the 
filtrate by ether. 

Anhydrous oxalic acid reacts with 8-phenylethylamine at 180—200° 
to form oxalodi-8-phenylethylamide, m. p. 186°, in 61% yield, and 
with homopiperonylamine at 170—180° to form oxalodihomopiperonyl- 
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amide, C,0,(NH°CH,‘CH,°C,H,:CH,0,),, m. p. 196—197° (corr.), 
colourless needles. 
Fagaramide (Thoms and Thiimen, A., 1912, i, 115) can be syn- 


thesised by heating piperonylacrylic acid and isobutylamine at 
190—200° for two and a-half hours, C. 8. 


The Oxidation of Substituted Aceanthrenequinones. D. 
Burescu (Ber., 1913, 46, 212—214. Compare Liebermann and 
Butescu, A., 1912, i, 467).—The substituted aceanthrenequinones 
behave on oxidation in a similar manner to aceanthrenequinone itself, 
yielding anthraquinonecarboxylic acids (Liebermann and Zsuffa, A., 
1911, i, 202). The oxidation is effected in acetic acid solution by 
chromic acid. 

B-Methylanthraquinone-a-carboxylic acid, yellow needles, m. p. 295°, 
is obtained in the oxidation of B-methylaceanthrenequinone. 

B-Chloroanthraquinone-a-carboxylic acid, yellow needles, m. p. 260°, 
obtained from B-chloroaceanthrenequinone, is distinct from the f-chloro- 
anthraquinonecarboxylic acid described by Heller and Schiilke (A., 
1908, i, 994). 

a-Chloroanthraquinone-a-carboxylic acid, obtained by the oxidation of 
a-chloroaceanthrenequinone, forms leaflets, m. p. 205°, which can be 
sublimed to give yellow needles; it is distinct from the isomeric 
substances described by Heller and Schiilke (/oc. cit.) and Fischer and 
Sapper (A., 1911, i, 279). 

1 : 5-Dichloroanthraquinone-4-carboxylic acid, obtained from 1: 5- 
dichloroaceanthrenequinone, has m. p. 250°. 

1 : 8-Dichloroanthraquinone-5-carboaxylic acid, from the corresponding 
aceanthrenequinone, forms yellow needles, m. p. 240°. D. F. T. 


Action of Magnesium on a Mixture of Ally! Bromide and 
Phthalic Anhydride. A. Ortov (J. Russ. Phys. Chem. Soc., 1912, 


44, 1868—1870. Compare Bauer, Abstr., 1904, i, 417; 1905, 
i, 210). 


Diallylphthalide, CSH<OCsHs)2>0, prepared by the action of 


water on the product of the interaction of magnesium, allyl bromide, 
and phthalic anhydride, is a pale yellow, slightly mobile liquid of 
pleasant odour, b. p. 184—185°/14 mm., D? 1°0546, n> 1:53614, and 
develops fluorescence on prolonged keeping. It unites with 4 atoms 
of bromine, giving a liquid bromide, C,,H,,0,Br,, of pleasant odour. 
T, &..2. 


The Reaction between 5-Bromo-2 : 4 : 6-tri-iodo-1 : 3-dinitro- 
benzene and Ethyl Sodiomalonate. ©. Lorine Jackson and 
F. C. Wurtmore (Ber., 1913, 46, 67—70).—The explanation (Jackson 
and Bigelow, A., 1911, i, 101) of the reaction between ethyl sodio- 
malonate and halogen-nitrobenzenes in which one of the halogen atoms 
of the latter becomes replaced by hydrogen is now tested by applying it 
to 5-bromo-2 : 4 : 6-tri-iodo-1 : 3-dinitrobenzene ; this substance is found, 
in accordance with the hypothesis, first to form with the ethyl sodio- 
malonate, an additive compound which probably has the constitution 
VOL. CIV. i. U 
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CO, Et-CHI-C(ONa)(OEt)-C,BrI,(NO,),, which when acidified under- 
goes scission into C,HBrI,(NO,), and CH1(CO,Et),, the latter substance 
then reacting with a second molecule of ethyl sodiomalonate with the 
formation of ethyl] ethanetetracarboxylate. 

The additive compound could not be isolated, but a mixture of 
2-bromo-1 : 3 : 5-tri-iodo-4 : 6-dinitrobenzene and ethyl] sodiomalonate in 
alcohol gives a deep red liquid ; if an excess of the halogen compound 
or of ethyl sodiomalonate is taken and a little of the filtered red liquid 
is evaporated, the percentages of sodium in the residue in the former 
case and of halogen in the latter are in accord with the above 
composition. 

The direct coupling of the substituted benzene ring with the ethyl 
sodiomalonate is attributed to the possibility that the substituted ring 
is more negative than the iodine atom, and it is held that the formation 
of p-toluenesulphinic acid and ethyl ethanetetracarboxylate from 
p-toluenesulphonyl chloride and ethyl sodiomalonate (Kohler and 


MacDonald, A., 1899, i, 907) is in support of such a view. 
D. F. T. 


Polymerisation of Cinnamylideneacetic Acid by Light. C. N. 
Riper (Ber., 1913, 46, 335—338).—The author has obtained the 
dimolecular form of cinnamylideneacetic acid by the action of light 
on cinnamylideneacetic acid. 

Cinnamylideneacetic acid was exposed to the action of light until 
the product had a mean mol. wt. of about 260 in acetone, The 
complex mixture so obtained was treated with a large quantity of 
benzene, whereby considerable quantities of oxidation products were 
isolated. The residue obtained by evaporation of the benzene mother 
liquor, after successive treatment with cold and boiling benzene, left a 
white, crystalline residue of bimolecular cinnamylideneacetic acid, 
needles, m. p. 219°, mol. wt. in acetone solution 320, which was 
purified by solution in methylal and addition of benzene. The acid is 
very sparingly soluble in the usual solvents. The silver salt was 
examined. The formula eS ee 

. CO,H:CH:-CH:CH:CHPh 
the acid, since when oxidised by potassium permanganate in alkaline 
solution, it yielded oxalic and benzoic acids, and an acid which could 
not be obtained in the pure state but gave a silver salt, C,,H,O,Ag,, 
and a methyl ester, C,,H,,0,. Since it was stable towards potassium 
permanganate, its composition is probably represented by the formula 

Ph-CH-CH:-CO,H 
CO,H-CH-CH:CO,H 

alloCinnamylideneacetic acid is similarly, but more readily, poly- 
merised by the action of light. 

Bimolecular cinnamylideneacetic acid (m. p. 219°) differs greatly 
from the isomeric acid (m. p. 204°) obtained by the action of light on 
cinnamylidenemalonic acid (A., 1902, i, 617), particularly in regard to 
solubility in acetone, The latter acid, when oxidised by potassium 
permanganate, yielded benzoic and oxalic acids, together with a saturated 
acid, m. p. 134°. a-Truxillic acid could not be isolated. The formula 


is assigned to 
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Ph-OH-CH-CH-OH°00,H «|. avanced for the acid 
CO,H:CH:CH-CH:CHPh me papery: 
204°, ng 


New Oxime of Santonin. Guipo Cusmano (Atti R. Accad. 
Lincei, 1912, [v], 21, ii, 796—800).—When nitrosohydroxylamino-f- 
santoninoxime (Francesconi and Cusmano, A., 1909, i, 724) is heated 
with an equimolecular quantity of V-sodium hydroxide on the water- 
bath, nitrous oxide is evolved, and an oxime is formed, which is identical 
with the santoninoxime of Cannizzaro (A., 1886, 73). If, however, 
nitrosohydroxylamino-a-santoninoxime is similarly treated, a new 
santoninoxime of the same composition is produced ; it differs from 
Cannizzaro’s oxime in physical and to a certain extent in chemical 
properties, and is regarded by the author as representing the oxime of 
formula II, which is stereoisomeric with the oxime of formula I 
(Cannizzaro’s oxime), adopting the formule deduced from the work of 
Angeli and Marino (A., 1907, i, 321). 


CMe CMe 
cH?” yo- cH” >o- 
H | CH, CH,| 
N=0\ | oa N=C oa 
CH HO CH 


(I.) (II.) 

The new oxime crystallises with 1[H,O, in scales or in lustrous 
needies; on heating, it becomes red towards 180°, m. p. 230° 
(decomp.). In addition this a-oxime differs from the f-oxime of 
Cannizzaro in having a bitter taste, and in yielding the corresponding 
santoninic acid, C,,H,,O,N,34H,O, m. p. 80°, when its solution in 
sodium hydroxide is exactly precipitated with acid. If this acid is 
kept at 100° for twenty hours, the original oxime is formed. The 
hydrochloride of the oxime crystallises in colourless scales, which 
change on keeping into large prisms; on heating, the hydrochloride 
undergoes gradual change until it melts at 168°. With water it 
yields the oxime, together with santonin and hydroxylamine hydro- 
chloride. 

When treated with sodium nitrite and acetic acid, the new oxime 
yields a pernitroso-derivative, C,,H,,0,N,,H,O, which forms prismatic 
crystals, which become red at 175°, m. p. 197° (with evolution of gas). 
This compound differs from that obtained from the other oxime in 
m. p. and in water of crystallisation, but resembles it in giving 
santonin when heated with alkali, and yielding a blue coloration with 
a solution of diphenylamine in sulphuric acid. 

Treatment of the B-oxime with methyl sulphate yields a mono- 
methyl ether, C,,H,,O,N (which forms silky, acicular crystals, m. p. 
184°), and also another substance having the same composition, but 
crystallising in long, thin needles, m. p. 196°. 

Under the same conditions the a-oxime gives a methyl ether of the 
same composition, which forms large, prismatic crystals, m. p. 185°. A 
mixture of this ether with that of m. p. 184° has m. p. about 160°. 

R.. V. 8, 
w 2 
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The Action of Oxalyl Chloride on Polynuclear Hydro- 
carbons. Cart LigeperMaNN and M. Karpos (Ber., 1913, 46, 
198—212. Compare A., 1911, i, 202, 387, 656; 1912, i, 464).— 
2:4:2':4’Tetramethyldiphenyl, when oxidised by prolonged boiling 
with sodium dichromate and diluted sulphuric acid, gives in poor yield 
dipheny]-2 : 4: 2’: 4’-tetracarboxylic acid (compare Liebermann and 
Kardos, A., 1912, i, 465) ; the same acid is obtained with still more 
difficulty by the oxidation of 2:7-dimethylphenanthraquinone, in 
which phenanthraquinone-2-carboxylic acid can be isolated as an 
intermediate product. 

Oxalyl chloride reacts with 2:4:5:2’:4':5’-hexamethyldiphenyl at 
the ordinary temperature in carbon disulphide solution in the presence 
of aluminium chloride, giving a mixture of 1:2:4:5:7 :8-hexamethyl- 
phenanthra-9 : 10-guinone, yellow prisms, m. p.. 223—224° (the 
monoxime, yellow flakes, m. p. 178°, when submitted to the Beckmann 
rearrangement gives a substance, possibly the mononitrile of hexa- 
methyldiphenic acid ; the monophenylhydrazone exists in two forms, 
a- red needles, m. p. 187°, B- yellow needles, m. p. 143°, which are 
possibly cis- and trans-isomerides respectively), with 2:4:5 :2’:4':5'-hexa- 
methyldiphenyldicarboxylic acid, a microcrystalline powder, m. p. 
284—285°, which is turned yellow by light. This acid when oxidised 
in alkaline solution by potassium permanganate is converted into 
diphenyl-2 :4:5:2':4':5':%:¥-octacarboxylic acid, a hygroscopic solid 
which gives a fluorescein reaction when fused with resorcinol ; caleiwm 
salt, very soluble ; silver salt, colourless ; when dried at 110°, the acid 
loses carbon dioxide and water, giving the monoanhydride of diphenyl- 


hexacarboxylic acid, C,H (COB), <> 5 the silver salt was 


prepared. 

3:4:5:3':4':5’--Hexamethyldiphenyl was prepared from 5-amino- 
hemimellithene (Noelting and Forel, A., 1886, 58 ; Limpach, A., 1888, 
464) ; in the preparation of this latter substance by heating a mixture 
of s-xylidine hydrochloride and methyl alcohol at 250—260° 
under 30—33 atmospheres’ pressure, a relatively large quantity of 
acridine bases was obtained as a high boiling, feebly basic mixture, 
which gave fluorescent solutions in organic solvents ; there could be 
isolated from this mixture a substance, m. p. 223°, another substance 
(probably tetramethylacridine), m. p. 172—175°, and a hexamethyl- 
acridine, m. p. 220—225°; hydrochloride, yellow; platinichloride, 
yellow and sparingly soluble. Aminohemimellithene was converted 
through the corresponding diazonium salt into 5-iodohemimellithene, 
crystals, m. p. 35°, which on heating with finely divided copper 
(compare Ullmann, A., 1904, i, 725) at 230—250°, loses iodine with 
the formation of 3: 4:5 :3':4' : 5'-hexamethyldiphenyl, m. p. 132—133°. 
In. an experiment on a small scale, in which hexamethyldiphenyl and 
oxalyl chloride were kept for six weeks in carbon disulphide solution in 
contact with aluminium chloride, the product was a mixture of carb- 
»xylic acids with a neutral yellow substance, doubtless the expected 
1:2:3:6:7: 8-hexamethylphenanthra-9 : 10-quinone. 

In extension of the earlier result with phthalic acid which was 
converted by acetyl chloride into phthalyl chloride (Liebermann, A., 
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1912, i, 464), it is found that terephthalic and isophthalic acids in like 
manner with acetyl chloride at 130° give terephthalyl chloride, needles 
or leaflets, m. p. 83—84° (compare Schreder, this Journ., 1874, 990), 
and isophthalyl chloride, prisms, m. p. 43—44°, respectively ; in the 
former case the product is accompanied by a little terephthalyl acid 
chloride, C,H,*COCI-CO,H, needles, m. p. above 300°. Dm. ke : 


Compounds of Benzaldehyde and Benzonitrile with 
Antimony Trichloride and Tribromide. Boris N. MenscnurKin 
(J. Russ. Phys. Chem. Soc., 1912, 44, 1929—1938. Compare A., 
1912, ii, 920, and ante).—For benzaldehyde, Haase (A., 1893, ii, 357) 
gave the m. p. — 26°, and Altschul and von Schneider {A., 1895, 
ii, 206) —13:5°. The author finds that different preparations of the 
aldehyde melt at temperatures varying from — 26° to —15°. This 
behaviour is probably due to the ready oxidisability of the aldehyde in 
the air, most samples containing dissolved peroxide and acid. With 
the systems containing benzaldehyde, difficulties were encountered in 
determining temperatures lying between the melting point of the 
aldehyde and the first eutectic point. 

Benzaldehyde and antimony trichloride form the compound 

SbCl,,Ph-CHO, 
m. p. 43°5°, erystallising in elongated plates, often united in stellar 
aggregates. The eutectic point between this compound and the pure 
trichloride lies at 25°, and corresponds with the composition 
SbCI,,0°44Ph-CHO. 
The compound SbBr,,Ph-CHO forms rhombic plates and crystals 
resembling rhombohedra, m. p. 41°5°, and the eutectic point, 
SbBr,,Ph-CHO-SbBr,, 
lies at 37°8°, and corresponds with the composition 
SbBr,,0°63Ph°CHO. 

Benzonitrile has m. p. — 132° (Hofmann, Jahresbericht, 1862, 335, 
gave —17°, and von Schneider, A., 1896, ii, 290, and 1897, ii, 304, 
— 12°9°). 

The compound SbCl,,Ph°CN crystallises in quadratic plates, m. p. 
21'5°, and the eutectic temperatures and compositions of the system 
are (1) for Ph-CN-SbCl,,Ph-CN, -—19° and SbCI,,10°6Ph°CN, and 
(2) for SbC],,Ph-CN-SbCI,, — 15° and SbCI,,0°59Ph-CN. 

The compound SbBrs,Ph°CN forms long plates or needles, m. p. 38°, 
and the eutectic points are 18° for SbBr,.8:7Ph°CN and 35° for 

SbBr,,0'74Ph-CN. 
The diagrams of all the above systems have the form typical of the 


formation from the components of a single stable compound. 
me & 


New Synthesis of Syringaldehyde. Frrpinanp Mautner 
(Annalen, 1913, 395, 273—281).—Syringaldehyde is readily obtained 
in good yield by Guyot’s process (A., 1909, i, 935; 1910,i,40) A 
mixture of pyrogallol 1 : 3-dimethyl ether, ethyl mesoxalate, anhydrous 
zine chloride, and a little carbamide is kept in glacial acetic acid for 
fourteen days, whereby ethyl 4-hydroxy-3 : 5-dimethoxyphenyltartronate, 
OH-C,H,(OMe),°C(CO,Et),"OH, m. p. 60°, is obtained in almost 
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quantitative yield. The ester, by hydrolysis by boiling aqueous 
potassium hydroxide, acidification below 10°, and treatment with 
aqueous copper sulphate finally at the b. p., is converted into 4-hydroxy- 
3 : 5-dimethoayphenylgl) ey acid (syringoylcarboxylic acid), 
gH .(OMe),*CO-CO,H, 

m. p. 128—129°, mar bw (p-nitrophenylhydrazone, m. p. 225° 
[decomp.], yellow needles), which yields syringaldehyde by treatment 
with boiling dimethyl-p-toluidine as in Guyot’s method. The relative 
positions of the aldehydo- and hydroxyl groups in the aldehyde are 
proved by the fact that it yields gallaldehyde trimethyl ether by treat- 
ment with methy! sulphate in alkaline solution. 

Syringaldehyde forms a p-nitrophenylhydrazone, m. p. 216—217°, 
yellow needles, and an aldazine, C,H,,0,N,, m. p. 208—209°, yellow 
needles, and reacts with 1-phenyl-3-methyl-5-pyrazolone in hot glacial 
acetic acid to form 1-phenyl-4-p-hydroxydi-m-methoxybenzylidene-3- 
methyl-5-pyrazolone, CioH,,0, N,, m. p. 208—209°, red leaflets, with 
acetophenone and 33% sodium hydroxide in alcohol at 80° to form, 
after acidification, 4- hydrocey y-3 : 5-dimethoxybenzylidenebisacetophenone, 
C,;H,,0,, m. p. 112—113°, faintly yellow leaflets, and with B-naphthyl- 
amine and pyruvic acid in boiling alcohol to form a-p-hydroxydi-m- 
methoxyphenyl-B-naphthacinchonic acid, Cy.H,,O;N, m. p. 275° 
(decomp.), yellow needles. C. 8. 


a-Chlorocyclopentanone and its Derivatives. Marcret GopcHot 
and Féiix Tasoury (Compt. rend., 1913, 156, 332—334).—By pass- 
ing dry chlorine over cyclopentanone kept at a temperature below 25°, 
a mixture of substances is obtained, which on fractionation yields 
2-chlorocyclopentanone, C,H,OCI, b. p. 80°/10 mm., D,, 1-870, ni} 
14782, which on boiling with water or an aqueous suspension of 
barium carbonate is converted into cyclopentanone-2-ol, C;H,O,, b. p. 
80°/ 12 mm., D 1°1680. It is very soluble in water, and in solution 
gives a reddish. brown colour with potassium hydroxide and a violet-red 
with ferric chloride. It forms a phenylhydrazone, yellow needles, 
m. p. 142—143°, and a semicarbazone, a yellow powder decomposing at 
170°. This hydroxy-ketone is readily oxidised by 1% potassium 
permanganate to glutaric acid. 

On distilling 2-chlorocyclopentanone either alone or, better, with 
diethylaniline, it loses hydrogen chloride and is converted into A?-cyclo- 
pentenone, a colourless liquid, b. p. 135—136°, which gives a 
semicarbazone, m. p. 214—215°, and an oxime, m. p. 52—53°. 


W. G. 


Terpenes and Ethereal Oils. OCXIII. Autoreduction of 
Hydroaromatic Compounds at the Moment of their Forma- 
tion. Orro WattacH and Paut Fry (Annalen, 1913, 395, 74—86). 
—-Methy]-A?-hepten-¢-one and zine chloride form at the ordirary 
temperature after two to three weeks a very viscous, brown mass which 
is probably an additive compound, since it is decomposed into its 
generators by water. At 100°, however, methylheptenone reacts 
vigorously in the presence of zinc chloride or phosphoric oxide ; 
hydrogen is not evolved and the product is a complex mixture from 
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which an oil is obtained by distillation with steam, By distillation 
this oil yields a very large fraction, b. p. 130—140°, which is not 
1 : 3-dimethyleyclo-A***-hexadiene as stated previously, but is proved to 
be a mixture of m-xylene and 1 :3-dimethyl-A*-cyclohexene by treat- 
ment with 3% potassium permanganate at 0°, whereby the m-xylene is 
unattacked, whilst the 1 :3-dimethylceyclohexene is converted into 


eg ext ; CH(OH)-CH 
1:3-dimethyleyclohexane-3 : 4-diol, OH CMe< oH —-CH M2> CH, m.p. 


89°. The constitution of the glycol is proved by the fact that it yields 
] : 3-dimethyleyclohexan-4-one, b. p. 179—179°5°, D?! 00-9066, n> 1°4464 
(semicarbazone, m. p. 189°; oxime, m. p. 98—99°), by treatment with 
warm dilute sulphuric acid. This ketone in an impure state (b. p. 
176:5°, D'® 0:9124, nm) 1°446) has been described by Sabatier and 
Mailhe, in 1906. By oxidation with chromic and dilute sulphuric 
acids on the water-bath, it yields a keto-acid (semicarbazone, m. p. 
136—137°), which is converted into bromoform and f-methyladipic 
acid by alkaline hypobromite. 

Since hydrogen is not evolved and 1 : 3-dimethyl-A'‘*-cyclohexadiene is 
not obtained by the auto-condensation of the methylheptenone, it follows 
that one molecule of 1 :3-dimethyleyclohexadiene loses hydrogen and 
changes to m-xylene, the hydrogen converting a second molecule into 
1 : 3-dimethyleyclo-A*-hexene. C. 8, 


Synthetic p-Dialkylated Dihydroxyquinones and Hydroxy- 
perezone. Fritz Ficuter, Max Jetzer, and Ropert Leepin (Annalen, 


1913, 395, 1—25. Compare A., 1904, i, 678; 1908, i, 658).—The 
following substances have been prepared by the reaction, as described 
previously, between sodium, ethyl oxalate, and a fatty ester in ether 
or benzene. The reaction proceeds more slowly the greater the mole- 
cular weight of the fatty acid, and reaches its limit with n-decoic ester ; 
ethyl laurate or palmitate do not yield a p-dialkylated dihydroxy- 
quinone. 3 : 6-Dihydroay-2 :5-diisobutyl-p-benzoquinone, ©,,H,,0,, 
m. p. 217—218° (in closed tube), red spangles (diacetate, m. p. 113°5°, 
yellow crystals), from ethyl isohexoate, develops a blue coloration in 
concentrated sulphuric acid and a violet in aqueous, sodium hydroxide. 
3 : 6-Dihydroxy-2 : 5-diamyl-p-benzoquinone, C,,H,,O,, m. p. 164°, red 
leaflets (diacetate, m. p. 74°, yellow needles), from ethyl n-heptoate ; 
3 : 6-dihydroxy-2 : 5-dihexyl-p-benzoquinone, C,,H,.O,, m. p. 154°, red 
scales (diacetate, m. p. 68°, yellow needles), from ethyl m-octoate ; 
3 :6-dihydroxy-2 : 5-diheptyl-p-benzoquinone, C,,H,,0,, m. p. 145°, red 
leaflets (diacetate, m. p. 77°5°, yellow needles), from ethyl n-nonoate ; 
3 : 6-dihydroxy-2 : 5-dioctyl-p-benzoquinone, m. p. 141°, red leaflets, from 
ethyl n-decoate. Inthe colour of their solutions and of their alkali 
salts, and in their inactivity towards hydroxylamine and ortho-diamines, 
p-dialkylated dihydroxybenzoquinones show a greater similarity to 
chloroanilic acid than to the unsubstituted dihydroxybenzoquinone. 
The same is true of their ethers; 3: 6-dimethowy-2 : 5-diisopropyl-p- 
benzoquinone, OPO Conte POP m. p. 142°, prepared from 


the silver derivative, crystallises in almost black leaflets, 


i. 280 ABSTRACTS OF CHEMICAL PAPERS. 


Ethyl isovalerylacetate, CH,Pr®-CO-CH,°CO,Et, b. p. 99°5°/12°5 mm..,, 
D™ 0-964, prepared by hydrolysing ethyl isovalerylacetoacetate with: 


aqueous ammonia, is soluble in alkalis, develops an intense red colora.- 


tion with ferric chloride, yields 1-phenyl-3-isobutyl-5-pyrazolone, 
CH," ¢CO 
CH,Pré CS —NPh’ 
m. p. 105°5°, with phenylhydrazine, and condenses with resorcinol and 
concentrated sulphuric acid to form 5-hydroaxy-4-isobutyleoumarin, 
C,,H,,0,, m. p. 117°, glistening needles, which dissolves in alkalis with 
a blue fluorescence. 

By treatment with ozonised oxygen, 3: 6-dihydroxy-2 : 5-dialkyl- 
p-benzoquinones in dry chloroform at 0° do not yield ozonides, 
but are decomposed in the sense of the equation : 

O,R,(OH),O, + 60 + 2H,0 = 2H,C,0, + 2R°CO,H, 

the necessary water being produced by the complete oxidation of 
a portion of the quinone; thus dihydroxydiisopropyl-p-benzoquinone 
yields oxalic and isobutyric acids, dihydroxy-p-xyloquinone yields oxalic 
and acetic acids (the same products are also obtained by the oxidation 
of the quinone by alkaline potassium permanganate), dihydroxy- 
diethyl-p-benzoquinone yields oxalic and propionic acids, and dihydroxy- 
thymoquinone yields oxalic and isobutyric acids, acetic acid not being 
detected. 

The study of dialkylated dihydroxybenzoquinones has thrown con- 
siderable light on the constitution of perezone(pipitzahoicacid). Thissub- 
stance is converted through the anilino-derivative into hydroxy perezone 
by Mylius’s method (A,, 1885, 777, 805). Hydroxyperezone, C,,H.,0,, 
m. p. 138—139°, yellowish- red needles, resembles the dialkylated 
dihydroxy -p-benzoquinones in its colour, in the colorations it develops 
with concentrated sulphuric acid and with aqueous sodium hydroxide 
respectively, and in its conversion into a tetra-acetate, C,,H,.O,, m. p. 
97—98°, colourless crystals, by reductive acetylation. By treatment. 
in chloroform with ozonised oxygen, it yields oxalic acid and not. 
a volatile fatty acid as expected, but af-diketobutyric acid, which is. 
isolated and identified by treating its aqueous solution with phenyl- 
hydrazine, whereby af-diketobutyric acid phenylosazone (completely 
identified by its cohversion by warm alkali into 4-benzeneazo-1-pheny]- 
3-methyl-5-pyrazolone) is obtained. The formation of the diketo- 
butyric acid is accounted for if one of the side-chains in hydroxy- 
perezone is a propenyl group. Consequently, the other side-chain must 
be a hexyl] group, since the sum of the carbon atoms in the side-chains 
is 9. Hydroxyperezone, therefore, has the constitution 


O43" 05-010) O-CH:CHMe. 


Since hydroxyperezone readily loses water to form perezinone (Mylius, 
loc. cit.), whilst perezone does not suffer an analogous aang, perezone 
has the constitution C,H,,° 0<POH): onc *CH: CHMe, and pere- 

C(OH)—Co“¢ C— CH 
inone 18 6 ((,H,,)"CO-C-CH, 


SCH. By reduction with sodium 


amalgam and aqueous sodium hydroxide at 100°, hydroxyperezone yields 


>. 2 Ch at ae 4 0 6 Oe oe Oe Os 
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heaylpropenyldthydroresorcinol, C,,H,,O,, m. p. 140—144°, colourless 
needles. By similar treatment, dinydroxythymoquinone yields methyl- 
isopropyldihydroresorcinol, CoH eOm m. p. 170°, softening at 145°, 
colourless leaflets. C. 8. 


Camphor and its Derivatives. XII. Jutius Brept (Annalen, 
1913, 395, 26—63).—[With J. Housen, P. Levy, and S. Linx.]— 


H,—CCl(CO, Me) i 
Methyl 4-chlorocamphorate, sy -CMe(CO,Me 7 OMe,, m. p. 56°, b. p. 


158°/15 mm., is prepared from 4-chlorocamphoryl chloride and sodium 
methoxide in methyl alcohol. By slow distillation at 254—285° under 
ordinary pressure, it yields hydrogen chloride and methyl dehydro- 
camphorate, C,,.H,,0,, b. p. 1379/15 mm., and also methyl chloride and 
methyl camphanate, the latter decomposition resembling that which 
occurs during the distillation of the ester of a y- halogenated fatty acid. 
Phenyl 4-chlorocamphorate, C..H,,0,Cl, m. p. 89°, obtained in a similar 
manner from sodium phenoxide in petroleum (b. p. 70—100°), yields, by 
slow distillation or by heating with quinoline, only hydrogen chloride 
and phenyl dehydrocamphorate, Cy,.H,.O,, m. p. 155°. Phenyl dl-4-chloro- 
camphorate, m. p. 74°, yields phenyl dl-dehydrocamphorate, m. p. 133°, by 
similar treatment. 

By hydrolysis with aqueous methyl alcoholic potassium hydroxide, 
removal of the alcohol and phenol, and subsequent acidification, phenyl 
dehydrocamphorate yields d-dehydrocamphoric acid, m. p. 202—203°, 

[aj> +118°6° in chloroform and + 113°8° in alcohol, 
CH-CH—CO which is converted into isodehydrocamphoric an- 
|| Me  ydride (annexed formula), m. p. 185°5—186°, and 
7 J camphonenic acid by distillation under ordinary 
CH:-CMe-CO pressure. isoDehydrocamphoric acid has m. p. 
181—182°, and readily yields the anhydride by 
treatment with cold acetyl chloride. Dehydrocamphoric acid yields 
camphoronic acid by oxidation with dilute nitric acid or alkaline 
potassium permanganate, and forms a methyl hydrogen ester, C,,H,,0,, 
m. p. 96°, silver salt, C;H,,(CO,Ag),,H,O, and calciwm salt, 
C,,H,,0,Ca,4H,0. 
It does not form an anhydride, and yields the chloride, C,,H,,0,Cl,, 
b. p. 139°/13°5 mm., m. p. about 50°, by treatment with phosphorus 
pentachloride or acety! chloride. The non-formation of an anhydride 
and the fact that its chloride reacts with aqueous ammonia at 0° to 
form the diamide, OC, Hig O,N,,H,O, m. p. 191°, colourless needles 
(compare A., 1912, i, 411), show that dehydrocamphoric acid has 
something approaching the cis-trans configuration. Reference to the 
tetrahedral model shows that the two carboxy! groups are in what the 
author terms the meso-trans position, in which the spatial separation of 
the acidic groups is almost as great as in the cis-trans modification of 
the isomeric isodehydrocamphoric acid. 

The non-existence of dehydrocamphoric anhydride explains why 
hydrogen chloride or bromide cannot be eliminated from the C,-ring 
ot 4-chloro- or bromo-camphoric anhydride. 

With S. Link and Tu. Fusseanerer.|—When heated at 100° for 
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six hours with hydrobromic acid saturated at 0°, d-dehydrocamphoric 
acid yields a mixture of cis-3-bromocamphoric acid, m. p. 158—160°, 
and trans-3-bromocamphoric acid, m. p. 232°, of which the former is 
easily soluble in benzene. The cis-acid, which is the chief product of 
the action of hydrobromic acid at 0°, yields cis-camphoric acid, and the 
trans-acid yields trans-camphoric acid, by reduction with zine and 
glacial acetic and 24% hydrochloric acids. The action of hydrobromic 
acid at 100° on di-dehydrocamphoric acid yields a mixture of two 
stereoisomeric dl-3-bromocamphoric acids, m. p. 188—189° (decomp.) 
and 239—240° respectively, of which the less fusible is the chief 
product, is insoluble in benzene, and yields ¢rans-dl-camphoric acid by 
reduction. Unlike the active acid, d/-dehydrocamphoric acid is not 
attacked by hydrobromic acid at 0°, even after three months. 

By boiling with aqueous sodium carbonate and subsequently 
acidifying, cis-3-bromocamphoric acid yields 3-hydroxycamphorolactone, 
C,,H,,0,, m. p. 228°, whilst ¢rans-3-bromocamphoric acid yields trans- 
3-hydroxycamphoric acid, C,,H,,0,;, m. p. 194°, and camphonenic acid, 
m. p. 155°, identical with that mentioned above and with the un- 
saturated acid obtained by Noyes from the nitroso-derivative of 
aminolauronolic anhydride (A., 1906, i, 397). The constitution of 
camphonenic acid is proved by the formation of camphoronic acid 
by oxidation with nitric acid or potassium permanganate. 

3-Hydroxycamphorolactone boils unchanged, but trans-3-hydroxy- 
camphoric acid yields dehydrocamphoric acid and isodehydrocamphoric 
anhydride by slow distillation. ¢rans-3-Hydroxycamphoric anhydride 
yields only the latter by distillation. 

By heating equal molecular quantities of bromine and dehydro- 
camphoryl chloride at 100° for six hours, decomposing the product 
with aqueous sodium carbonate, and acidifying, an unsaturated acid, 
C,H,,0,, m. p. 149°, colourless needles, is obtained, which is probably 
dehydrolaurolenic acid. 

From the behaviour of the two acids, it is probabie that in cis-3- 
bromocamphoric acid the two carboxyl groups are each in the 
cis-position to the bromine atom, whilst in trans-3-bromocamphoric 
acid the bromine is in the cis-position to the neighbouring carboxyl 
and in the trans-position to the other carboxyl group, because lactone 
formation does not occur by the distillation of its esters, although the 
halogen is in the y-position to the carboxyl group. C. 8. 


Action of Magnesium and Allyl Haloids on Camphor. 
MetscHisLav Cuosn (J. Russ. Phys. Chem. Soc. 1912, 44, 1844—1853). 
—Allylborneol (1:7 : T-trimethyl-2-allyl-1 : 2 : 2-bicycloheptan-2-ol), 

CH,-CH—CH, 

CMe, | 

CH,-OMe-U(0H)-CH,-CH:CH,, 
obtained by decomposing with water the product of the interaction of 
magnesium, allyl bromide or iodide, and camphor, is a colourless, 
viscous liquid with a pleasant camphor-like odour, b. p. 118—119°/ 
17 mm., 120—121°/21 mm., D?* 0:9474, n2* 1:48943, and exhibits 
the normal molecular weight in freezing benzene or boiling ether. It 
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unites with two atoms of bromine and, when treated in ethereal 
solution and in presence of anhydrous sodium sulphate with dry 
hydrogen chloride at 0°, gives the analogous chloro-derivative, which 
is converted into the corresponding unsaturated hydrocarbon when 
heated with dry pyridine. 

Oxidation of allylborneol with 1% potassium permanganate solution 
yields By-dihydroxypropylborneol (1:7 : T-trimethyl-2-propan-By-diol- 

CH,°CH--CH, 
1:2: 2-bicycloheptan-2-ol), | CMe, | 
CH,°CMe-C(OH)-CH,* CH(OH):-CH,:OH 

which forms radiating or beard-like masses of tasteless, odourless, 
snow-white crystals, m. p. 119—120°, and exhibits normal ebullio- 
scopic behaviour in benzene. 

When oxidised with 4% potassium permanganate (4 atoms of 
oxygen), allylborneol is converted into the hydroxy-acid, borneolacetic 

CH,*CH—-CH, 
acid, CMe, , which was not obtained in the 
CH,°CMe:C(OH)-CH,°CO,H 

pure state ; the ammonium, silver, and calcium (+2H,0) salts of the 
acid were prepared and analysed. z. EP, 


> 


Bupleurol. The Alcohol from the Essential Oil of Bupleurum 
fructicosum. Luiet Francesconr and E. Sernaciorto (Atti R. 
Accad. Lincei, 1913, [v], 22, i, 34—40).—This alcohol, which the 
authors named bupleurol, can be isolated by the aid of phthalic 


anhydride from the higher fractions of the essential oil. It has the 
composition C,,H. 0, b. p. 209—210°/762 mm., D!’ 0:8490, np 1°4508, 
and is optically inactive ; the substance has a slight, pleasant odour 
of roses. From its physical properties the substance is probably an 
olefinic alcohol, and this is supported by the fact that it yields an oily 
dibromide. It forms a wrethane, which crystallises in lustrous 
needles, m. p. 45°. Oxidation of bupleurol with chromic acid yields: 
(1) an aldehyde, which shows Schiff’s reaction, and gives a semicarb- 
azone, m. p. 135°; (2) an aldehyde, of which the semicarbazone has m. p. 
97°; (3) a ketone (b. p. 217°, n> 1°4419), which yields a semicarbazone, 
m. p. 189—190°; (4) a red oil, b. p. 207°, which is the ester of 
bupleurol and the corresponding acid, which was also isolated. 
Bupleurol is isomeric with citronellol and with androl, and the authors 
assign to it the formula CHMe,°[CH,],°C(CH,)*CH,°CH,°OH, which 
is that of a dihydro-derivative of nerol. 

When the phthalic ester of bupleurol is dissolved in ammonia and 
treated with silver nitrate, the silver salt, C,,H,.0,Ag, is obtained, 
m. p. 135°. 

In the isolation of bupleurol, a substance, C,,H,,0, is als met with ; 
it has an acrid odour, gives a coloration with Schiff’s reagent, reduces 
ammoniacal silver nitrate, and has D 0°9264, [a], 14:93°, m, 1°4909. 

R. V. 8. 


Insoluble Constituents of Ceara- and Rambong-Caout- 
chouc. Ciayton BeaD.Le and Henry P. Stevens (Zeitsch. Chem. Ind. 
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Kolloide, 1915, 12, 46—48).—The influence of the insoluble constitu- 
ents on the properties of Ceara- and Rambong-caoutchouc has been 
investigated, and the results compared with those of similar experiments 
carried out previously with Hevea-caoutchouc (A., 1912, i, 789). 
“‘Benzine” was added to the caoutchouc, and the products recovered from 
the upper clear solution and the lower turbid solution were separately 
examined, the latter containing practically the whole of the insoluble 
constituent. The data compared are the nitrogen content, the proportion 
of free and fixed sulphur in the vulcanised material, and the mechanical 
properties. Although the relationships involved are of a complicated 
character, it would appear that the insoluble constituents play an 
important part in connexion with the vulcanisation of the caoutchouc, 
and are more or less independent of the percentage content of nitro- 
genous substances in the caoutchouc. H. M. D. 


Artificial Caoutchoucs. II. Cart D. Harries (Annalen, 1913, 
395, 211—264).—Replies are given to the remarks of Lebedev (A., 
1911, i, 959), Kondakov, Ostromisslenski, and Perkin (A., 1912, i, 
636) in connexion with the author’s first paper (A., 1911, i, 798). 

[With Max Haceporn.|]—The identity of natural and of artificial 
caoutchoucs cannot be satisfactorily tested by a comparison of their 
derivatives except in the case of the ozonides. The products of their 
decomposition contain similar amounts of levualdehyde and its acid 
and diperoxide. Also the comparison of the velocity of decomposition, 
under proper conditions, of the diozonides and dioxozonides (Harries 
and Neymann, A., 1908, i, 967; Harries, A., 1912, i, 706) gives satis- 
factory results. The decomposition curves of the diozonides of Para 
caoutchouc (purified by twice precipitating its benzene solution by 
alcohol, and by two extractions with acetone in a Soxhlet apparatus 
for twelve hours), of gutta-percha, and of artificial caoutchouc obtained 
by the autopolymerisation of isoprene at 95°, are the same; the 
decomposition curve of artificial caoutchouc, obtained from isoprene 
by the acetic acid process, is slightly different. The decomposition 
curve of “sodium” caoutchouc diozonide is quite different. The same 
is true of the butadiene caoutchoucs. “ Sodium” butadiene-caoutchouc 
(purified by the alcohol-benzene method) forms a diozonide, the decom- 
position products of which do not contain a trace of succindialdehyde 
or levulaldehyde, and the decomposition curve of which is quite 
different from that of the diozonide of butadiene-caoutchouc polymerised 
by heat. 

Like natural caoutchouc, artificial “normal’’ caoutchoucs form 
diozonides and dioxozonides. Artificial “sodium” caoutchoucs also 
form diozonides and dioxozonides, although with greater difficulty ; 
the products of their decomposition by water are similar, but the 
diozonides yield a larger proportion of aldehydes, the dioxozonides a 
larger amount of acids. 

Gutta-percha, purified by alcohol and chloroform and by prolonged 
extraction with acetone, yields, with washed 9—10% ozone, a diozonide, 
C,,»H,,0,, which so closely resembles the diozonide of natural or of 
- artificial caoutchouc that most probably they are identical. By further 
treatment with 18% ozone in chloroform, gutta-percha diozonide yields 
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a dioxozonide, O,,H,,0,, which behaves like the dioxozonide of Para 
caoutchouc. 

The authors have been able to account for a phenomenon which 
has frequently been observed. Caoutchouc diozonides, prepared 
apparently in the same manner, frequently yield, by decomposition 
with water, different amounts of the crystalline levulaldehyde 
diperoxide, m. p. 196°; it has now been shown that the quantity 
of this product increases with amount of dioxozonide in the diozonide. 

In partial agreement with Gottlob (A., 1908, i, 436), the authors 
find that the diozonides of African (Congo) caoutchoucs yield quantities 
of decomposition products distinctly different from those of the 
decomposition products of the diozonides of Para caoutchouc, artificial 
caoutchouc, and gutta-percha. Congo caoutchoucs yield dioxozonides 
only with difficulty. 

[With WicneLtm Scuénperc.|—The exhaustive methylation of 
piperidine is not a suitable method for the preparation of piperylene 
in quantity. It can be obtained readily as follows: (1) acraldehyde 
and magnesium ethyl bromide yield by the usual process the alcohol, 
CH,:CH*CHEt-OH, which is then dehydrated by phthalic anhydride ; 
(2) the alcohol, CHEt,°OH, prepared in the usual manner from ethyl 
formate and magnesium ethyl bromide, yields A*-pentene by distilla- 
tion with phosphoric oxide ; the olefine forms a «dibromide, 

CHMeBr-CHEtBr, 


b. p. 65—70°/15 mm., which is converted into piperylene by the 
sodium carbonate process at about 600°. This is the best method. 

By heating for about fourteen days at 105—110° in an atmosphere 
of carbon dioxide, piperylene polymerises to “normal” piperylene- 
caoutchouc, C,,H,,, which is elastic and very closely resembles “ normal ”’ 
isoprene-caoutchouc in most of its properties. It forms a néérosite-a, ° 
C,)H,,O,N, (?), decomp. 118—122°, yellow powder, insoluble in 
acetone or ethyl acetate, and a nitrosite-c, 2C,,H,,O,N,, decomp., 
162—164°, easily soluble in acetone or ethyl acetate, and an unstable 
bromide, C,,H,,Br, (2), decomp. 150—160°, pale yellow, amorphous 
powder ; these three derivatives are almost indistinguishable from the 
corresponding derivatives of “normal” isopreve-caoutchouc. The 
ozonides of the two caoutchoucs, however, are quite dissimilar. By 
treatment with washed ozone in chloroform, piperylene-caoutchouc 
yields the diozonide, C,)H,,0,, which explodes violently by heating, 
and exhibits the usual properties of ozonides. It forms a dioxozonide 
only with very great difficulty. The decomposition curve of piperylene- 
caoutchouc diozonide is similar to, yet quite distinct from, that of 
normal caoutchouc diozonide, but the decomposition products are 
quite different. The former diozonide does not yield |zvulaldehyde, 
but a substance which is most probably methylsuccindialdehyde. 
Hence “normal” piperylene-caoutchouc (which is a true structural 
isomeride of “ normal” caoutchouc, piperylene being A*y-pentadiene) 
is a derivative of 1 : 5-dimethyl-2 : 6-cyclooctadienée, 

' , YHMe-CH:CH:-CH, 
2CHMe:CH-CH:CH, —> sr pone aR 
2CHO-CH,°CH Me-CHO. 
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During the polymerisation of piperylene by heating, a by-product is 
obtained in the form of a terpene, C,)H,, b. p. 58—59°/11 mm., 
D?”* 0:8313, nZ° 1:46916, n, 1°46620, nm, 1:48373, which forms a 
crystalline bromide, m. p. 178°, and a white diozonide, C,,H,,0, ; the 
velocity of decomposition of the latter by water at 125° is very great, 
but definite substances could not be isolated from the products owing 
to lack of material. 

The polymerisation of piperylene by sodium at 60° yields a 
‘sodium ” piperylene-caoutchouc which is brittle after purification ; it 
forms a nitrosite, decomp. 140—145°, and a bromide, the analyses of 
which do not correspond with the formule of the normal compounds, 

[By the Aurnor. |—The proof of the presence of an 8-ring in “ normal” 
caoutchoucs is of fundamental importance in the chemistry of 
caoutchoucs. To test this point, the velocity of decomposition 
of “normal” butadiene-caoutchouc diozonide has been com- 
pared with that of the diozonide of Willstitter’s 1 : 5-eyclo- 
octadiene. (A serious difficulty is encountered in separating the 
“normal” butadiene-caoutchouc from the terpenoid hydrocarbon, 
C,H,., obtained as a by-product during the polymerisation. Both 
substances form almost colourless diozonides, C,H,,0, ; the diozonide 
of the terpenoid hydrocarbon is decomposed very rapidly by water at 
125°, and the products of decomposition contain hydrogen peroxide, 
but do not respond to the pyrrole test.) The comparison shows that 
both decompose at the same rate -(at first the “normal” butadiene- 
caoutchouc decomposes more rapidly, but this is probably due to the 
presence of a little of the easily decomposable diozonide of the 
terpenoid hydrocarbon), and yield practically the same amount of 
succindialdehyde. Since the decomposition curve of 1: 5-cyclo- 
octadiene diozonide is very characteristic, and since the decomposition 
products of the two diozonides are quite alike in not responding to the 
hydrogen peroxide test and in containing the same percentage of 
succindialdehyde, the statement is made with considerable confidence 
that “ normal” caoutchoucs contain an 8-ring. 

[With Ricwarp Seirz.|—Although Zelinsky and Gorsky (A., 1908, 
i, 619) have resolved 1l-methyl-A’**cyclohexadiene into its active 
forms, their method of preparing the substance does not necessarily 
lead to the formation of a compound of this constitution (compare 
Harries and Neymann, A., 1909, i, 218). The authors, therefore, 
have used a method similar to that by which Harries obtained pure 
A'*.cyclohexadiene (A., 1912, i, 343). 1-Methyl-A*-cyclohexene and 
bromine in acetic acid yield 3: 4-dibromo-1l-methylcyclohexane, b. p. 
94—95°/12 mm., which reacts with 33% alcoholic trimethylamine 
(2 mols.) at about 95° for twenty hours to form 1-methyl-A*-cyclo- 
hexenyl-3-trimethylammonium bromide or 1-methyl-A°-cyclohexenyl-4-tri- 
methylammonium bromide, C,)H..NBr, m. p. 166—167°. The bromide, 
whichever constitution it may have, must yield 1-methy]-A**-cyclohexa- 
diene by treatment with water and silver oxide and subsequent distilla- 
tion.. The hydrocarbon agrees well in its physical constants (b. p. 
100:5—101°5°, D?* 0°8252, m, 1:46225, n>" 1°46619, m, 1-48519) with 
Zelinsky and Gorsky’s compound (loc. cit.). By treatment with 
unwashed 18—20% ozone in chloroform, it yields a diozonide, C,H,,.0,, 
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which is decomposed in ether by copper hydride, yielding probably 
methylsuccindialdehyde and glyoxal ; these substances, however, could 
not be.definitely identified. C. 8. 


Comparative Researches on the Polymerisation Products 
of By-Dimethylbutadiene obtained Spontaneously and by 
Heat. Cart D. Harriss (Annalen, 1913, 395, 264—272).—{ With 
Max Haceporn.|—“ Normal” fy-dimethylbutadiene-caoutchoue, pro- 
duced by heating By-dimethylbutadiene in a closed vessel, yields very 
readily the diozonide and the dioxozonide, both of which are decom- 
posed by water, giving an almost quantitative yield of acetonylacetone. 
Kondakov’s white, insoluble polymeride, produced by the prolonged 
keeping of By-dimethylbutadiene at the ordinary temperature, also 
readily forms a diozonide, C,H, O,, and dioxozonide, C,H. .O0,, by the 
decomposition of which by water only about 20% of acetonylacetone is 
produced. Also the decomposition curves of the two diozonides are 
very different. 

By exposure to air for a few hours, Kondakov’s polymeride changes 
to a yellow, soluble resin, This forms a diozonide, C,,H, O,, and 
diowozonide, C,,H,.O,, by the decomposition of which about 36% 
of acetonylacetone is obtained, 

The author is of opinion that Kondakov’s polymeride is not a true 
caoutchouc, and by analogy, therefore, that the caoutchouc obtained by 
Pickles (T., 1910, 9'7, 1085) by the prolonged keeping of isoprene is 
not true caoutchouc, C.8, 


Chlorophyll. L&ton Marcuiewss«1 (Annalen, 1913, 395, 194—210). 
—A reply to Willstatter and Isler (A., 1912, i, 710). The author 
maintains his contention that Willstatter’s phaeophytin is chloro- 
phyllan under another name. The heterogeneity of chlorophyllan was 
established by the author and Malarski (A., 1909, i, 947) before 
Willstatter (A., 1911, i, 393). 

The proportion of the components a and din chlorophyll is deter- 
mined far more conveniently by Marchlewski and Jacobson’s method 
(A., 1912, ii, 705) than by Willstitter and Isler’s process (oc. cit.) 


© 
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Alkaloids of Aconitum Lycoctonum. Hueinricn Scuuuze and 
Erich Bieruine (Arch. Pharm., 1913, 251, 8—49).—A detailed 
résumé is first given of the work of Hiibschmann (Schweiz. Woch. 
Pharm., 1865, 3, 269), Dragendorff and Spohn (A., 1885, 403), 
Einberg (Diss. Dorpat., 1887), Dohrmann (ibid., 1888), and van der 
Bellen (bzd., 1890) on these alkaloids. The author’s results extend, 
and to some extent confirm, those of Dragendorff and his pupils. It 
is shown that the alkaloids of this species differ from the typical 
“ aconitines” in not yielding two monobasic acids on hydrolysis. 

The coarsely ground roots were exhausted wit. 94% alcohol, the 
extract concentrated, and set aside to deposit sucrose, the mother 
liquor further concentrated, and diluted with three times its volume of 
water to separate resin and oil, and the filtrate, after extraction with 
ether to remove the last traces of oil, made alkaline with sodium 
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hydroxide and the liberated lycaconitine extracted with ether. The 
alkaline liquor was then shaken with chloroform, and the amorphous 
alkaloids so obtained freed from traces of lycaconitine by extraction 
with ether. This partly purified mixture of alkaloids was dissolved 
in dilute hydrochloric acid (3%), the solution treated with potassium 
thiocyanate in excess to remove an alkaloid giving an insoluble 
thiocyanate, and the filtrate made alkaline with sodium hydroxide and 
extracted with chloroform, which removed myoctonine. 

Lycaconitine, C,,H,,0, >N., [a]> +42°47° in alcohol, was decolorised 
by means of animal charcoal, and thus obtained as a colourless powder, 
easily soluble in alcohol or chloroform, less so in ether; it is a weak 
base from which no crystalline derivatives could be prepared. On 
hydrolysis by water or dilute hydrochloric acid, it yields succinic acid 
and anthranoyl-lycoctonine. Alkalis hydrolyse it to lycoctonine and 
lycoctoninic acid. 

Myoctonine, (C,,H,,0,,N.)o, [a]p + 44°79° in alcohol, is a colourless, 
amorphous powder, soluble in alcohol or chloroform, but sparingly so 
in ether ; the solution in alcohol fluoresces bluish-violet. No crystalline 
derivatives were obtained. On hydrolysis by hydrochloric acid or 
alkalis, it furnishes the same products as lycaconitine. 

The unnamed base giving an insoluble thiocyanate was not 
analysed; on hydrolysis by alkalis, it also yields lycoctonine and 
lycoctoninic acid. 

Lycoctonine, C,;H,,0,N,H,O, m. p. 131—133°, [a]? +49°64° in 
alcohol, crystallises in long, colourless needles from dilute alcohol, is a 
strong base, contains four methoxyl groups and a methylimino-group, 
and becomes amorphcus when dehydrated by drying at 100°/40 mm. 
The hydrochloride, B,HCI,H,O, m. p. 75° (decomp.), forms colourless 
prisms ; the hydrobromide, B,H Br,2H,O, has m. p. 88—89°, and the 
perchlorate, B,HC10,,13H,O, m. p. 68—69° (decomp.), forms heavy 
prisms. The methiodide, B,Mel, m. p. 178°, forms pale yellow needles 
from alcohol on addition of ether, and the methochloride aurichloride, 
B,Me,HAv(Cl,, small, heavy, yellow prisms, Lycoctonine contains at 
least two hydroxyl groups. 

Lycoctoninic acid, C,,H,,O,N, m. p. 179°, forms bright brown 
needies or leaflets from dilute alcohol, and appears to be succinanil- 
carboxylic acid (Riedel, A., 1912, i, 774). 

Anthranoyl-lycoctonine, C,.H,,O,N,, m. p. 154—155°, forms bright 
brown, glancing leaflets, is easily soluble in chloroform, but sparingly 
so in other solvents ; the solutions fluoresce bluish-violet. The alkaloid 
contains four methoxyl groups and a methylimino-group. The 
perchlorate, B,2HCIO,, alone was obtained crystalline; it forms aggre- 
gates of colourless needles, and does not melt completely even at 235°. 
On hydrolysis by sodium hydroxide in alcohol, the free base yields 
lycoctonine and anthranilic acid. Anthranoyl-lycoctonine is probably 
identical with Dragendorff’s “ lycaconine,” but as it is not analogous 
with the other “‘aconines,” lycoctonine being the corresponding sub- 
stance in this instance, it is proposed to abandon this name. 

The reactions of these alkaloids with the usual alkaloidal reagents 
and precipitants are tabulated in the original. 

Hildebrandt reports that in doses of 0-01 gram, lycaconitine stills the 
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frog’s heart in five hours and myoctonine in seven hours, death 
occurring three hours later. Lycoctonine causes paralysis after seven 
hours, but does not still the heart, whilst the action of the relatively 
insoluble anthranoyl-lycoctonine only becomes apparent after six days. 
When paralysis of the heart’s action does not come on too quickly, all 
the alkaloids show the characteristic action of the aconitines on the 
heart. in os 


y-Laudanine. iterMAN DEcKER and THeopor Ercuuer (Annalen, 
1913, 395, 377—381).—The reduction of an alcoholic solution of 
N-methylnorpapaverinium phenolbetaine (Decker and Dunant, A., 1908, 
i, 204) by tin and concentrated hydrochloric acid on the water-bath 
yields the stannochloride, C,)H,,0,N,HCI,SnCl,, of a base, C.oH,,0,N, 
m. p. 111°, which has the constitution : 


C,Hy(OMe),-CH,-CH< COMO) Son, 


and is called y-laudanine, since it differs from ‘atdlastine only by the 
interchange in position of a hydroxyl and a methoxyl group. The 
hydrochloride, platinichloride, chromate, picrate, m. p. 162—163°, and 
perchlorate of the base are mentioned. C. 8. 


Syntheses of Dihydroisoquinoline Derivatives. Herrman 
Decker, Watter Kropp, Hertnrich Hoyer, and Paut BgcKER 
(Annalen, 1913, 395, 299—320. Compare Pictet and Kay, A., 1909, 
i, 513; Decker and Kropp, <bid., i, 513).—Derivatives of 3 : 4-dihydro- 
isoquinoline are obtained by the interaction of acyl-@-phenylethyl- 
amides and phosphorus pentachloride and phosphoryl chloride in 
boiling benzene, toluene, or xylene, moisture being carefully excluded. 
Formo-£-phenylethylamide yields very little 3 ; 4-dihydroisoquinoline 
(picrate, m. p. 174—176°), the chief products being B-phenylethylamine 
and £-phenylethylaminomalon-8-phenylethylamide (Decker and Becker, 
A., 1911, i, 714)... Phenylaceto-8-phenylethylamide, treated as in 
Decker and Kropp’s method (loc. cit.), yields di-B-phenylethylamine (1), 
NH(CH,°CH,Ph),, b. p. 220—230°/30 mm. (picrate, m. p. 229—231°), 
and 1-benzyl-3 : 4-dihydroisoquinoline (picrate, m. p. 182°, not 174—175° 
[Pictet and Kay, Joc. cit.]). Oxalodi-8-phenylethylamide yields a 
substance (hydrochloride, m. p. 191—193°; picrate, C,,H,,O,N,, m. p. 
167—168°, canary-green needles), which is probably 3 : 4-dihydroiso- 
quinolyl-1-carboxy-B-phenylethylamide, C,NH,*CO-NH°CH,°CH,Ph, 
since it yields @-phenylethylamine and a derivative of ¢soquinoline 
by hydrolysis by hydrochloric acid at 120°. Even by energetic treat- 
ment, the substance cannot be converted into bis-3 : 4-dihydrotso- 
quinolyl. 

Homopiperonoylhomopiperonylamine yields 1-piperonylnorhydras- 

tinine (annexed formula), m. p. 
136—137°, colourless plates (picrate, 


m. p. 220—223° [decomp.]; platini- 
CH oY chloride, decomp. 175—180°), to- 
x 4\0 gether with another base, picrate, 


Ho m. p. 228°. 
CH, C,H,-0,-CH, Phenylacetohomopiperonylamide 
yields 1 - benzylnorhydrastinine 
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(picrate, m. p. 205—206° [decomp.]}), whilst benzohomopiperonylamide, 
CH,0,:C,H, ‘CH, ‘CH,-NH:‘COPh, m. p. 122°, colourless needles, 
prepared by heating homopiperonylamine benzoate, m. p. 115°, yellowish- 
green needles, at 180° (compare this vol., i, 272), or from homo- 
piperonylamine by the Schotten-Baumann method, yields 1-phenyl- 
norhydrastinine, C,,H,,0,.N, m. p. 141°, colourless prisms (methiodide, 
m. p. 241°; picrate, m. p. 188—190°). 

Formohomopiperonylamide yields by condensation norhydrastinine, 


CH,0,:C,H Pc. » ,m. p. 90—91°, stout needles (picrate, wm. p. 


237—238°; hydrochloride, m. p. 192°; platinichloride, decomp. 
about 240°), the chief product, however, being homopiperonylamino- 
malondihomopiperonyldiamide, 
CH,0,:C,H,°CH,°CH,*NH-CH(CO-NH:CH,°CH,°C,H,:CH,0,),, 
m. p. 124—126° (decomp. ), colourless needles, “which forms a picrate, 
m. p. 210—211° (decomp.), yellow plates, and hydrochloride, m. p. 
182—183°. C. 8. 


Syntheses of Hydrastinine and its V-Homologues. HERMAN 
Decker (Annalen, 1913, 395, 321-—-328).—Norhydrastinine (pre- 
ceding abstract) and methyl sulphate react in toluene at 100° to form. 
2-methylnorhydrastinine methosulphate (hydrastinine methosulphate), 

C,,H,0,N Me’SO,Me, 
m. p. 117—119°, pale yellow, “crystalline ‘powder, from which hydras- 
tinive is berated by 15% sodium hydroxide at 0°. 

Norhydrastinine in alcoho! reacts with benzyl chloride at 50° to 
form the benzylochloride, C,,H,O,NCI*CH,Pb, m. p. 215°, pale yellow 
powder, and with ethyl iodide to form the ethiodide, C,,H,O,NEtI, 
m. p. 222°, yellow leaflets ; 2-ethylnorhydrastinine picrate has m. p- 
175°. C. S. 


Synthesis of Cotarnine and Third Synthesis of Hydrastinine. 
Herman Decker and Pavut Becker (Annalen, 1913, 395, 328—342). 
—Formylhomomyristicylamine, CH,O,-C,H,(OMe)-CH,°CH,-NH°CHO, 
m. p. 105—106° (corr.), colourless needles, obtained by heating homo- 
myristicylamine formate at 160—170° for three hours, is converted, 
by phosphoryl] chloride in boiling toluene aud subsequently basifying 
the aqueous solution of the product, into nercotarnine, 


CH,0,°C,H (OMe) gt? 


(picrate, wm. p. 182—184°, yellow needles), the methiodide of which, 
w. p. 184—186° (decomp. ), is identical with cotarnine hydriodide, and 
the methosulphate of which is converted into cotarnine picrate (Salway, 
T., 1911, 97, 1208) by alcoholic picric acid. 

Equal molecular quantities of homopiperonylamine and _benz- 
aldehyde react on the water-bath to form benzylidenehomopiperonyl- 
amine, CH,O,:C,H,°CH,*CH,°N-CHPh, m. p. 36°, pale yellow prisms, 
which is converted by methyl iodide (without a solvetit) at 100° into. 
the methiodide. The latter is hydrolysed by boiling 959% alcohol or by: 
steam, yielding beuzaldehyde and hemapiperonglettiglamine hydriodide;, 
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m. p. 135—136° (corr.), colourless leaflets. Homopiperonylmethylamine, 
C,)H,,0,N, b. p. 156—158°/24 mm., pale yellow oil (carbonate, m. p. 
72—15° ; hydrochloride, m. p. 183—185°; picrate, m. p. 166—167° 
[corr.]), is converted into formylhomopiperony|methylamine by heating 
its formate at 150—160° for seven hours. By condensation with 
phosphoryl chloride in boiling toluene and basification of the product, 
the formyl derivative is converted into hydrastinine. 

By processes similar to the preceding, benzylidenehuinopip2ronylamine 
and its ethiodide, homopiperonylethylamine hydriod:de, m. p. 126—128°, 
white leaflets, and the corresponding hydrochloride, m. p. 183—185°, 
and picrate, m. p. 135—136°, orange-red leaflets, formylhomopiperonyl- 
ethylamine, and 2-ethylnorhydrastinine (preceding abstract) have been 
prepared. 

When a certain temperature or duration of heating is exceeded, 
by-products are obtained in the interaction of benzylidenehomo- 
piperonylamine and an alkyl haloid. Their productlon is due to the 
formation of homopiperony] haloid, which reacts with the benzylidene 
compound in the same manner as does the alky! haloid, a derivative of 
dimethylamine being produced simultaneously. As an illustration of 
such heterospasis (compare Decker and Fellenberg, A., 1909, i, 116), 
equal molecular quantities of benzylidenehomopiperonylamine and 
methyl iodide have been heated in benzene at 140° for six hours and 
the product has been hydrolysed by steam, whereby dihomopiperonyl- 
amine hydriodide, NH(CH,°CH,°C,H,:CH,O,).,HI, m. p. 234—236°, 
pale yellow prisms, has been obtained. ‘The corresponding base has 
m. p. 72—75° (decomp.). 

Moreover, quaternary ammonium haloids are formed when moisture 
is present during the interaction of benzylidenehomopiperonylamine 
and an alkyl haloid ; in the preceding example, homopiperonyltrimethyl- 
ammonium todide, m. p. 260—261°, is formed. C.8 


Syntheses of Tetrahydroisoquinoline Derivatives. Hrrman 
Decker and Paut BEcksr (Annalen, 1913, 395, 342—362).—Homo- 
piperonylamine or a similar derivative of 8-phenylethylamine reacts 
readily at.the ordinary temperature with an equal molecular quantity 
of an aldehyde to form the alkylidene derivative, which is converted 
intoa tetrahydrotsoquinoline derivative by asuitablecatalyst ; homopiper- 
onylamine (or similar base) and the aldehyde, reacting directly in the 
presence of the catalyst, yield quite different products. 

By adding slowly a benzene solution of benzylidenehomopiperony]- 
amine to moderately warm, concentrated hydrochloric acid, the hydro- 
chloride, m. p. 309—311°, of 1-phenyldihydronorhydrastinine, 

2 


. 2 

CH,0,-CoHs<ouPh ‘NH’ 

m. p. 97—98°, large, hexagonal leaflets, is obtained ; the nitrate and 

prerate, m. p. 169—170° (decomp.), dark yellow prisms, are described. 

The same base is produced by reduting 1-phenylnorhydrastinine (pre- 

ceding abstract) by alcohol and 25% sodium amalgam, the solution 
being kept acid by the addition of glacial acetic acid. 

Piperonylidenehomopiperonylamine, m. p. 117—118° (unstable 

picrate, m. p. 143—145°), and cinnamylidenchomopiperonylamine, m. p. 

x 2 
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61—63°, are respectively prepared from equal molecular quantities of 
the components on the water-bath. 

The slow addition of homopiperonylamine to 20% formaldehyde yields 
homopiperonylmethyleneamine, CH,O,:C,H,*CH,*CH,°N:CH,, a liquid, 
which is converted by hydrochloric acid on the water-bath into the 
hydrochloride, m. p. 274—276°, of dihydronorhydrastinine, C,,H,,0,N, 
m. p. 81—83°. This base, the hydrochloride of which is also obtained 
by reducing norhydrastinine with tin and hydrochloric acid, forms a 
hydrobromide, m. p. 256—258°, picrate, m. p. 229—231° (decomp.), and 
carbonate, m. p. 114—115° (decomp. corr.), and reacts in benzene with 
methyl iodide to form the hydriodide, m. p. 239—241° (Freund and 
Will record 232°) of dihydrohydrastinine. Dihydronorhydrastinine 
and methyl sulphate react in benzene to form a crystalline substance, 
m. p. 135—137°, which is converted, by successive treatment with 
sodium hydrogen carbonate and hydrochloric acid, into dihydrohydra- 
stinine hydrochloride, m. p. 276—278°. Dihydrohydrastinine in the 
form of its hydrochloride is obtained directly from homopiperonyl- 
amine hydrochloride by heating it with 40% formaldehyde at 130° for 
three hours. The same hydrochloride is also produced from 
homopiperonylmethylamine hydrochloride or dihydronorhydrastinine 
hydrochloride and an excess of 40% formaldehyde at 120°. 

The paper closes with an explanation of Eschweiler’s process of 
methylation by means of formaldehyde which is represented by the 
scheme : 

CH,"OH 

RR’NH,HX -> REN 0H, 0H > 

x 


/Me 
RR'N {CHO —> RR’NMeX+H-:C0,H. 
x 
This explanation is in harmony with the fact that quaternary 
ammonium salts are not produced by Eschweiler’s method, and, applied 
to phenols, will account for the frequent occurrence of the methoxyl 
group in plant substances. C. 8. 


Synthesis of Pyrroles from Amino-ketones and Ketones 
or Ketonic Esters. Oscar Pinory and Paut Hirscu (Annalen, 
1913, 395, 63—74).—The synthesis of pyrrole derivatives by Knorr’s 
method of condensing amino-ketones and esters of f-ketonic acids 
in glacial acetic acid fails in many cases. The authors now find that 
condensation in alkaline solution is much more satisfactory, and that 
ketones can be used instead of ketonic esters. An aqueous solution of 
the amino-ketone hydrochloride is treated with an excess of an alkali 
hydroxide, the ketone or ketonic ester is added, and the closed vessel 
is kept at a gentle heat or left for several days at the ordinary 
temperature; thus aminoacetone yields 2:4-dimethylpyrrole with 
acetone, 2-phenyl-4-methylpyrrole, m. p. 152°, with acetophenone, 
2:3:4-trimethylpyrrole with methyl ethyl ketone, 3: 4-dimethyl- 
2-ethylpyrrole, an oil (picrate, m. p. 122°5°), with diethyl ketone, 
whilst methyl a:aminoethyl ketone yields 2:3: 5-trimethylpyrrole, b. p. 
75:5—76°5°/16 mm. (and tetramethylpyrazine as a by-product), with 
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acetone, and 2:3:4:5-tetramethylpyrrole (picrate, m. p. 125—126°), 

and chiefly tetramethylpyrazine, with methy! ethyl ketone. 
Aminoacetone yields ethyl 2 : 4-dimethylpyrrole-3-carboxylate with 

ethyl acetoacetate, and ethyl hydrogen 3-methylpyrrole-4 : 5-dicarboxylate, 


H-———= Me 
Beene. H)-C-CO, Et’ m. p. 196°, with ethyl oxalacetate; by 


hydrolysis the ethyl ‘hydrogen ester is converted into 3-methylpyrrole- 
4(or 5)-carboxylie acid, m. p. 149°, which yields 3-methylpyrrole by 
heating. 

Methyl a-aminoethyl ketone yields ethyl hydrogen 2:3-dimethyl- 
pyrrole-4 : 5-dicarboxylate, m. p. 201° (decomp.), and tetramethyl- 
pyrazine, with ethyl oxalacetate. By hydrolysis the ester yields 
2 : 3-dimethylpyrrole-4(or 5)-carboxylic acid, m. p. 188°, which decom- 
poses at 190—195° in carbon dioxide to form 2 :3-dimethylpyrrole, 
b. p. 629/11 mm. (picrate, 2C,H,N,C,H,(NO,),-OH, m. p. 146°5°). 

C. S. 


A New Method of Preparing Cyclamine-aldehydes and 
alcohols. II. Apotr KaurmMann and Louis G. Vatierre (Ber., 
1913, 46, 49—57. Compare A., 1912, i, 655).—In the earlier paper, 
the aldehydes obtained by the scission of the condensation products of 
nitrosodimethylaniline with 2-methylquinoline ethiodide or a-picoline 
methiodide were isolated only as phenylhydrazones ; processes are now 
described for the separation of the aldehydes in a free state. 

6-Methoxylepidine ethiodide, yellow or brown needles decomposing 
at 177—179°, gives in dilute aqueous solution a beautiful blue 
fluorescence ; it condenses with nitrosodimethylaniline when heated 
in alcoholic solution, with the formation of the p-dimethylaminoanil 
of 6-methoxyquinoline-4-aldehyde ethiodide, green columns, m. p. 
214—215°, which gives blue solutions in alcohol and carmine-red in 
water ; this substance dissolves in dilute hydrochloric acid, undergoing 
scission into p-aminodimethylaniline and 6-methoryquinoline-4-aldehyde 
ethiodide, the latter of which can be easily separated as the phenyl- 
hydrazone, red needles decomposing near 248°. 

The dimethylaminoanil of quinoline-2-aldehyde ethiodide (loc. cit.) 
is hydrolysed by mineral acid, and phenylhydrazine precipitates the 
phenylhydrazone of quinoline-2-aldehyde ethiodide ; if the addition of 
the phenylhydrazine be delayed for a time, the precipitate obtained is 
a mixture of the above with the phenylhydrazone of quinoline-2-aldehyde 
ethochloride, red needles, m. p. 180° (decomp.), which on reduction with 
zine and dilute hydrochloric acid yields a pungent smelling, oily base, 
together with some aniline. 

The hydrolysis of the dimethylaminoanil of pyridine-2-aldehyde 
methiodide likewise yields the methiodide and methochloride of the 
aldehyde, which can be separated as the phenylhydrazones, that of the 
methochloride decomposing near 235° after previous fusion in its water 
of crystallisation near 70°. 

If the phenylbydrazone of | yridine-2-aldehyde methiodide, after 
previous careful removal of water of crystallisation, is heated below 
its m. p. (244°) under 0°1—0-2 mm. pressure (obtained by Wohl’s 
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method with liquid air and charcoal), methyl iodide is liberated with 
the formation of pyridine-2-aldehyde phenylhydrazone, yellow needles 
or leaflets, m. p. 180—182°; hydrochloride, orange-yellow needles, 
m. p. 188° (decomp.). The methochloride can also be used for the 
reaction. 

In a similar manner the phenylhydrazone of quinoline-2-aldehyde 
ethiodide can be decomposed to produce qguinoline-2-aldehydepheny!- 
hydrazone, yellowish-brown needles or leaflets, m. p. 203—204° ; hydro- 
chloride, red needles, m. p. about 237° (decomp.) (compare von Miller 
and Spady, A., 1886, 370). 

Pyridine-2-aldehydephenylhydrazone undergoes reversible hydrolysis 
when treated with warm mineral acid, but the addition of dinitro- 
benzaldehyde causes the removal of the phenylhydrazine by forming 
a very sparingly soluble phenylhydrazone, and the hydrolysis then 
proceeds to completion ; free pyridine-2-aldehyde is a pungent liquid, 
b. p. 210°/725 mm., which gives the usual aldehyde reactions except 
with Fehling’s solution. 

Quinoline-2-aldehyde, obtained by hydrolysis of the phenylhydrazone 
at 120—130° under pressure, forms colourless tablets, m. p. 70—71° 
- (compare von Miller and Spady, Joc. cit.). D. F. T. 


4-Quinolyl Ketones. II. Apotr Kaurmann, Max KuNKLER, 
and Heinrich Preyer (Ber., 1913, 46, 57—64. Compare A., 1912, 
i, 1017).—From a comparison of the cinchona alkaloids the conclusion 
is drawn that a substance of the structure 6-alkyloxy-4(8-dialkylamino- 
a-hydroxyalky])-quinoline should possess properties similar to those of 
uinine. 
: 4-Quinolyl methyl ketone has b. p. 99°/0°08 mm., and 4-quinolyl 
phenyl ketone, m. p. 59°, b. p. 142°/0°12 mm. 

6-Ethoxyquinoline (Kaufmann and Peyer, A., 1912, i, 650) readily 
unites with methyl sulphate with the formation of a yellow solid, the 
fluorescent solution of which when treated with potassium cyanide 
yields 4-cyano-6-ethoxy-l-methyl-1 : 4-dihydroquinoline ; the ethereal 
extract of this substance is oxidised by alcoholic iodine to red needles 
of 4-cyano-6-ethoxyquinoline methiodide, m. p. 183—184° (decomp.), 
which when heated near its m. p. in a vacuum liberates methyl iodide, 
leaving free 4-cyano-6-ethoxyquinoline as yellow needles m. p. 118°, 
which give fluorescent solutions. When treated in benzene solution 
with an ethereal solution of magnesium methyl iodide the cyano- 
compound is converted into 6-ethoxy-4-quinolyl methyl ketone, golden- 
yellow leaflets or needles, m. p. 80—81°, whilst with magnesium ethyl 
iodide in an analogous manner, 6-ethoxyquinolyl ethyl ketone, golden- 
yellow crystals, m. p. 92°, is produced ; both ketones with dilute acids 
give yellow solutions with a greenish fluorescence. 

6-Methoxy-4-quinolyl methyl ketone, dissolved in acetic acid of 
50% concentration, is reduced by zinc dust to 6-methoxy-4-quinolyl 
methyl carbinol, needles, m. p. 120—121°, which gives a blue fluores- 
cence in dilute sulphuric acid, and an emerald-green coloration with 
chlorine water and ammonia. 

4-Quinolyl methyl ketone in alcoholic solution containing sodium 
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ethoxide is converted by amy] nitrite into 4-quinolyl oximinomethyl 

ketone, colourless needles, m. p. 

' ; 237—242° (decomp.), which gives a 

(YY NoH(0n) CH,’NH, yellow substance wit phenylhydrazine, 

ei and is reduced by an acid solution of 

N stannous chloride to B-amino-a-hydr- 

oxy-4-quinolylethane (annexed formula) ; 

hydrochloride, a greyish-white powder, m. p. 208—210° (decomp.) ; 
picrate, leaflets, m. p. 202°. D. F. T. 


A Methylnaphthassoquinoline, Am®é Picrer and B. Manevircn 
(Arch. Sci. phys. nat., 1913, [iv], 35, 40—47. Compare Pictet and 
Gams, A., 1909, i, 671).—The preparation of 1-methyl-a-naphthaiso- 
quinoline (annexed formula) is described. 

A mixture of a- and 8-naphthyl methyl ketones was obtained by the 
addition of aluminium chloride to a solution of 
naphthalene and acetyl chloride in carbon disulphide. 
The two isomerides were separated by treatment of 
their alcoholic solution with a saturated solution of 
picric acid, whereby the a-naphthyl methyl ketone 
picrate was precipitated, from which, by decomposi- 
tion with sodium carbonate, a-naphthy! methyl ketone, 
b. p. 292—293°, was isolated in 25—30% yield. 

8-Naphthyl methyl ketone, b. p. 171—172°/12 mm., m. p. 51°, was 
obtained from the mother liquor, the yield being 12—15%. Attempts 
to prepare the a-ketone by the action of acetyl chloride on an 
ethereal solution of magnesium a-naphthyl bromide were less 
successful. 

a-Naphthyl oximinomethyl ketone, m. p. 183°, was formed by the 
gradual addition of amy! nitrite to an alcoholic solution of a-naphthyl 
methyl ketone in the presence of sodium ethoxide, and was trans- 
formed into a-naphthyl aminomethyl ketone hydrochloride, m. p. 245—250° 
(decomp.) by reduction with stannous chloride. The free base was 
unstable. 

a-Naphthyl acetylaminomethyl ketone, C,,)H,"CO°CH,-NHAc, m. p. 
103°, prepared by the action of acetic anhydride and potassium 
hydroxide on a concentrated aqueous solution of the above hydro- 
chloride, was reduced by means of sodium amalgam to the corresponding 
carbinol, needles, m. p. 145—146°, which, when treated with phos- 
phoric oxide in boiling xylene solution, was transformed into 
1-methyl-a-naphthaisoquinoline, m. p. 95—96°. H. W. 


Amino-Imino-Desmotropy. Kurt H. Meyer and Hans 
Scuiosser (Ber., 1913, 46, 29—32).—It has already been shown 
(Meyer, A., 1911, i, 193) that 9-hydroxyanthracene exhibits tauto- 
merism between its enolic and ketonic isomeric structures (anthranol 
and anthrone), and it is now discovered that similar tautomerism can 
exist in the anthracene group with 9-aminoanthracene derivatives. 

The oxidation of 9-aminoanthracene by amy! nitrite (Kaufler and 
Suchannek, A., 1907, i, 225) or by bromine in alcoholic solution gives 
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rise to a substance, m. p. 204—205°, which from its lack of colour and 
of fluorescence must be dianthronedi-imine, 
NH:0< Ce Son-cH<CoH>o:NE ; 

644 64 
it is a diucid base, and the course of the oxidation is evidently analogous 
to that of anthranol (Meyer, Joc. cit.). When the substauce is boiled 
for an hour with a methyl-alcoholic solution of potassium hydroxide, 
it is converted into the ws meee FON 

fe 6 Ay CG fe 6 mee 

NH, ion? Hi, PE S 0,8 Jo: NH,, 

golden-yellow leaflets, m. p. 334° (compare am A., 1887, 1049), 
which dissolves in benzene to a solution with a green fluorescence. 
The same isomeric change can be induced less readily by boiling with 
acetic acid or by fusion, but the reverse change from the amino- to 
imino-compound could not be accomplished. D. F. T. 


Phenylbenzylidenehydrazine. Gora LockEmMann and Franz 
Luctus (Ber., 1913, 46, 150—152).—Thiele and Pickard (A., 1898, i, 
474) obtained by the action of acetic anhydride and zinc chloride or 
sulphuric acid on phenylbenzylidenehydrazine an isomeric B-modifica- 
tion of the hydrazine, m. p. 136°. On repetition the only product 
now obtained is a-acetyl-a-pheny|-8-benzylidenehydrazine, m. p. 122°. 

E. F. A. 


Constitution of ‘“‘ Anilipyrine.’”’ Ezio Comanpucct (Boll. chim. 
JSarm., 1912, 51, 741—743).—Two “ anilipyrines” have been described, 
of which one was supposed to result from the condensation of equi- 
molecular quantities of antipyrine and acetanilide, and the other from 
two molecules of antipyrine with one molecule of acetanilide. By the 
method of thermal analysis, the author now shows that these substances 
are neither compounds nor even mixed erystals, but consist simply of 
crystalline mixtures. When fused mixtures of the antipyrine and 
acetanilide are cooled, an eutectic is observed corresponding with 45% 
of antipyrine and 45°. The behaviour of the “anilipyrines” with 
solvents supports the above results. RV. & 


Constitution of “ Anilipyrine.” Lino Meretto Zampotti (Boll. 
chim. farm., 1912, 51, 780—782. Compare preceding abstract).— 
Polemical. The author appears to be in agreement with Comanducci’s 
conclusions as now stated. From his preliminary experiments, 
however, the eutectic temperature is at least 48°5°. R. V. 


Reaction Products from 1-Phenyl-3-methyl-5-pyrazolone 
and Phthalic Anhydride. Gustav ScuuiTz and Grore Roupe (J. 
pr. Chem., 1913, [ii], 8'7, 119—142).—When crystallised from ethyl 
acetate or acetone, the product, formed by fusing 1-phenyl-3-methyl- 
5-pyrazolone with phthalic anhydride in equimolecular proportions at 
120°, yields an orange-yellow, crystalline substance, which becomes red 
and melts at 202—204°, and on crystallisation from methy! alcohol 
and acetic acid, or on treatment with aqueous alkalis, loses phthalic 
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acid and is converted into the red substance first observed by Knorr 
(A., 1887, 601). 

The latter compound is best prepared by boiling the product of the 
fusion with water until it is completely soluble in chloroform. It 
crystallises in clusters of dark red prisms or thin, lancet-shaped leaflets, 
m. p. 208—210° or above, according to the rapidity of heating, and 
when heated with phthalic acid in acetone or ethyl acetate solution is 
transformed into the above-mentioned yellow substance. 

The constitution of the red substance is represented by one of the 
following formule : 

C-C,H,°CO,H C-C,H,°CO,H 
“ LoMerg7 \ HOM, CMec7 Nc “OMe. 
NPh*CO O-NPh <ypn-do C(OH):-NPh~ “* 

It separates from methyl alcohol and chloYoform in red prisms, 
containing the solvent, and dissolves in aqueous alkalis and alkaline 
carbonates, forming orange-red salts ; the red mono- and di-silver salts 
are mentioned. With methyl-alcoholic hydrogen chloride, it forms a 
methyl ester, C,>H,,0,N,, which crystallises in orange-yellow prisms or 
plates having a bluish glance, m. p. 178—175°, and yields a red silver 
salt, C,,H,.O,N,Ag. When heated in nitrobenzene solution or in 
other solvents of high b. p., the red substance decomposes into 
1-pheny]-3-methyl-5-pyrazolone and 1-phenyl-3-methyl-4-pyrazol-5-onyl- 


., N=CMe__,.,, C,H, , by 
idenephthalide, MPh: C go UC 00. This crystallises in slender, 


red needles, which sinter at 208°, and have m. p. 212—219°, accord- 

ing to the rapidity of heating. It combines with 1-phenyl-3-methy]l- 

5-pyrazolone in boiling cumene solution to form the original red 

compound, and is resolved by aqueous alkalis into the ketonie acid, 

ph. co>CH-00-0,H,-C0,H, which forms lustrous, yellow leaflets 

of variable m. p. (145—160°), and is reconverted by the action of 

acetic anhydride into the phthalide, 

When warmed with acetic anhydride and a little sulphuric acid, 

the original red substance is trans- 

CO formed into an anhydride (annexed 

O.H,< >0 formula), crystallising in slender, colour- 

less needles, m. p. 261°; the reverse 

coed” NOOMe. transformation may be effected by boil- 

NPh:C-—-0O--C:NPh ing the anhydride with alcoholic alkali 
hydroxides. F. B, 


The Constitution of the Pyrazolinecarboxylic Acids. Avaust 
Darapsky (Ber., 1913, 46, 218—225).—Polemical ; a reply to Biilow 
(this vol., i, 101). D. F..T. 


A New Example of the Reversed Pinacolin Rearrangement. 
Heiricn Bittz and Kart Seypet ( Ber., 1913, 46, 138 —142).—4:5-Di- 

enytsinydvontvtaiions, Tht OO; te oxidieed by ‘nitric ast ‘i 
phenyldihydroglyoxalone, (5) ww i y 
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HO: OPh- NH 
4 :5-diphenyldihydroglyoxalone glycol, HO: ph: NHO OO which in 


presence of alkaline hydroxides undergoes a normal pinacolin rearrange- 
>co (compare Biltz, A., 


GPh, ‘NH 


ment into 5 :5-diphenylhydantoin, | é0—NH 
1909, i, 525). 

When this hydantoin is energetically reduced with hydrogen iodide 
and phosphorus, 4 :5-diphenyldihydroglyoxalone is obtained together with 
decomposition products, the phenyl group returning to its original 
place. 

The decomposition products include diphenylacetic acid and diphenyl- 
methane, indicating that in the hydantoin the two phenyl residues are 
attached to the same carbon atom. 

On reducing 5 :5-diphenylhydantoin by distillation with zinc dust, 
diphenylmethane and benzonitrile are formed, the latter being due to 
the rearrangement into diphenylglyoxalone which gives rise to benzo- 
nitrile when distilled with zinc dust. 

Di-p-bromo-4 :5-diphenylhydantoin is very resistant to hydrogen 
iodide and phosphorus. Only bis-p-bromophenylmethane could be iso- 
lated from the reaction products ; the presence of di-p-bromodipheny]- 
acetic acid and of di-p-bromodiphenyldihydroglyoxalone was made 
probable. E. F. A. 


Phenazine. Frieprich Krnrmann and Em. Havas (Ber., 1913, 
46, 341—352).—The authors have obtained good yields of phenazine 
by the action of o-aminodiphenylamine on o-nitrodiphenylamine in the 
presence of anhydrous sodium acetate, and have examined several of 
its derivatives. 

o-Nitrodiphenylamine was obtained in 85—90% yield by heating 
o-chloronitrobenzene, aniline, and anhydrous sodium acetate during 
twelve to fifteen hours at 215°. Reduction of its alcoholic solution 
by stannous chloride and hydrochloric acid gave o-aminodipheny]l- 
amine. For the preparation of phenazine, o-nitrodiphenylamine, 
o-aminodiphenylamine, and anhydrous sodium acetate were heated at 
about 250°, when a violent reaction occurred. The phenazine was 
isolated by distillation of the crude product, or, better, by treatment 
with superheated steam ; yield, 60—-70%. In the absence of sodium 
acetate, only traces of phenazine could be obtained. 

When dissolved in nitrobenzene and treated with methyl sulphate, 
phenazine yielded methylphenazoniwm methosulphate as greenish-yellow 
prisms. The corresponding platinichloride, C,,H,.N,Cl,Pt, and di- 
chromate, C,,H,.N,0,Cr,, were analysed, but the chloride, bromide, 
and nitrate were found to be so readily soluble in water that they 
could not be precipitated from a solution of the sulphate. When 
concentrated aqueous potassium iodide was added to an aqueous 
solution of methylphenazonium methosulphate, an orange-coloured 
solution was obtained, which, after a short time, deposited greenish- 
black needles. The latter dissolved readily in hot alcohol with 
formation of a greenish-yellow solution, which, when rapidly cooled, 
yielded bluish leaflets, which could be ground to a dirty-green powder. 
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Analyses of the crystals yielded figures agreeing with those required 
by the normal iodide, C,,H,,N,I. The authors, however, are led to 
the conclusion that this substance is only contained in the yellow 
solution, and that the crystals probably consist of a quinhydrone salt 
composed of 1 mol. of methylphenazonium tri-iodide and 2 mols. of 
methyldihydrophenazine. 

In the presence of air, sodium hydroxide transformed a solution of 
methylphenazonium methosulphate into phenazine mixed with small 
N SS a red substance, probably having the 

, annexed formula. Similarly, aqueous ammonia 

/ ee 4 a yielded mainly phenazine when brought into reaction 

with methylphenazonium salts, but, in the absence 

‘NG , \Z ta of water, salts of 3-aminomethylphenazonium were 

© readily obtained. Of these, the following were 

isolated, namely, the chloride, bromide, and nitrate, green needles which 
yielded magenta-red solutions, and the platinichloride. 

1 ; 3-Dinitrophenazine was obtained by cautiously heating phenazine 
with sulphuric acid and rather more than the calculated amount of 
nitric acid to 130°. It crystallised in yellow 
needles, which had no definite m. p., but decom- 
posed above 200°. Reduction of this substance 
| | Ino, >Y hydrogen sulphide in ammoniacal alcoholic 
\A4\4\/ ~? solution led to the formation of dinitrodihydro- 

NH phenazine (annexed formula), the constitution 
of which follows from its identity with the com- 
pound prepared by Kehrmann and Messinger (A., 1894, i, 55), and by 
Leemann and Grandmougin (A., 1908, i, 478), from o-phenylene- 
diamine and picryl chloride. Attempts to reduce 1 : 3-dinitrophen- 
azine or its dihydro-derivative to diaminophenazine were unsuccessful. 

The authors have re-investigated the acetylation of dihydro- 
phenazine (compare Hinsberg and Garfunkel, A., 1897, i, 123; 
Tichwinski and Wolochowitsch, A., 1905, i, 383 ; Hinsberg, A., 1905, 
i, 840). They find that pure acetic anhydride and pure dihydro- 
phenazine yield only a monoacetyl derivative, whilst the diacetyl 
derivative is immediately formed if a trace of zinc! chloride is added. 
They consider that dihydrophenazine and its diacetyl derivative 
possess a symmetrical structure, whilst the yellow monoacetyl deriv- 

ative and dihydrophenazine sulphate are probably 

H NH derived from the annexed unsymmetrical form. 

\ i” 4 ~~ ‘d 2," A solution of dihydrophenazine diacetate in glacial 

| acetic acid was mixed with concentrated nitrie acid 

™~ y, \ * K / and warmed on the water-bath, whereby a mixture of 

2-nitrophenazine, m. p. 214°, and nitrodiacetyldihydro- 

phenazme, m. p. 166°, was obtained. The latter sub- 

stance yielded 3-aminophenazine when warmed with concentrated 
sulphuric acid. 

2-Aminophenazine (compare Fischer and Hepp, A., 1889, 500) was 
obtained by reduction of an alcoholic solution of nitrodiacetyldihydro- 
phenazine by stannous chloride and hydrochloric acid, oxidation of the 
tin salt so obtained by ferric chloride solution, and liberation of the 
base by means of ammonia. H, W. 
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New Methods of Preparation of Asymmetric a8-Naph- 
thazine. Fritz ReirzEnste1n ‘and Franz Anpre (J. pr. Chem., 1913, 
[ii], 8'7, 97 —118).—as-aB-Naphthazine (Fischer and Junk, A., 1893, 
i, 283) has been prepared (1) from §-naphthylamine by the action of 
sulphur monochloride or sulphuryl chloride in pyridine solution, and 
also by distillation over magnesium and barium peroxides ; (ii) from 
a-naphthylamine by heating with calcium oxide, and (iii) by sublimation 
of aceto-B-naphthylamide over a mixture of barium peroxide and 
calcium oxide. It forms greenish-yellow crystals, m. p. 278—281°, 
according to the method of preparation, and yields a dinitro-derivative, 
m. p. 330—332°, which is reduced by aqueous sodium sulphide to 
diaminonaphthazine (compare D.R.-P. 166363). When warmed with 
alcohol and hydrochloric acid, it forms an unstable red hydrochloride. 

In pyridine solution, sulphury! chloride reacts with a-naphthylamine, 
yielding a red substance, m. p. 169°, and with aceto-B-naphthylamide to 
form aceto-1-chloro-8-naphthylamide. 

When distilled over a mixture of barium peroxide and calcium oxide, 
benzidine yields a substance, m. p. 122°, probably identical with the 


azine, NHy'C,HyCHy<y>C,Hy-O,H H,, isolated by Kalb (Diss., 


Miinchen, 1905) from the product obtained by oxidising benzidine. 
The action of sulphuryl chloride on benzidine in pyridine solution 
gives rise to a substance, m. p. 126°, which is considered to be a chloro- 
derivative of benzidine or of the above-mentioned azine. F, B. 


Synthesis of Two Isomeric Oxytetrazoles from Azoimide 
and Fulminic Acid. F. Carto Paazzo and G. Maroena (Gazzetta, 
1913, 43, i, 69—80).—The interaction of azoimide and fulminic acid 
yields, not only the 1-hydroxytetrazole previously described (compare 
Palazzo, A., 1910, i, 342), but also an isomeride of this substance. Its 
formation is favoured by a low temperature, The sodium salt of iso- 
oxytetrazole, CHON,Na,3H,0, forms large crystals, which have been 
described by Rosati (this vol., i, 207). 1t yields other salts by double 
decomposition, and gives also a benzoyl derivative, which crystallises 
in needles, m. p. 94°. The sodium salt is stable towards water and 
alkalis, but with sulphuric acid or with fuming hydrochloric acid 
suffers a decomposition analogous to that of its isomeride. The iso- 
oxytetrazole, CHON,:NH, is obtained by treating the sodium salt with 
cold, dilute sulphuric acid; it has m. p. 155° (softening a few degrees 
previously). The decomposition of this substance with sulphuric acid 
is similar to that of the isomeride, but hydrochloric acid acts some- 
what differently. The acid and its salts explode on percussion and 
also when heated. 

The 1-hydroxytetrazole previously described forms when treated with 
diazomethane an ether containing a methoxy] group; it has m. p. 
93—94°, The dsooxytetrazole forms an JN-ether. 

The authors consider that the isooxytetrazole probably has the 
following structure : ee ae They regard the production of 
these two isomerides from fulminic acid as a further proof of the 
tautomeric nature of that substance. R. V. 8. 
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Halogen Substitution Products of Azo-dyes. S. WuHsrr 
(Monatsh., 1913, 34, 243—-254).—The influence of halogen substitu- 
tion on the shade and usefulness of some dyes has been systematically 
studied. 

Group A.— o-, m- and p-Chloro-, bromo-, and iodo-anilines, diazotised 
and coupled with f-naphthol-8-sulphonic acid in sodium carbonate 
solution, give yellow to red dyes, the y-compounds being darker and 
the m-compounds lighter than the o-members, whilst the shades deepen 
from chlorine to iodine. 

Group B.—The same bases give redder dyes with a-naphthol-2 : 8-di- 
sulphonic acid, but the same generalisations may be made. 

Group C.—Anilive, m- and p-bromoaniline do not couple so readily 
with 1-amino-§-naphthol-6-sulphonic acid, and the dyes are dark red 
tinged with blue. 

Group D.—2 :4-Dibromoaniline is less easily diazotised and coupled 
than the mono-derivatives, but gives deeper colours with the above 
sulphonates. 

The dyes are faster than the unsubstituted analogues, and their 
colouring power is much enhanced. ‘The ortho- and para-compounds are 
more valuable than the meta-, and the bromo- and iodo-derivatives are 
much more effective that the chloro-dyes. J.C. W. 


Congo-Red. I. Experimental Part. fF. I. BocoJavLEnsx1. 
II. Theoretical Part. Vuiapimir G. Scuaposcanixov (J. Russ. 
Phys. Chem. Soc., 1912, 44, 1813—1844).—The action of either strong 
or weak acids (even carbonic acid) on Congo-red results in the replace- 
ment of the sodium by hydrogen. With strong acids the action 
proceeds rapidly and yields a dark blue precipitate, which when 
washed gives a blue colloidal solution; the latter cannot be freed 
from admixed impurities by washing or dialysis. This solution of 
Congo-blue exhibits electrical conductivity, which is, however, 
probably conditioned by the impurities present. The action of weak 
acids gives the same product, but in a crystalline condition. Very 
small crystals of Congo-blue are capable of forming suspensions which 
closely resemble the colloidal solutions ; both the colloidal particles 
and the crystals carry negative charges, both are coagulated without 
change of structure by acids or acid salts, and both the colloidal 
solution and the filtered crystalloidal suspension show Brownian 
movement under the ultramicroscope, the crystals passing through the 
filter. 

The theoretical considerations of Part II lead to the following 
conclusions. The change in colour of substantive bisazo-colouring 
matters is conditioned by change in their intramolecular structure. 
The red forms of amino- and hydroxybisazo-colouring matters of the 
Congo-red type correspond with the azoid configuration of the 
molecules, whilst the blue forms correspond with the quinonoid 
structure. The instability of these forms and their ready inter- 
conversion are regarded as due to the agency of so-called ‘‘ suspensive ” 
linkings and of mobile hydrogen. , Zz. &. &. 
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Aniline-Black and Allied Compounds. III. Arruur G. 
Green and Satomon Wotrr (Ber., 1913, 46, 33—49).—See P., 1912, 


28, 250. 


The Density and Solution Volume of Some Proteins. 
(Miss) Harriette Cuick and Cuartes J. Martin (Biochem. J., 1913, 7, 
92—96).—A comparison was instituted in the case of four proteins, 
caseinogen, egg-albumin, serum-albumin, and serum-globulin, between 
the density directly determined with dry specimens and that 
calculated from the specific gravity of concentrated solutions. The 
latter is found to be 5 to 8% in excess of the former, showing the 
extent of shrinkage in volume taking place when these proteins enter 
into colloidal solution. W. D. H. 


The Hydrolysis of Organic Phosphorus Compounds by 
Dilute Acid and Dilute Alkali. R. H. Apgrs P.Limmer (Bio- 
chem. J., 1913, 7, 72—80).—Ethyl dihydrogen phosphate, glycero- 
phosphoric acid, and phytic acid are hydrolysed by acid, but are stable 
to alkali. Hexose-phosphoric acid and phospho-protein behave so 
differently to alkali from the other three compounds mentioned, that 
they are probably not esters. In phospho-proteins, the phosphoric 
acid is probably united to one of the amino-acids. Hexose-phosphoric 
acid reduces Fehling’s solution, which points to the presence of a 
functioning aldehyde or ketone group. Some suggestions as to atomic 


grouping are made to explain the differences in reaction referred to. 
W. Dz. H. 


Protein Compounds. Watrtrer H. Eppy (Biochem. Bull., 1912, 
2, 111—122).—A description is given of protein salts formed by 
combining organic bases (strychnine, morphine, etc.) with acid reacting 
proteins (mucoids, nucleoproteins) and by combining the latter with 
basic reacting proteins, such as histone. It is pointed out that so- 


called histone, however, is itself probably a protein sult. 
W. D. H. 


Bilirubin and Hemin. Hans Fiscuzr (Zeiisch. physiol. Chem., 


1913, 83, 170).—Polemical. A reply to Kiister (this vol., i, 210). 
E. F. A. 


The Action of Pepsin-Hydrochloric Acid on Proteins Partly 
Digested with Trypsin. Va.tprmarR Henriques and J. K. GsaLp- 
BEK (Zettsch. physiol. Chem., 1913, 83, 83—92).—Egg-white and 
caseinogen partly digested with trypsin behave differently when sub- 
mitted to the subsequent action of pepsin-hydrochloric acid, the former 
being more readily changed, and the yield of formaldehyde-titratable 
nitrogen being greater. W. D. H. 


Activity of Koji Sucrase [Invertase] in the Presence a 
Different Acids. Gaprizt Brrtranp, M. Rosrensiartt, and (Mme.) 
M. Rosensiatt (Compt. rend., 1913, 156, 261—263. Compare A., 
1912, i, 148, 327, 401).—A study of the diastatic activity of the 
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sucrase, known as “ taka-diastase,” extracted from the Japanese Koji, 
in the presence of various acids. This sucrase, unlike those obtained 
from yeast and Aspergillus niger, shows a maximum activity in solutions 
the concentration of which with respect to hydrogen ions practically 
corresponds with neutrality to helianthin, and is independent of the 
nature of the acid. W. G. 


Enzymic Decomposition of Glucosides and Galactosides. 
Henry Brerry (Compt. rend., 1913, 156, 265—267. Compare A., 
1909, ii, 747).—A résumé of the work already published on the 
enzymic hydrolysis of a- and B-glucosides and galactosides by various 
ferments. The author finds that the digestive juice of the Helix 
attacks both a- and f-galactosides. The lactase obtained from the 
intestine of a dog appears to be much more specific in its action, only 
attacking derivatives of galactose, and of these only the B-derivatives, 
from which it seems to make a restricted choice in that it hydrolyses 
lactose itself, but neither a- or B-methyl galactoside. 


The ‘Rate of Destruction of Ptyalin by the Direct Electric 
Current. W.E. Burce (Amer. J. Physiol., 1913, 31, 328—333).— 
The passage of the direct electric current destroys ptyalin, but this is 
not due to electrolytic products. ‘The rate of destruction is uniform, 
and was 2°5% per coulomb for the solutions used. W. D. H. 


Resistance of Emulsin to the Action of Heat in Presence 
of Strong Alcohol. Emize BourqueLtot and Marc Briper (J. 
Pharm. Chim., 1913, [vii], ‘7, 65—67).—In a previous paper (this vol., 
i, 212), it was shown that the temperature at which emulsin is 
rendered inactive falls as the concentration of alcohol increases to 50%, 
but that with stronger alcohols the temperature of inhibition rises 
with the concentration of the alcohol. It was suggested that this 
phenomenon is due to the fact that in the stronger alcohols the ferment 
1s precipitated, and in this condition is more resistant to heat, 
Experiments are now described which prove this contention ; thus, it 
was found that emulsin was scarcely weakened in action when mixed 
with dry alcohol, and the latter heated slowly to the boiling point and 
maintained at this temperature during two minutes. In sterilising 
plants containing enzymes, therefore, it is best to use alcohol of such 
w strength as to produce a liquid containing about 60% of alcohol when 
the plants are immersed in 1t, allowance being made for the water in 
the plants. T. A. H. 


Enzyme Action. III. Action of Manganous Sulphate on 
Castor Bean Lipase. K. Grorce Fatk and Marston L. Hamuin 
(J. Amer. Chem. Soc., 1913, 35, 210—219. Compare Falk and 
Nelson, A., 1912, i, 523, 593).—Experiments are described which 
show that when a preparation of castor bean lipase which has been 
rendered inactive by heating with water is treated with manganous 
sulphate it becomes slightly active again. In order to explain this 
behaviour, it is suggested, that although the active enzyme is hydrolysed 
by the action of hot water, the inactive zymogen present in the pre- 
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paration is not wholly destroyed, and that the manganous sulphate 
effects the conversion of the inactive zymogen into active enzyme by a 
process of oxidation. E. G. 


Enzymic Decomposition of Hydrogen Peroxide. IV. Pgrcy 
WaeEnTiG and Orro Srecue (Zeitsch. physiol. Chem. 1913, 83, 
315—337. Compare A., 1911, i, 759; 1912, i, 228; ii, 839).—The 
action of several proteoclastic and other enzymes on active prepara- 
tions of catalase has been studied. Trypsin alone destroys the 
catalase, indicating the protein nature of this substance. ‘The experi- 
ments are not in favour of the possible destruction of a protective 
colloid by the trypsin, thereby destroying the catalase as well. The 
resistance of catalase to hydrolysis by pepsin suggests that it has a 
polypeptide structure, but it is possible that the experimental condi- 
tions were adverse to the action of pepsin, since the solutions could 
not be made more than faintly acid. 

The gastric juice of the cray fish was especially active in destroying 
catalase—this confirms its tryptic nature. The action on .catalase 
affords a method of detecting and possibly of measuring ‘tryptic 
enzymes. Differences are noted in the resistance of blood catalase to 
the tryptic ferments of vertebrates and of the crayfish, and also in the 


behaviour of catalases of different origin to the same trypsin. 
E. F. A. 


Neutralisation of Solutions of Diaminodihydroxyarseno- 
benzene Hydrochloride. J. Cuaries Boneranp (J. Pharm. Chim., 
1913, [vii], 7, 49—55).—Theoretically this drug requires 4 mols. 
of sodium hydroxide to neutralise it by conversion into the disodium 
derivative. The author shows by means of cryoscopic and electrical 
conductivity determinations that in dilute solutions, as used in 
practice, hydrolytic dissociation occurs, and that more than the 
theoretical amount of sodium hydroxide is then required to maintain 
the drug in solution, as the disodium derivative. T. A. -H. 


Phenylstibines. Paun Carré (Bull. Soc, chim., 1913, [iv], 13, 
102—104).—Magnesium phenyl bromide reacts with antimony tri- 
chloride to form triphenylstibine together with the chlorides of pheny]l- 
stibine and diphenylstibine, the first being almost the sole product 
when a small proportion of the magnesium compound is used, whilst 
with 1 or 2 mols. larger quantities of the two latter substances are 
simultaneously produced. Phenylstibine and diphenylstibine chlorides 
are decomposed by heat into antimony trichloride and triphenylstibine 
(compare Michaelis and Giinther, A., 1911, i, 1056). T. A. H. 


Mercury Dibenzyl. Paut Wourr (Ber., 1913, 46, 64—66).— 
The description of mercury dibenzyl given by Campisi, in 1865, is 
erroneous, and endeavours to prepare this substance by the action of 
sodium amalgam on benzyl chloride have been futile, producing 
only dibenzy]. The substance has been successfully obtained by 
the application of magnesium benzyl chloride [see Pope, following 


abstract]. 
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Mercury dibenzyl is formed, and crystallises in long, colourless 
needles, m. p. 111° [Pope and Gibson give 104°], which decompose 
above the m. p. into mercury and dibenzyl. When heated in alcoholic 
solution with mercuric chloride, mercury benzyl chloride, leaflets, m. p. 
104°, is obtained ; mercury benzyl bromide and mercury benzyl iodide, 
prepared in an analogous manner, also form colourless leaflets, m. p. 
119° and 117° respectively; mercury benzyl cyanide, needles, m. p. 
124°, for its formation requires mercury dibenzy! and mercuric cyanide 
to be heated together in alcoholic solution at 130°. Mercury benzyl 
acetate is produced by the interaction of mercury dibenzyl and mercuric 
acetate in alcoholic solution, and also of mercury benzyl chloride and 
silver acetate in alcoholic solution. 

Mercury dibenzyl when heated with acetic acid for two or three 
hours at 170° undergoes decomposition into mercury, toluene, benzyl 
acetate, and dibenzyl. D. F. T. 


Mercury Dibenzyl. Wiuiam J. Pops (Ber., 1913, 46, 352).— 
Mercury dibenzyl has been obtained previously to Wolff (preceding 


abstract) by Pope and Gibson, using the same method (T., 1912, 101, 
735). T. 8.2. 


Physiological Chemistry. 


The Effects of Muscular Exercise in Man. Frank Cook and 
Marcus S. Pemprey (J. Physiol, 1913, 45, 429—446).—The average 
composition of alveolar air in healthy men is oxygen, 14°9%, and 
carbon dioxide, 5°57%. The mean respiratory quotient was 0°9. 
Directly after muscular exercise the alveolar air contained 14°33% 
oxygen and 6°52% carbon dioxide; the mean respiratory quotient 
was 1. During muscular dyspnea the respiratory quotient affords 
no definite indication of the metabolism, for the vigorous ventilation 
of the lungs washes out the carbon dioxide. The administration 
of oxygen is of value only in pathological conditions. The pulse 
rate in healthy men at rest varies from 45 to 90 per minute. In 
a trained man the pulse rate is slower during rest, has a wider 
range in response to muscular work, and rapidly recovers after 
exercise. ‘‘Second wind” is an adjustment of the respiratory and 
circulatory systems to the demands of the muscles for an adequate 
supply of blood ; carbon dioxide is the chief factor in effecting the 


accommodation. W.OD. H. 


Influence of Calcium and Potassium in the Respiratory 
Rhythm in Frogs. Donatp R. Hooker (Proc. Amer. physiol. Soc., 
1912; Amer. J. Physiol., 31, xvii—xviii).—In the absence of calcium 
from a perfusion fluid, the respiratory centre is excited; in the 
absence of potassium it is depressed. In the presence of potassium 
decrease in the calcium causes depression, and an increase excita- 
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tion. In the presence of calcium, a decrease in the potassium 
causes excitation, and an increase causes depression. W. D. H. 


The Oxygen Capacity of Blood in Relation to the Concen- 
tration of Hemoglobin. J. H. Burn (J. Physiol., 1913, 45, 
482—488).—No alteration in the oxygen capacity of the blood 
was discovered when the blood is diluted. Manchot states that it 
is increased. W. D. 4H. 


Determination of the Constant of the Differential Blood- 
Gas Apparatus and the Specific Oxygen Capacity of Blood. 
JosEpH Barcrort and J. H. Burn (J. Physiol., 1913, 45, 493—497). 
—This apparatus can be best ealibrated by the liberation of a 
known quantity of oxygen from a standard solution of hydrogen 
peroxide by potassium permanganate. The constant obtained is 
then higher than by previous methods. Applying this constant, 
the specific oxygen capacity of hemoglobin becomes 401°8, the 


theoretical figure being 400°8 c.c. of oxygen per gram of iron. 
W. D. H. 


The Effect of Exercise on the Dissociation Curve of Blood. 
JosePpH Barcrort, R. A. Perers, Fr. Roperts, and J. H. RyYFren 
Proc. physiol. Soc., 1913; J. Physiol., 45, xlv).—The following new 
terms are introduced. The blood is said to be mesectic when the 
dissociation curve is normal; pleonectic when at any given pressure 
of oxygen the hemoglobin takes up more of that gas than normal; 
and metonectic when it takes up less. The immediate effect of 
severe exercise is to shift the curve in the direction of greater 
acidity, even though the carbon dioxide tension is reduced. After 
rapid climbing, the curve becomes meionectic ; after slow climbing, 
it remains mesectic. W. D. H. 


The Effect of Altitude on the Dissociation Curve of Blood. 
JosEePH Barcrort, Mario Camis, G. C. Maruison, Fr. Roperts, and 
J. H. Ryrren (Proc. physiol. Soc., 1913; J. Physiol., 45, xlvi).— 
Although altitudes up to 15,000 feet lower the carbon dioxide 
alveolar pressure, the blood of the resting subject remains mesectic, 
for other acids in the blood compensate for the carbon dioxide. 


Meionexy is brought on by exercise more readily than at the sea 
level. W. D. H. 


The Effect of Carbohydrate-free Liet on the Dissociation 
Curve of Blood. JoszpH Barcrort, G. Granam, and Haroxp L. 
Hieains (Proc. physiol. Soc., 1913; J. Physiol., 45).—In three out of 
five cases the curve remained mesectic, although the carbon dioxide 
tension fell. In two cases it became pleonectic, and the subjects 
felt knocked up and faint. W. D. H. 


The Effect of Moist Heat on the Dissociation Curve of 
Blood. JosepH Barcrort, Mario Camis, G. C. Maruison, Fr. 
Roserts, and J. H. Ryrrew (Proc. physiol. Soc., 1913 ; J. Physiol., 45, 
xlvii—xlviii)—-With the wet bulb at 24°5° the carbonic acid 
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tension fell (as it often does in factories under similar conditions), 
and the blood became pleonectic. In all these conditions the 
subject feels well if his blood is mesectic; but variations in either 
direction produce symptoms of ill-health. W.D. H. 


Sugar Loosely Combined in the Blood. Rapnare, L&pine 
and Raymonp Bouup (Compt. vend., 1913, 156, 110—112. Compare 
A., 1904, ii, 56; 1907, ii, 562).—The authors have estimated not 
only the free sugar in the blood of dogs, but also the sugar liberated, 
after destroying the glycolytic ferment by heating the blood mixed 
with water at 58° for fifteen minutes, by the addition of emulsin 
and invertase and keeping the mixture at 39° for forty-five minutes. 
There is but little or no difference in the amounts of sugar liberated 
from arterial and venous blood, and but little and in some cases 
no sugar is liberated from the blood of normal dogs bled for the first 
time. The amount becomes considerable (up to 50% increase of 
total sugar) after the physiological equilibrium of the dog has been 
subjected to marked disturbance by such means as (a) severe 
hemorrhage, (0) intravenous injection of amylase or pancreatin or 
extracts of liver or pancreas, (c) subcutaneous injection of 
phloridzin. In some cases, also, the intravenous injection of 2 grams 
of dextrose per kilo. of body-weight was followed by a rise in the 
amount of sugar liberated by the above method. W.G. 


The Behaviour of Blood-Sugar in Normal and Pathological 
Cases. IV. The Blood-Sugar in Febrile and Dyspne@ic Con- 
ditions of Man. Fr. Rotry and Fr. Oppermann (Biochem. Zeitsch., 
1913, 48, 259—267. Compare this vol., ii, 159).—In febrile con- 
ditions in man, there is an increase of blood-sugar which at times 
is quite considerable. There is, however, no parallelism between the 
increased amount and the rise in the height of the temperature. 
The hyperglycemia is caused partly by the hyperthermia and _ bac- 
terial toxins. In cases of dyspnea, without high temperatures, 
where the carbon dioxide content of the blood is increased, hyper- 
glycemia also occurs. There are, therefore, in certain cases, two 
distinct causes for increased sugar in the blood, namely, febrile 
conditions and dyspnea. Toxic substances, of varied origin, such 
as tolylenediamine, can also give rise to hyperglycemia. 8. B.S. 


The Behaviour of Blood-‘Sugar in Normal and Pathological 
Cases. V. The Blood-Sugar in Nepbritis, Arteriosclerosis, 
and Diseases of the Nerves. Fr. Rouiy and Fr. Oppermann (Biochem. 
Zeitsch., 1913, 48, 268—277).—Inflammation of the kidneys by itself 
does not give rise to hyperglycemia. When such occurs in con- 
junction with inflammation of the kidneys, it is caused by other 
factors, which are concomitant pathological conditions, such as 
arteriosclerosis, dyspnoea, uremic coma, or bacterial and other 
toxins. There is no parallelism between the hyperglycemia and the 
degree of hypertension. In cases of diseases of the nerves the 
behaviour of the blood-sugar showed great variations, which depend 
largely on the seat and character of the affection. S. B.S. 
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Fibrinsemia. J. O. Waxeiin Barratt (J. Path. Bact., 1913, 
17, 301—322).—If thrombin or thrombokinase is injected into the 
blood-stream of rabbits, separation of fibrin occurs in the circulating 
blood ; the rate of intravascular clotting varies, and is specially 
readily produced in the right side of the heart; the circulation is 
by this means mechanically interfered with. W. D. H. 


The Sodium and Carbonate Ions in the Serum, and the 
Question of the ‘“ Non-diffusible” Alkali. Perzr Rona and 
Pau, Gy6rey (Biochem. Zeitsch., 1913, 48, 278—290).—The method 
of compensation dialysis was employed in these experiments, the 
serum being placed in a <lialysing membrane, and surrounded by 
water containing various amounts of salts, the mixtures being kept 
at the same hydrogen ion concentration as the serum by means of 
phosphate mixtures. By analysis, after a definite time the amount 
of salt in equilibrium with that in the serum was ascertained. It 
was found that the amount of sodium in equilibrium with that of 
the serum was 0°3260%, whereas the amount in serum determined 
directly was 0°3057%. There was therefore practically no non- 
diffusible sodium. The amount of potassium and sodium in 
equilibrium was found by dialysis to be 0°9214%, whereas the 
amounts in serum were 0°8532%. In taking into account these two 
numbers, the volume occupied by the serum proteins must also be 
considered. The amount of diffusible carbon dioxide was 0° 1270%, 
and that estimated directly in the serum was 0°1270% in one experi- 
ment, and similar numbers were obtained from other series. The 
greater part of the carbon dioxide is therefore diffusible, although 
a small part is apparently combined as a carbamido-derivative of 


the proteins. 8.B.8. 


Rate of Regeneration of Anti-substances [Specially Hemo- 
lysin) and Other Constituents of the Blood after Hemorrhage. 
R. A. O’Briun (J. Path. Bact., 1913, 17, 425).—The experiments were 
made on horses. After bleeding, the constituents of the blood are 
replaced at differing rates ; the volume returns to the normal within 
forty-eight hours; the proteins commence to be reproduced within 
twenty-four hours, and the red corpuscles and hemoglobin within 
two days. The alterations in leucocytes are irregular, and cannot 
be correlated with any other factor. The production of anti- 
substances is as rapid as that of the blood-volume, and suggests 
that the tissues have a long, persistent habit of forming them in 
the absence of specific antigens. W. D. H. 


Can Lipoids Act as Antigens? James Rircuie and J. MILLER 
(J. Path. Bact., 1913, 1'7, 429—431).—No evidence was found that 
lipoids can act in this way. W.D.H. 


Hydrolysis of Glycogen by Diastatic Enzymes. Comparison 
of Glycogen from Various Sources. Ro.anp Victor Norris 
‘Biochem. J., 1913, 7, 26—42).—On hydrolysis with extract of 
pig’s pancreas, the glycogen is rapidly converted into dextrins and 
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maltose; the further cleavage of the dextrins is slow and incom- 
plete. The optimum temperature for glycogen hydrolysis is 37°, 
for starch 40°. When excess of glycogen is present the action is a 
linear one. The concentration of glycogen has little influence on 
the initial rate of hydrolysis unless very low concentrations are 
employed. The action is hindered slightly by the products of 
hydrolysis; it is favoured by traces of,acid. Samples of glycogen 
from different sources are hydrolysed at different rates at the 
optimum hydrogen ion concentration ; thus, taking dog glycogen as 
100, the relative rates of hydrolysis are: rabbit glycogen, 94; 
oyster, 88; and yeast, 84. The degree of opalescence and the 
coloration with iodine also vary. The difference may be due to 
differences in constitution, or to variations in colloidal state. If the 
glycogens are distinct, the enzymes which affect them should be 
specific ; this is to be tested. W. D. 4H. 


The Secretion of Pancreatic Juice. Iwawo Marsvo (J. 
Physiol., 1913, 45, 447—458).—In the preparation of secretin from 
the intestinal mucous membrane, boiling with 0°6% sodium chloride 
is as effective as 0°4% hydrochloric acid; organic acids give a 
smaller yield. Injection of salt solution into the duodenum does not, 
however, cause a flow of pancreatic juice as the injection of acid 
does. Secretin was not obtained from any other organ. If two 
dogs are in vascular connexion, injection of acid into the duodenum 
of one evokes a pancreatic flow from the other. After the intro- 
duction of hydrochloric acid into the duodenum, the duodenal 
contents contain secretin. Secretin, however, is not absorbed from 
the intestinal contents, nor does it produce its effects when given 
under the skin. The view that secretin and “ vaso-dilatin” are 
identical is negatived. W.D. H. 


The Réle of the Pituitary in Carbohydrate Metabolism. 
Lewis H. Weeo, Harvey Cusnine, and Conran Jacopson (Proc. 
Amer. Physiol. Soc, 1912; Amer. J. Physiol., 31, xiii—xiv).—The 
posterior lobe of the pituitary plays an important part in carbo- 
hydrate metabolism, and its action is controlled by fibres in the 
cervical sympathetic nerve. Stimulation of this nerve, or of the 
“sugar centre” in the bulb, or of the pituitary body itself, 
liberates a hormone which causes glycogenolysis and glycosuria, 
independently of any possible nervous impulse reaching the muscles 
or abdominal viscera. W.D. H. 


Carbohydrate Metabolism in Ducks. G. B. Fremine (Proc. 
physiol. Soc., 1913; J. Physiol. 45, xliii—xliv).—Partial removal of 
the pancreas in ducks raises the amount of sugar in the blood, but 
does not produce glycosuria. Complete extirpation of the organ 
has a more pronounced effect on the blood, and sometimes leads to 
glycosuria. Subcutaneous injection of adrenaline after partial 
extirpation lowers the percentage of sugar in the blood, and in half 
the experiments produced glycosuria. The respiratory quotient 
after fasting averaged 0°72; after feeding on maize, 0°93; after 
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adrenaline, 0°88. This suggests that the effect of adrenaline is to 
mobilise carbohydrates ; its effect passes off rapidly. W. D. 4H. 


Nitrogen Retention on Feeding with Urea. Emi ABDER- 
HALDEN and Arno Ep. Lamps (Zeitsch. physiol. Chem., 1913, 83, 


338—346).—Polemical. A reply to Grafe and Turban (this vol., 
i, 216). E. F. A. 


Protein Metabolism from the Point of View of Blood and 
Tissue Analyses. VI. Uric Acid, Urea, and Total Non- 
protein Nitrogen in Blood. Orro Fo.in and W. Denis (J. Biol. Chem., 
1913, 14, 29—43).—By the authors’ new methods it is possible 
to measure various degrees of nitrogen retention and urea accumu- 
lation due to kidney insufficiency with considerable accuracy. 
Numerous analyses of the uric acid, urea, and total non-protein 
nitrogen in the blood are presented both in health and disease. The 
figures show that there is no relationship between the amount of 
uric acid and that of urea and non-protein nitrogen. Uric acid 
may accumulate in the blood, even although urea and other nitro- 
genous waste products are eliminated quite as well as by normal 
kidneys; the damage to the kidney in gout may thus affect only 
its power to eliminate uric acid. Apparently very slight kidney 
damage may affect its power to excrete uric acid. W. D. H. 


The Metabolism of Organic Phosphorus Compounds; 
Their .Hydrolysis by the Action of Enzymes. R. H. Apgrs 
PuiimMerR (Biochem. J., 1913, 7, 43—71).—The action of enzymes is 
summarised in the following table: 


Intes- Castor Yeast 


Pancreas. Liver. tine. oil seeds. (zymin). Bran. 
Glycero-phosphoric acid ...... 0 0 + + + + 
Hexose-phosphoric ,,_ ...... 0 + + + + 
Ethyl dihydrogen phosphate. 0 + + + 
Diethyl hydrogen __,, 0 
oo, Ree eer 0 0 + 0 + 
4. 


(wheat) 

DIED nradsvenssscs 

H ydroxymethylphosphinic 
WUD asacnteasesincsaccssaiesese 0 


0 0 le 8 0 
+ 0 
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The most active tissue is the intestinal mucosa. Phytic acid is 
attacked readily by bran extract only. Phosphoprotein is the only 
compound hydrolysed by the pancreas. The other compounds in 
the list are esters ; it is evident that the enzyme which attacks them 
is not lipase. The question whether the phosphatases are single or 
specific is discussed, and it is suggested that there are mono- and 
di-phosphatases. Phytase is specific, and if phytin is decomposed 
in the intestine, this is due to phytase swallowed with the food. 
It then enters the body as inositol and phosphoric acid. The work 
of Fingerling and Gregersen is confirmed, that the animal body can 
and does synthesise its organic phosphorus compounds from 


inorganic phosphates. W.D.H 
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The Rate of Protein Katabolism. E. Provan Catucart and 
Henry Hamitton Green (Biochem. J., 1913, 7, 1—17).—The rise in 
the output of nitrogen and sulphur after a protein meal is due to 
katabolism of the actual material ingested, and not to the displace- 
ment of “effete” protoplasm from the tissues. This conclusion is 
based on the ratio of the sulphur and nitrogen in the urine; after 
ingesting egg albumin the 8: N ratio is 1: 8, which is nearly the 
same as that in egg-albumin. The ratio in starvation when all 
the urinary constituents must arise from the tissues is 1:15. The 
sulphur is more rapidly excreted than the nitrogen; this confirms 
the view of previous investigators that the sulphur-containing 
moiety of the protein is the more rapidly katabolised. When 
protein is superimposed on a low protein diet, a retention of part 
of the nitrogen takes place. The retained material is apparently 
stored in the tissues (? muscles) as a pabulum of uniform com- 


position. There was no effect on the output of creatinine. 
W. D. H. 


The Metabolism of Lactating Women. Epwarp MELLANBYy 
(Proc. Roy. Soc., 1913, B, 86, 88—109).—The post-partum excretion 
of creatine does not depend on the involution of the uterus. After 
Cesarian section, involving amputation of the uterus, it may become 
more marked than in cases in which the uterus is left intact. 
Rabbits do not excrete creatine at this period; the explanation of 
this is not obvious. Eating the placenta will not explain the 
difference, for cows after eating the placenta, excrete large quantities 
of creatine. The creatine excretion has some relation to the 
activity of the mammary gland. The rise in the creatine: creatinine 
ratio in the first few days after delivery corresponds with the 
increased activity of the milk glands and the development of milk 
from colostrum. The increase of weight in healthy breast-fed 
children is roughly proportional to the amount of creatine in the 
mother’s urine. If the activity of the breasts is delayed after 
childbirth, so also is the excretion of creatine, and later both 
develop at the same time. Milk suppression from disease is accom- 
panied by a suppression also of creatine excretion. Feeding with 
caseinogen does not affect the excretion of creatine in parturient 
women. The post-partum excretion of creatine is dissimilar from 
that accompanying acidosis and lack of carbohydrates. Lactose and 
dextrose added to the diet do not affect it. W.D. HA. 


Nutrition of the Embryonic Chick. I. The Absorption of 
Egg-white. Husert W. Bywaters (Proc. physiol. Soc., 1913; J. 
physiol., 45, xl—xli).—During incubation, the proteins of the white 
are not absorbed as quickly as the water, and the ratio of 
coagulable to uncoagulable protein remains constant; the free 
sugar is rapidly absorbed; there is no cleavage of carbohydrate 


from the protein. W. D. HH. 


The Importance of Phosphorus in the Nutrition of Growing 
Dogs. Ernst Durvtaca (Arch. expt. Path. Pharm., 1913, 71, 
210—-250).— Young dogs fed on a diet poor in phosphorus stop 


i. 312 ABSTRACTS OF CHEMICAL PAPERS, 


growing, waste, and die. This, however, is not wholly attributable 
to lack of phosphorus, The absence of other unknown constituents 
of a diet, possibly of lipoid nature, seems to be a factor, as in 
Stepp’s experiments. Inorganic phosphates appear to be as advan- 
tageous for nutrition as phosphatides. W. D. 4H. 


Nutritive Value of the Maize Proteins. THomas B. OssorneE: 
and LarayetTte B. Menpet (Proc. Amer. physiol. Soc., 1912; Amer. J. 
Physiol., 31, xvi—xvii).—Zein alone produces speedy decline in the 
growth of rats; it can be made adequate for maintenance by adding 
tryptophan, or by the addition of another protein. Gliadin suffices 


for maintenance, but not for growth. Glutelin is adequate for 
both. W. D. H. 


The Influence of Diets upon Growth. F. Gowianp Hopkins 
and ALLEN NEVILLE (Biochem. J., 1913, 7, 97—99).—A criticism of 
the work of Osborne and Mendel on the nutrition of young 
animals on purified proteins (A, 1912, ii, 271). If these workers 
are correct, the accessory factors in diet (so-called vitamines) are 
not indispensable. The present experiments do not support this 
view. On the Osborne-Mendel diet the animals did not grow; but 
an addition to it daily of 2 c.c. of milk produced growth. W. D. H. 


Fasting. Paut E. Howe (Biochem. Bull., 1912, 2, 90—100).— 
A general discussion of the subject based on the author’s work, 
with special reference to fasting as a therapeutic agent. Long fasts 
are devoid of benefit, and may be dangerous. Short fasts may be 
beneficial in certain cases. W.D. H. 


A New Method of Drying Tissues and Glands. Jacor 
Rosrensioom (J. Biol. Chem., 1913, 14, 27—28).—Instead of using 
anhydrous salts, the employment of calcium carbide is recom- 
mended [compare Masson, T., 1910, 9'7, 857]. W.D. iH. 


A New Type of Artificial Cell. E. Newron Harvey (Biochem. 
Bull., 1912, 2, 50—52).—The manner of making cells of about the 
size of those in the body is described; they contain an aqueous 
solution of lecithin enclosed in a fine protein membrane, and are 
suitable for permeability and other biochemical studies. W.D.H. 


Pigment of the Corpus luteum. MHernricw H. Escuer (Zeitsch. 
physiol. Chem., 1913, 83, 198—211).—Willstiétter and Escher (A., 
1912, i, 125) have shown that lutein, the yellow pigment of egg 
yolk, belongs to the xanthophyll group of pigments soluble in 
alcohol. It is now proved that the yellow pigment of the Corpus 
luteum belongs to the carrotene group, CyH;., soluble in light 
petroleum. The process of purification adopted in obtaining 0°45 
gram of pigment from 146 kilos. (about 10,000 ovaries) is described. 
The carrotene is indistinguishable from that obtained from carrots 
or from green leaves. The yellow pigment of fat is considered to 
belong to the same class of pigments. E. F. A, 
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The Lipoids of the White and Grey Matter of the Human 
Brain at Different Ages. J. Lorrain Suire and W. Marr (J. 
Path. Bact., 1913, 1'7, 418—420).—Five brains were analysed by the 
methods previously described. The results are given in tables. 
In the adult the percentage of total lipoids is twice as great in the 
white as in the grey matter, but the cerebroside is higher, and the 
phosphatide much lower, than in the grey matter. At birth, there 
is a low percentage of phosphatides, and more of other lipoids, and 
the composition is nearly the same throughout the brain. By the 


age of two, the condition in the adult is nearly, but not quite, 
reached. W. D. H. 


Chemical Changes in Nerve During the Passage of a 
Nerve Impulse. Surro Tasuiro (Proc. Amer. Physiol. Soc , 1912 ; 
Amer. J. Physiol., 31, xxii—xxiii).—The author states that he has con- 
structed an apparatus by which he is able to detect and estimate 
carbon dioxide in amounts as small as 0°0000001 gram. Resting 
nerve gives off this gas, and the amount is increased when the 


nerve is stimulated. W. D. 4H. 


The Utilisation of Sugars by the Normal Heart. Hues 
Mac rxan and (Miss) Ipa Smepuey (J. Physiol., 1913, 45, 462—469). 
—Locke’s method for the isolated heart was employed. The 
utilisation of sugar by the heart is not confined to dextrose; 
mannose is also used, and so is levulose, especially in the dog’s 
heart. Maltose, lactose, and sucrose are not utilised, and galactose 


very slightly. In the cat, sugar does not disappear from the 
circulating fluids until about three hours after perfusion com- 
mences; it is assumed that the reserves in the heart are utilised 
first. It was found difficult to secure asepsis during the experi- 


ments. W.D. H. 
The Behaviour of the Diabetic Heart towards Sugar. Huen 
Maciean and (Miss) Ipa Smeptey (J. Physiol., 1913, 45, 470—472). 
—The normal power to consume sugar is absent or nearly so in 
the heart of the depancreatised dogs; the power can be sometimes 
restored by the addition of pancreatic extract. These experiments 
confirm those of Knowlton and Starling. W.D. 4H. 


The Storage and Release of Glycogen. Kuniom: IsHimori 
(Biochem. Zeitsch., 1913, 48, 332—-346).—The methods of experiment 
were both chemical (estimation of glycogen) and histological (with 
use of Best’s carmine method). Rabbits were employed. It was 
found that the course of disappearance of glycogen produced by 
starvation was different from that produced by pigdre. In the 
former case, it disappears from the periphery of the lobe, towards 
the centre, and glycogen as such could not be detected outside the 
liver cells. In the latter case, all the liver cells are affected alike, 
and glycogen could be detected in the lymph spaces and circulation. 
Intravenous infusion of dextrose and levulose caused an increase in 
the glycogen content of the liver. This was not the case with 
lactose, galactose, and sucrose. 8. B.S. 
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The Character of the Fat Formation in Organs after Phos- 
phorus Poisoning. Hans Leo (Biochem. Zeitsch., 1913, 48, 
297—301).—The author recapitulates the evidence in favour of the 
new formation of fat in the liver of animals poisoned with phos- 
phorus, which probably exists in this organ in addition to the 
transported fat. 8.B.8. 


Fat Formation under the Influence of Phosphorus. Hans 
Leo and W. TrascHENNIKov (Biochem. Zeitsch., 1913, 48, 302—312). 
—tThe majority of the experiments were carried out with the livers 
of rabbits, part of which were incubated under precautions for 
strict asepsis in Ringer’s fluid alone as a control, and part under 
the same conditions with the addition of phosphorus. After incu- 
bation, the amount of ether-soluble substances, or higher fatty 
acids, were estimated. In eight experiments the addition of phos- 
phorus caused an increase in fatty substances. In three experiments 
the results were of a negative character. 8. B.S. 


Fat Formation in the Surviving Liver. Hans Leo and C. 
Bacuem (Biochem. Zeitsch., 1913, 48, 313—327).—The effect produced 
on the fat content of livers by perfusing both foodstuffs and toxic 
substances through the surviving organs was investigated. Livers 
both of cold-blooded and warm-blooded animals were used. and the 
Langendorff apparatus was employed. In five experiments with 
foodstuffs (sugar or nutrose in Ringer’s fluid), the results indicated 
fat formation, whereas in four experiments the results were negative. 
All the experiments with livers of warm-blooded animals yielded a 
positive result. The addition of alcohol and potassium arsenite 
showed no fat formation. In four experiments with diphtheria 
toxin, one gave a negative, one a doubtful result, and two others 
indicated, fat formation in the liver. Out of fourteen experiments 
with phosphorus water, ten gave negative, and four positive results. 
The general result indicates that there is no new fat formation in 
the liver as the result of the action of phosphorus, although two 
of the experiments with livers of warm-blooded animals indicated 
an increase in fats. It is suggested that in the case of cold-blooded 
animals, the rate of fat formation is too slow for it to be possible 
to obtain an increase in the amount of fat under the conditions 
of experiment employed. 8. B.S. 


The Delayed Heat-Production of Muscles Stimulated in 
Oxygen. ArcuipaLp V. Hitt (Proc. physiol. Soc, 1912; J. Physiol., 
45, xxxv—xxxvii).—By improved methods the author’s previous 
conclusion is confirmed that heat-liberation occurs largely (probably 
40%) after muscular contraction ; oxygen is mainly of use in repair. 
The action of oxygen is rapid. W.D.#H. 


The Physico-chemical Basis of Striated Muscle Contraction. 
II. Surface Tension. Witiiam N. Bere (Biochem. Bull., 1912, 
2, 101—110. Compare this vol., i, 132).—Bernstein’s calculations 
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of the surface energy changes in contracting muscles are criticised. 
The energy expended is far greater than any changes in surface 
tension can furnish. The use of mathematics in biology is regretted, 
if the treatment, as it so generally does, lacks definiteness; 
formule are often stated with no information as to their use or 
application to the problem under discussion. W.D. H. 


Osmotic and Colloidal Imbibition by Muscle. Reinnarp 
Beutner (Biochem. Zettsch., 1913, 48, 217—224).—The experiments 
were carried out with the gastrocnemius muscle of frogs, and the 
changes after various treatments are measured by estimating the 
gain or loss of weight of the muscles. It was found that the 
addition of proteins to salt solutions in which the muscles are 
immersed has no appreciable effect on the water exchange between 
the tissues and the surrounding fluid. If the stimulability of 
muscle is destroyed by treatment with acid, its ordinary osmotic 
functions can still be detected, even for a long period after the loss 
of stimulability. If, on the other hand, the stimulability is 


destroyed by heat coagulation, the osmotic properties are lost. 
S. B.S. 


The Chemical Pathology of Muscle. The Influence of 
Disuse Atrophy in the Partition of Nitrogen and Phosphorus 
in the Muscle. Grorce Grunp (Arch. expt. Path. Pharm., 1913, 71, 
129—141).—F ull analytical details of paralysed in comparison with 
healthy muscle are given. The most important result appears to be 
an increase of phosphorus in protein union in the paralysed muscles. 


D. H. 


The Creatine Content of Normal Muscle and its Relation to 
Urinary Creatinine. Victor C. Myers and Morris 8. Fine (J. 
Biol. Chem., 1913, 14, 9—26).—The creatine content in muscle is 
constant in a given animal, but differs in different animals; the 
percentages are 0°52 for the rabbit, 0°45 for the cat, 0°37 for the 
dog, and 0°39 for man. The creatinine elimination bears a distinct 
relation to the muscular creatine content. W.D.H. 


Occurrence of Alizarin in the Shell of the Crab. Friepricu 
KornFELD (Chem. Zeit., 1913, 37, 71).—A reply to Grandmougin 
(this vol., i, 132) describing further experiments which support the 
view expressed previously (Chem. Zeit., 1912, 36, 59) that crab- 
shells contain alizarin. T. A. H. 


Normal Presence of Bromine in Human Organs. A. LaBat 
(Compt. rend., 1913, 156, 255—258. Compare Pribram, 1907, ii, 
111).—The various organs of human beings, who had not taken 
bromine medicinally for several years, were pulped, dried, and 
incinerated with calcined magnesia, and the ash examined for 
bromine by the method of Denigés and Chelle (this vol., ii, 72). 
Bromine could not be detected in the kidney, spleen, liver, heart, 
or blood serum or coagulum of the four subjects examined, but in 
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all cases was found in the brain, thyroid gland, and urine. The 
amount of bromine present in the thyroid gland is considerably 


less than the iodine. W.G. 


The Presence and Distribution of Manganese in Animal 
Organs. GasrieL BerTrRanpD and FiLorentin MEDIGRECEANU (Ann. 
Inst. Pasteur, 1913, 2'7, 1—11).—Manganese has been found in all 
the animal products examined with the exception of the white of 
egg. The variations in amount are only small in a given organ of 
a given species. There is, as a rule, very little difference in the 
content of manganese in organs of animals of different species 
belonging to the same class (birds, fishes, mammals). Amongst 
functional organs the highest amount of manganese has been 
found in the uterus of birds (0°786—2°201 mg. per 100 grams). 
Next in order are the liver, then the kidneys. The organs of birds 
are richer than those of mammals. Smallest amounts are found in 
muscular tissue, nervous tissue, and (least of all) the lungs, which 
only contain 0°006 to 0°023 mg. per 100 grams. The grey nervous 
matter contains more than the white, and heart muscle more than 
the muscles of the limbs. The mucous membranes contain more 
than the underlying muscular tissue. Feathers and nails contain 
relatively large quantities of manganese (0°111 to 3°214 mg. per 100 
grams), whereas the teeth contain little. Milk contains very little 
manganese, and in the egg the whole of the metal is in the yolk. 
The general results indicate that manganese plays some physiological 
réle as a catalyst. 8.B.8. 


The Origin of Oxalic Acid in the Animal and Human Organ- 
ism, Lzstaw WeerzyNowsk1 (Zeitsch. physiol. Chem., 1913, 83, 
112—142).—Proteins have no influence on the formation of oxalic 
acid in the body, neither have carbohydrates and fats (also glycerol). 
The ordinary articles of diet have no influence, direct or indirect, 
on oxalic acid formation. The organism evidently has a very limited 
capacity to form this acid at all. W.D. H. 


Histones and Nucleohistones. Their Detection in the Fluids 
of the Organism. Grorcrs Paretn (J. Pharm. Chim., 1913, [vii], 7, 
55—60).—A description is first given of the characters of histones 
and nucleohistones, and by the application of Goubau’s method it 
is shown that these substances do not occur in the blood serum of 
man or the horse, or in ascitic fluid containing chyle. The con- 
clusion is drawn therefore that histones and nucleohistones, which 
have only been found in such organs as the thymus and the spleen, 
are fixed there, and cannot be carried away by the body fluids. 

Acetoglobulin tested in the course of these experiments was found 
to contain only traces of phosphorus, and sometimes none. T. A. H. 


Relation of Pulse Pressure to Renal Secretion. Rvserr A. 
GeseitLt (Proc. Amer. physiol. Soc., 1912; Amer. J. Physiol, 31, 
Xxviii—xxix).—In dogs alterations of the arterial pressure, espe- 
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cially if suddenly produced, cause diminution in the secretion of 
urine, and if albuminuria is present, this is increased. W. D. H. 


Excretion of Nitrogen after Ligaturing the Renal Arteries. 
J. D, Prucwer (Proc. Amer. physiol. Soc., 1912; Amer. J. Physiol., 
$1, xii—xiii)—-T ying one branch of each renal artery has no effect ; 
but if three-fourths of the arterial supply is cut off, anorexia and 
loss of weight occur, and the nitrogen output is greater than the 


intake. The urine secreted contains neither protein nor casts. 
W. D.H. 


Beri-Beri. The Action of Certain Purine and Pyrimidine 
Derivatives. Casimir Funk (J. Physiol., 1913, 45, 489—492).— 
Certain purine and pyrimidine derivatives have marked beneficial 
effect on pigeons suffering from polyneuritis; no relation, however, 
between the action and chemical structure can be discovered. 
Experiments with allantoin suggest that pigeons are not able to 
convert uric acid into allantoin. W. D. H. 


Colloidal Nitrogen in the Urine of a Dog with a Breast 
Tumour. Max Kaun and Jacosp Rosrensioom (Biochem. Bull., 
1912, 2, 87—89).—Tépfer states that the urine of cancer patients 
is rich in “extractive substance,” which includes “colloidal nitro- 
gen.” The colloidal nitrogen was more abundant in a dog with a 
tumour in the breast than in normal dogs. The nature of the 
tumour was doubtful. W. D. A. 


The Comparative Mineralisation of Cancareous and Re- 
latively Healthy Portions of the Liver. Atsert Rosin (Compt. 
rend., 1913, 156, 334—336).—Cancareous portions of liver are richer 
in total inorganic matter than healthy parts, and whilst some of 
the inorganic constituents, namely phosphorus, sodium, potassium, 
magnesium, and silicon, are in excess, others, namely, calcium and 
iron, are deficient. A similar deficiency in calcium and iron is 
found in tuberculous lungs, potassium again being in excess. 
Whilst in the cancareous liver relatively more sodium than 
potassium is fixed, the reverse is true in the case of a tuberculous 
lung. From the experimental results, it seems probable that 
silicon, phosphorus, sodium, potassium, and magnesium are agents 
of neoplastic cell construction, not specifically for cancer, whilst 
iron and calcium are rather agents of organic defence. W.G. 


Heematogenous Jaundice. Grorce H. WuippiLe (Proc. Amer. 
physiol. Soc., 1912; Amer. J. Physiol., 31, xi—xii).—If hemoglobin is 
given intravenously to a normal dog, it appears in the urine, and 
one or two hours later bile pigment occurs there also. The same 
occurs after an Eck fistula, and also when the hepatic artery is 
tied in addition. This is taken to prove that bile pigments can be 
formed in the blood, probably by the agency of the endothelial 
cells, W. D. H. 
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The Swelling of Connective Tissues. KEpwin HAvBERRISSER 
and Fritz Scuénrexp (Arch. expt. Path. Pharm., 1913, 71, 102—128). 
—Martin Fischer’s theory of edema renders necessary an investi- 
gation of the part played by different ions (for example, in Ringer’s 
solution) in causing swelling. A large number of observations on 
this line are recorded, and the principal conclusion is stated to be 
that sodium ions do not act differently from the others. The 


experiments were in the main performed on the ligamentum 
nuche. W. D. 4H. 


Antagonism between Salts and Anesthetics. III. Parallel 
Decrease in the Stimulating, Permeability-increasing, and 
Toxic Actions of Salt Solutions in the Presence of Anesthetics. 
Ratra S. Linu (dmer. J. Physiol., 1913, 31, 255—287. Compare 
A., 1912, ii, 280, 468).—Pure isotonic sodium chloride solutions 
produce in Avrenico/a larve stimulation of the muscles, arrest of 
ciliary action, and a general toxic action. These results are 
lessened or prevented by anesthetics; the stimulating action and 
permeability increase undergo a parallel diminution. The essential 
effect of anesthetics is an alteration in the plasma membranes of 
the cells affected. The degree of resistance of these membranes is 


intimately dependent on the state of their lipoid constituents. 
W. D. HH. 


Behaviour of Mercury in the Human and Animal Organism 
on the Usual Therapeutic Methods of Application. New 
Method for the Estimation of Mercury in Urine and in the 
Tissues. Hans Bucntata (Zeitsch. physiol. Chem., 1913, 83, 
249—-303).—Contains a critical summary of the methods of esti- 
mating mercury in urine with a full bibliography. A method is 
described of destroying the urine by evaporating with potassium 
chlorate and hydrochloric acid and so converting the mercury into 
chloride. The solution is filtered and electrolysed in a special 
apparatus between a cathode of gold foil and a gas carbon anode. 
The mercury is deposited on the gold, which is rinsed, dried and 
weighed, and heated to volatilise the mercury, the weight of which 
is determined by difference. 

The skin is equally able to take up volatile and non-volatile 
mercury ointments ; the ointment base has an accelerating influence 
on the resorption. The separation of mercury in the urine has 
been studied after internal administration, and also after intra- 
muscular and intravenal injection of mercury salts. In the latter 
case the separation is materially faster. The addition of potassium 
iodide to the mercury salt is shown to diminish the excretion of 


the mercury. E.F. A. 


The Influence of Alcohol on Reflex Action in the Frog. 
Ipa H. Hype, Rutnw Spray, and Irene Howat (Amer. J. Physiol., 
1913, 31, 309—-317).—The reflexes investigated were from certain 
skin areas. If the dose of alcohol used is sufficient to produce any 
effect at all, it is always a depressed or slowed response, never the 
opposite. W. D.H. 
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Glyconeogenesis. II. The Formation of Dextrose from 
Valeric and Heptoic Acids. A. I. Rincer and L. Jonas (J. Biol. 
Chem., 1913, 14, 43—52).—In phloridzinised dogs, the administration 
of formic acid leads to no increase in the output of dextrose; 
butyric and hexoic acids increase the excretion of acetoacetic and 
B-hydroxybutyric acids, but not that of sugar. Valeric and heptoic 
acids give rise to dextrose, probably because propionic acid is an 
intermediate substance in their katabolism, after undergoing 
B-oxidation. Fatty acids with an uneven number of carbon atoms 
can therefore give rise to dextrose. W.D. 4H. 


The Fate of Indole-ethylamine {3-G-Aminoethylindole] in 
the Organism. ArTHur J. Ewins and Parrick P. Laipiaw 
(Biochem. J., 1913, '7, 18—25).—If 3-B-aminoethylindole (Ewins, T., 
1911, 99, 270) is perfused through the surviving liver of rabbits and 
cats, it is converted into indoleacetic acid. If it is given by the 
mouth to dogs, 30% of it is excreted as indole-3-ucetylglycine, 
(ory qo C-CH,CO-NH-CH,-CO,H (picrate, m. p. 145°) (for which 
the authors suggest the name indoleaceturic acid), which is formed 
from indoleacetic acid by combination with glycine. Neither 
3-B-aminoethylindole nor indoleacetic acid affects the output of 
kynurenic acid. W. D.H. 


Influence of Intraperitonal Injection of Adrenaline on the 
Partition of Urinary Nitrogen in a Dog. Jacos RosENBLOoM 
and WiLL1AM WEINBERGER (Biochem. Bull., 1912, 2, 123—127).— 
The nitrogen partition was not affected. W. D. H. 


Action of Drugs on the Lungs. Dennis E. Jackson (Proc. 
Amer. physiol. Soc., 1912; Amer. J. Physiol., 31, xxvi—xxvii).— 
Pilocarpine causes bronchial constriction, which is relieved by 
adrenaline. The nerye endings are sensitive to the latter drug 
after atropine. Agaricine slightly depresses the constrictor nerve- 
endings. In small doses the pilocarpine effect is followed by 
dilatation, but the second effect does not occur if the suprarenals 
are tied off. Tyramine also causes dilatation, but this is a secondary 
adrenaline effect also. Choline hydrochloride acts like adrenaline, 
so also do trimethylamine hydrochloride and 3: 4-dihydroxy- 
phenylethylmethylamine in less degree. W.D. 4H. 


The Pharmacological Susceptibility of the Peripheral Vas- 
cular Tonus of the Frog. Hans Hanpovsky and Ernst P. Pick 
(Arch. expt. Path. Pharm., 1913, 71, 89—101).—The Liwen 
Trendelenburg preparation of the frog was used. Vaso-constrictors 
fall under three types: (1) adrenaline, which .:fects post-ganglionic 
nerve fibres; (2) nicotine, which affects pre-ganglionic and gan- 
glionic structures; and (3) barium, which affects the muscular 
fibres. The dilators, tyramine, histamine, and Witte’s peptone, all 
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act in the same way. They dilate the vessels after adrenaline is 
used ; tyramine hinders nicotine action. Choline acts as a dilator. 


W. D.H. 


Nicotine and Calcium Salts. W. Burripee (Proc. physiol. Soc., 
1912; J. Physiol. 45, xxxvii—xxxix).—Isotonic solutions of sodium 
oxalate, sulphate, fluoride, pyrophosphate, and citrate produce a 
slow tonic contraction of the frog’s sartorius muscle. This is 
attributed to the removal of calcium. Nicotine produces, in addi- 
tion, twitchings, which are largely abolished by curare. W.D.H. 


The Effect of Strychnine on Frogs without Heart and 
Lymph Hearts. Samust J. Metrzer (Proc. Amer. physiol. Soc., 
1912; Amer. J. Physiol., 31, xix—xx).—Abel considers that the effect 
of drugs in a frog without a heart is brought about by the con- 
' tinued activity of the lymph hearts. This is not so for strychnine. 
Strychnine convulsions set in after thirty to fifty minutes when 
the lymph hearts are all destroyed. W. D. H. 


Muscle Physiology. Action of Veratrine on Striated 
Muscles in Warm-blooded Animals. G. QUAGLIARIELLO (Zeittsch. 
Biol., 1913, 59, 441—468).—Veratrine causes two contractions, the 
second of which lasts longer. It also causes fibrillary twitchings 
in small doses. Variations in the curves obtained with varying 
doses are illustrated by reproductions of the tracings. W.D.H. 


The Action on Man of Vapours of Technical and Hygienic 
Importance. XXX. Nitric Acid. Kart B. Leymann and 
Lupwie Diem (Arch. Hygiene, 1913, 77, 311—322).—The toxic 
symptoms on animals of air contaminated by nitric acid are not 
particularly characteristic, and are similar to those produced by 
other irritant substances, such as hydrogen chloride, sulphur 
dioxide, etc. Three cats died in the respiration chamber in 35 to 
120 minutes in the presence of 0°5 to 0°73 mg. of the acid to 1 litre 
of air. Two animals recovered after doses of 0°43 to 0°5 mg., and 
one survived until the next day with a dose of 0°88 mg. after 
remaining in the presence of the air-acid mixture for 200 minutes. 
The post-mortem examination showed no marked inflammation of 
the mucous membrane of the eyes, nose, or mouth, or edema of 
the glottis. The bronchial passages were, however, hyperemic, and 
the lungs exhibited cedema. S. B.S. 


The Action on Man of Vapours of Technical and Hygienic 
Importance. XXXI. The “Nitrous Gases”: Nitric Oxide, 
Nitrogen Dioxide, Nitrous and Nitric Acids. Kari B. Lenmann 
and Hasegawa (Arch. Hygiene, 1913, 77, 323—368).—A summary is 
given of a number o. cases in the literature describing the toxic 
symptoms produced in man by the “nitrous gases,” which act 
essentially as a mixture of nitrous and nitric acid. Attention is 
called to the great differences as regards the susceptibility of 
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individuals to the poison. Experiments were carried out on 
animals with gas made by the action of nitric acid on copper. This 
was diluted with hydrogen, and mixed with air. An apparatus is 
figured to show how this was accomplished, and how samples of 
the air to which the animals were exposed could be removed for 
analysis. The analysis was accomplished by passing the air, first, 
over hydrogen peroxide, when the nitrous acid was oxidised to 
nitric acid, and the total nitrate, both preformed and prodv-ed 
by oxidation of the nitrous acid, was precipitated by nitron. ‘The 
gas unabsorbed in the first absorption apparatus was passed through 
a second apparatus containing potassium iodide, and the iodine set 
free was titrated by thiosulphate solution. The general result of 
the experiments with mixtures of equimolecular proportions of 
nitrous and nitric acid is to show that the mixture acts as if all 
the nitrogenous products were in the form of nitric acid (see pre- 
ceding abstract). In the majority of the animal experiments the 
toxic symptoms were different from those in man. These were 
generally only slight inflammatory reactions on the mucous mem- 
branes, oedema of lungs, in certain experiments, methemoglobin 
formation, and indications of an action on the central nervous 
system. The temporary recovery after removal from the noxious 
vapours, with subsequent relapse, as is observed in the case of 
man, occurred only seldom in the case of animals. Experiments 
on man (Hasegawa), but carried out only with small doses of 
the noxious vapours, indicated that the symptoms were similar to 
those on animals. Various experiments were also carried out on 
the reduction of nitrate to nitrite by animal tissues, on the dis- 
tribution of nitrites in tissues after injection into the trachea, 
and on the toxic effect of nitrite administration. It was shown 
that the quantities of nitrite which produced severe symptoms after 
inhalation were far smaller than the quantities necessary to produce 
characteristic nitrite poisoning. The injurious effects in the 
inhalation experiments are to be ascribed to the production of the 
lung edema. In man there is a latent period before the injurious 


effects are observed, which is generally absent in the case of animals. 
S. B.S. 


The Natural Resistance of the Hedgehog towards Certain 
Poisons. M.A. Witupere (Biochem. Zeitsch., 1913, 48, 157—174).— 
It was found that the hedgehog could tolerate a dose of atropine 
sulphate 248 times larger (calculated per kilo. of body-weight) than 
that tolerated by man. The tolerance towards morphine hydro- 
chloride was 245 times as greater; towards nicotine, 29 times; 
towards potassium arsenite, 10 times; towards curare, 7 times; 
towards potassium cyanide, 6 times; towards mercuric chloride, 
4 times; and towards phenol, twice as great. There was no dif- 
ference in the tolerance towards strychnine nitrate. 8. B.S. 
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Chemistry of Vegetable Physiology and Agriculture. 


Bacterial Reduction of Sulphates to Sulphbides. Ernst 
SaLkowski (Zeitsch. physiol. Chem., 1913, 83, 165—169).—Sasaki 
and Otsuka (A., 1912, ii, 475), working with 21 races of bacteria 
in pure culture, were unable to reduce sulphate to sulphide, and 
further state that bacteria produce no hydrogen sulphide from 
taurine. 

Positive evidence is now quoted showing that in a great variety 
of cases bacteria relatively readily reduce sulphates to hydrogen 

E. F. A. 


sulphide. 


Bio-chemistry of Micro-organisms. VII. The Fermenta- 
tion of Formic Acid by Bacillus Kiliense in a Medium of 
Constant Composition. Hartrwic Franzen and F. Eccrr (Zettsch. 
physiol. Chem., 1913, 83, 226—228).—The paper consists chiefly of 
data obtained from experiments carried out on the same lines as 
those in which Bacillus prodiyiosus was used (A., 1912, ii, 669). 
A slight production of formic acid occurs during the early stages 
of growth, after which fermentation takes place. The results show 
great divergence in the behaviour of the organism in different series 
of cultures, and general conclusions cannot be drawn. H.B.H. 


Action of Uranium Salts and Metallic Uranium on the 
Pyocyanic Bacillus. Hrnri AcuLHON and RoBert Sazerac (Compt. 
rend., 1913, 156, 162—164. Compare this vol., i, 143).—A study of 
the influence of uranium salts, soluble and insoluble, on the 
pyocyanic bacillus, the amount of pyocyanin formed being estimated 
colorimetrically, the culture medium used being hydrolysed serum. 
The toxic dose of uranyl acetate is 1 in 500, and of uranyl nitrate, 
1 in 200. Doses of from 1 in 50,000 to 1 in 1000 are distinctly 
favourable, as was shown by the colour test, and also by the thick- 
ness of the microbic film produced. With insoluble uranium com- 
pounds, potassium or ammonium uranate, doses of 1 in 1000 to 
1 in 100 gave an increase of 100% in the yield of pyocyanin, whilst 
in the case of the metal itself doses of 1% gave a decided growth 
within twenty-four hours in a medium to which the bacillus was not 
accustomed. The medium being neutral, this last effect could not 
be due to any of the uranium passing into solution, and finally 
favourable action was produced on the microbe in sealed tubes, 
the uranium being outside, thus pointing to the radioactivity of 
the uranium as being the cause of the increased growth in this and 
the previous cases. W.G. 


Influence of Salts of Uranium and Thorium on the 
Development of the Tubercle Bacillus. Paut BxrcqurreL 
(Comnt. rend., 1913, 156, 164—166).—Radioactive salts of uranium 
and thorium behave physiologically like many other non-radioactive 
salts. They each have an optimum dose, which produces the 
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maximum growth of the bacillus, above which they begin to exert a 
toxic effect, uranyl nitrate being much more toxic than thorium 
nitrate. A dose of 1 in 2500 of the former has a marked inhibitory 
influence, whilst the same dose of the latter seems to be its optimum 
as regards increased microbic growth. W.G. 


Indole Reaction. Huco Zipret (Centr. Bakt. Par., 1913, i, 67, 
572—584. Compare A., 1912, ii, 793).—The contradictory results 
often yielded by the indole test may be attributed to unsuitability 
or variability of the medium. The use of a composite tryptophan 
medium with or without the addition of glycerol or dextrose is 
recommended, whereby trustworthy results can be obtained in 
twenty-four to forty-eight hours. Comparative tests of a large 
number of strains of certain pathogenic and non-pathogenic bacteria 
were made, and consistent results obtained with the various strains 
of each species of organism. The p-dimethylaminobenzaldehyde 
test for indole was found to be the most trustworthy. H.B.H. 


Mechanism of Alcoholic Fermentation. 8. KostytscHrv 
(Ber., 1913, 46, 339. Compare Kostytschev, A., 1912, ii, 589; 
Kostytschev and Hiibbenet, «bid. 1912, ii, 860)—A claim for 
priority against von Lebedev (this vol., i, 144), in demonstrating 
that acetaldehyde is formed during the fermentation of sugar in 
the presence of zine chloride, and, further, that acetaldehyde is 
reduced to ethyl alcohol by living yeast and various yeast pre- 
parations. H.W. 


Alcoholic Fermentation. III. Conditions Regulating the 
Formation of Acetaldehyde during the Fermentation of 
Hefanol (Yeast). S. Kostyrscuev (Zeitsch. physiol. Chem., 1912, 83, 
93—104. Compare A., 1912, ii, 589; also. Kostytschev and 
Hiibbenet, A., 1912, ii, 860).—A reply to the criticisms of Neuberg 
and Kerb (A., 1912, ii, 973). Paracetaldehyde is very easily 
decomposed into acetaldehyde on distillation with traces of acid. 

Autofermentation of yeast is a true alcoholic fermentation of the 
yeast glycogen ; acetaldehyde is one of the products of the change. 
When fermentation of hefanol is effected in presence of sufficient 
methylene-blue to render the active reducing agent inoperative, 
acetaldehyde is formed as the normal reduction of acetaldehyde to 
ethyl alcohol is restricted. E. F. A. 


Biochemical Synthesis of Alkylglucosides (a-Glucosides) 
by means of a Ferment (a-Glucosidase) contained in Air- 
dried Bottom Yeast. a-Ethylglucoside. mite Bovrevetor, 
Henrt Heérissey, and Marc Bripet (Compt. rend.. 1913, 156, 
168—170).—The authors have obtained a-ethylglucoside in a 
crystalline form, [a], +150°64°, by the action of a ferment, ex- 
tracted from bottom yeast by water, on a dilute alcoholic solution 
of dextrose containing at least 65% of water by volume. The yield 
with respect to the dextrose used was 33%, and the glucoside was 
readily hydrolysed in aqueous solution by the same ferment, which 
they name a-glucosidase. W.G. 
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Assimilation of Nitrate and Nitrite. V. Oskar Baupiscu 
and Erwin Mayer (Ber., 1913, 46, 115—125. Compare A, 1911, ii, 
523 ; 1912, ii, 286, 1202).— When a dilute formaldehyde—potassium 
nitrate solution is exposed to sunlight a mixture of nitrous oxide 
and hydrogen, together with some carbon dioxide and monoxide, is 
evolved. In a formaldehyde—potassium nitrite solution, in addition, 
small quantities of nitric oxide are also formed. This originates 
from the decomposed nitroxyl NOH, a substance which does not 
exist as gas. 

Angeli’s salt, ONa*N:NO-ONa, decomposes on warming in 
aqueous solution into nitrous and nitric oxides and ammonia. 

Solutions of potassium nitrite in either formaldehyde or methyl 
alcohol which have been exposed to light contain methylamine and, 
further, formic acid, hyponitrous acid, and hydroxylamine. In 
addition an alkaloidal compound similar to nicotine and containing 
a pyrrole ring is formed. Whereas in the assimilation of carbon 
the carbonic acid is reduced to carboxylic acid by the yellow and 
red rays of the spectrum, in the assimilation of nitrogen the blue, 
violet, and ultra-violet rays cause the reduction of nitrates to 


nitroxyl. E. F. A. 


The Influence of Uranium and Lead on Vegetation. 
Junius Stoxitasa (Compt. rend., 1913, 156, 153—155).—Urany]l 
nitrate added in small amounts to pot cultures of WMelilotus albus 
already supplied with suitable fertilisers, had a favourable effect 
on the total yield of dry matter, the optimum quantity being 2°5 
kilos. of uranium per hectare of soil. With 20 kilos. per hectare 
there was no indication of any toxic effect. The results with lead 
nitrate on oats and on Polygonum fayoyyrum are of the same order, 
but the amount of lead which has an injurious effect is much less 
than in the case of uranium, the addition of lead nitrate at the 
rate of 8 kilos. per hectare being detrimental to the total crop in 


each case. W.G. 


The Cause of Growth in Plants. I. G. A. Borovikov 
(Biochem. Zeitsch., 1913, 48, 230—246).—The author reviews 
M. Fischer’s experiments on the influence of acids, bases, and salts 
on various imbibition processes, for example, in gelatin and muscle. 
The view has been expressed by Fischer and others, that the 
phenomena of growth are determined, not so much by the osmotic 
properties of the cell, as by the capacity of the various colloids to 
imbibe water. The capacity is affected differently by various ions 
contained in the solution.. The method of experiment employed by the 
author to investigate the various factors was as follows. Seedlings (six 
days old) of Helianthus annuuz were placed in tubes which hung 
vertically in cylinders containing various solutions, and after 
intervals of three, six, and twelve hours and longer, removed, and 
the rate of growth was measured and compared with the rate of 
growth in pure water. The influence of various acids, bases, and 
salts on the rate of growth during short intervals was thus ascer- 
tained. It was found that acids accelerate the growth during the 


VEGETABLE PHYSIOLOGY AND AGRICULTURE. i, 325 
first period, and if salts are present at the same time, the growth in 
the presence of both acid and salt is diminished as compared with 
that in acid alone. The effect of the various ions and cations was 
studied in some detail, and attention is drawn to the parallelism 
between their influence on the rate of growth and their general 
effect on imbibition processes. The experiments, generally, confirm 
the conception of the relationship between imbibition processes and 


growth. 8. B.S. 


Presence of Formaldehyde in the Sap of Green Plants. 
Francesco ANGELICO and G. CaTALANo (Gazzetta, 1913, 43, i, 38—43). 
—The formaldehyde which is supposed to be an intermediate 
product in the photosynthesis of starch in green plants has never 
been demonstrated in the sap with certainty. The test for form- 
aldehyde with atractylin (compare Angelico, A., 1910, i, 403) is not 
only very sensitive, but also specific. The leaf-sap and its distillate 
of eleven species of green plants tested in this way showed the 
presence of formaldehyde, whilst the same products from six species 
previously kept for twenty-four hours in the dark gave no reaction. 
Three non-chlorophyllic, parasitic plants were also tested, and 
formaldehyde was found to be absent. The results are therefore in 


complete agreement with the usual theory of iti i> 
.V.S. 


The Function of the Carboxylase in Plants. W. ZA.esxi 
and Evizapeta Marx (Biochem. Zeitsch., 1913, 48, 175—180).—The 
seeds employed were sterilised with mercuric chloride, then dried 
and powdered. The seeds of Lupinus luteus decompose free pyruvic 
acid as readily as they do its: sodium salt. Pea seeds, on the other 
hand, decompose the free acid less readily than its salt, a fact due 
probably to the alkalinity of the powder. Seeds of Vicia faba only 
weakly attack the free acid, although they readily attack the 
sodium salt. Lupine seeds can also attack pyruvic acid in a vacuum. 
Both pyruvic acid and its sodium salts inhibit the carbon dioxide 
production of the immature seeds. Acetaldehyde could be detected 
in the experiments with both lupine and pea seeds when pyruvic 
acid was present. It could-be also detected, but in very much 
smaller quantities in the control experiments, in which the acid 
was absent. The authors call attention to the parallelism of the 
actions of the seed carboxylase and of zymase, and discuss the réle 
played by pyruvic acid in degradation of sugars and the production 
of ethyl alcohol. 8. B.S. 


Role of Oxydases in the Formation of the Anthocyan 
Pigments of Plants. Freprerick Keresie and Epwarp FRANKLAND 
Armstrone (J. of Genetics, 1912, 2, 277—311. Compare A, 1912, ii, 
673).—The methods previously described for the localisation of 
oxydases have been extended to a variety of plants. Peroxydase is 
shown to be more widely distributed than the organic peroxide 
which activates it. The very general phenomenon of browning pre- 
sented by dried plants is regarded as an indication of the presence 
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of a complete oxydase. Exposure of plants to darkness leads to the 
formation of peroxide and to an increase of peroxydase. The bear- 


ing of these facts on the general metabolism in the plant is discussed. 
E. F. A. 


Colloidal Chlorophyll and the Shifting of the Absorption 
Bands in the Leaves of Living Plants. D. Ivanovsx1 (Biochem. 
Zeitsch., 1913, 48, 328—331).—Herlitza has drawn the conclusion, 
from spectroscopic observations, that chlorophyll exists in the 
colloidal form in living plants. The author gives a table of 
extinction coefficients, and shows that those of the chlorophyll of 
the leaf fall between those of colloidal chlorophyll and of an 
alcoholic solution of the pigment. He draws attention to the fact 
that the chlorophyll in leaves exists, not evenly distributed, but in 
the chloroplasts, and that the absorption spectrum of the leaf 
combines the characters of an absorption and reflection spectrum. 
He shows that the absorption spectrum of the leaf can be closely 
imitated by the addition of electrolytes to colloidal chlorophyll. 
According to the size of the granula thus produced, the absorption 
band is shifted thereby towards the ultra-red. 8. B.S. 


Plant Fats. Cart Tomar (J. pr. Chem., 1913, [ii], 87, 144) — 
The fatty and waxy constituents of yeast, rose blossoms, and the 
skins of apples, grapes, peaches, potatoes, lemons, gherkins, and 
other parts of plants may be readily isolated in a state of purity by 

B. 


heating under diminished pressure. F. 


The Non-Specificity of Zinc as a Biological Catalyst for 
the Culture of Aspergillus niger. CuHaries LEPIERRE (Compt. 
rend., 1913, 156, 258—261).—The author has tried the effect of 
replacing the zinc in Raulin’s solution by cadmium on the culti- 
vation of Sterigmatocystis nigra, and his results are not in accord 
with those recently put forward by Javillier (compare this vol., 
i, 235). On the contrary, he finds that cadmium replaces zinc per- 
fectly in Raulin’s solution, and, like it, plays a very energetic 
part in the rapid growth of the plant, being fixed by the plant. 
Further, he finds that zinc is not a specific catalyst for this culture, 
but can be replaced by other elements chemically analogous to it. 

W. G. 


Attempts to Substitute Glucinum for Magnesium and 
Zinc in the Culture of Sterigmatocystis nigra (Aspergillus 
niger). Maurice Javitiier (Compt. rend., 1913, 156, 406—409. 
Compare this vol., i, 235)—A reply to Lepierre (preceding 
abstract). From further experiments the author maintains that 
glucinum cannot replace magnesium or zinc in the culture medium 
for Aspergillus niger, the magnesium being necessary as a nutrient 
and the zinc as a catalyst. He suggests that the difference between 
his and Lepierre’s results may be due to the conditions of their 
culture media, or hereditary influences on the cultures. W.G. 
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Replacement of Zinc by Glucinum in the Culture of 
Aspergillus niger. CHar.es Leprerre (Compt. rend., 1913, 156, 
409—411. Compare this vol., i, 235; preceding abstracts).—The 
results obtained are in direct opposition to those of Javillier 
(previous abstract). The author finds that the zinc in Raulin’s 
liquid can be replaced by glucinum without affecting the weight 
of crop finally obtained from the culture of Aspergillus niger 
thereon, except that the maximum is somewhat retarded. This 
retardation is, however, only relative, and diminishes as the plant 
adapts itself to the new medium. Time, adaptation, and easy 
access of air play an important part in these cultures. The glucinum 
is fixed by the plant. W.G. ° 


Formation of Urea by Two Moulds. lKopertr Fosse (Compt. 
rend., 1913, 156, 263—265. Compare A., 1912, ii, 1203).— 
The author has isolated urea in small quantities in the form 
of its xanthhydrol derivative from the expressed juice of mycelium - 
gathered from the surface of Raulin’s liquid and also from Aaper- 
yillus niger grown on a solution in which ammonium nitrate has 
replaced the chloride in Raulin’s liquid. Penicilleum glaucum 
similarly contains small quantities of urea in its cells. From his 
results the author draws the conclusion that the principal factor 
in ureogenesis is a process of oxidation, and not, as at present 
supposed, a diastatic oxidation. _ W.G. 


The Nitrogenous Constituents of Lime Juice. Casimir 
Funk (Biochem. J., 1913, '7, 81—86).—In view of work on beri-beri, 
in which the physiological importance of certain substances 
(probably pyrimidine derivatives) has been shown, lime juice was 
examined in reference to scurvy. Lime juice cures scurvy, and 
also contains an antineuritic substance. Pyrimidine substances in 
general prolong life in birds with polyneuritis. No anti-scorbutic 
substance, however, was separated out from lime juice. The 
investigation was hampered by the guinea-pigs refusing to take 
oats, a diet which leads to scurvy in these animals. Milk prevents 
oats from causing scurvy, even though the proteins are removed. 
The anti-scorbutic material in milk is destroyed by a high tem- 
perature. Its unstable character may have led to the negative 
results with lime juice. Several new compounds were, however, 
separated from lime juice; one, C,;H,,O;, needles, m. p. 97—100°, 
apparently belongs to the terpene group ; one, C;H,O,N,, crystalline 
plates, m. p. 282° (corr.), to the purine group; one, C,H,,0,Np, 
microscopic spherolites, m. p. 188—189° (decomp.), to the pyrimi- 
dine group; and a fourth to the choline group; the latter crys- 
tallised in cubes, and gave a platinichloride, (C,H,,O,N),H,PtCl,, 
m. p. 220°. The phosphotungstic and silver nitrate precipitates 
were mainly examined. W.D.H. 


Constituents of Apples. Cart Tuomas (J. pr. Chem., 1913, [ii], 
87, 142—144).—The substance, m. p. above 200°, previously isolated 
by the author (A., 1911, ii, 920) from apple-skins may be separated 
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by treatment with ether into an insoluble substance of high melting 
point, and a waxy substance crystallising in needles, m. p. 68°5°. 
On distillation under diminished pressure, the oil obtained by 
extracting the skins with ether yields a crystalline substance of 
low melting point having an odour of apples and a yellow oil which 
readily solidifies. The behaviour of the skins on distillation is also 
described. F.B. 


Leaves of Barosma venusta. Haxoip R. Jensen (Pharm. J/.. 
1913, [iv], 36, 60—61).—This material from Cape Province, South 
Africa, yielded 1:1% of volatile oi), Di3} 0°8839, a} + 0°30’, nip 1°4967, 
of greenish-yellow colour, and having acid value 2°4 and saponifi- 
cation value 13°4. On treatment with potassium hydroxide solution, 
16% of the oil dissolved, and a further 4% was absorbed by a 
solution of neutral sodium sulphite. The oil was separated into 
nine fractions by distillation under reduced pressure, and the 
physical constants, ultimate composition, and reactions with 
bromine, sodium, and phenylhydrazine of each fraction are 
recorded. From a consideration of these data the following com- 
position is tentatively suggested for the oil: myrcene, 35; chavicol, 
16; myrcenol and sesquiterpene alcohols, 15; methylchavicol and 
anethole, 15; sesquiterpenes, esters, ketones, aldehydes, and acids, 
19%. The leaves also contain oleoresin, acid resins, colourless 
glucosides, fat, carbohydrates, and a little tannin. The results 
show that these leaves do not contain the same constituents as the 
commercial buchus derived from JB. betulina and B. sevratifolia, 
and that they cannot be used in medicine in place of these. 

T. A. H. 


Constituents of Lycoperdon bovista. Jan J. BLanKsma 
(Chem. Weekblad, 1913, 10, 96—100).—Fresh specimens of the 
edible mushroom, Lycoperdon bovista, contain trehalose, tyrosine, 
a substance with m. p. 165°, chitin, and leucine, all previously 
isolated (compare Bourquelot, /. Pharm. Chim., 1907, [vi], 25, 382; 
Bamberger and Landsiedl, A., 1903, ii, 567; 1905, ii, 852). The 
trehalose is converted by trehalase, invertase, and diastase into 
reducing sugars, these ferments being present in the mushrooms. 
The darkening in colour of mushrooms is explained by the con- 
version of tyrosine into melanin, a black substance, under the 
influence of tyrosinase. It is possible that leucine is converted 
into isoamylamine, and the tyrosine into p-hydroxylphenylethy]l- 
amine, a substance of very poisonous character. It is known that 
old specimens of Lycoperdon bovista are poisonous. The author 
recommends the preparation of glucosamine hydrochloride by 
boiling mushrooms with dilute hydrochloric acid after elimination 
of proteins, fats, and calcium salts. A. J..W. 


Organic Chemistry. 


Notas on Mine Gas Problems. Gerorce A. Burrect (J. Jnd. 
Eng. Chem., 1913, 5, 181—186).—The author gives an account of the 
various problems met with in connexion with mine gases, interpolating 
from time to time some of the data accumulated by the Bureau of 
Mines with respect to the explosibility and physiological effects of mine 
atmospheres, and to flame extinction and after-damp. 

The lower explosive limit of mixtures of air and methane is con- 
firmed to be 5°5% methane. The presence of carbon dioxide alters 
this explosive limit, but even 10% of carbon dioxide raises it only to 
66%. Reduction in the volume percentage of oxygen also raises the 
explosive limit. Harger has suggested that a small reduction in the 
oxygen percentage and a small increase in the carbon dioxide percent- 
age in mine air will suffice to produce an atmosphere incapable of 
supporting combustion, and consequently an atmosphere in which 
explosions and gob fires cannot occur, but the data obtained by the 
Bureau of Mines indicate that the figures given by Harger are much 
too low, both with respect to the increase in carbon dioxide and 
diminution in oxygen. 

When acetylene is used in the miner’s lamp, the flame resembles 
the ordinary wick flame burning in pure air, when the oxygen content 
of the air decreases to 16—16°5%; this behaviour of the flame can be 
used as a guide to men venturing into workings containing black 
damp and less oxygen than the percentage given. The ordinary 
miner’s lamp is extinguished when the oxygen falls to about 16:5—17%; 
the extinguishing of the flame is shown to be due to deficiency in 
oxygen and not to the presence of carbon dioxide. 

Reference is made to the following subjects: Effect of vitiated air 
on the luminosity of miner’s lamps (compare Haldane, Colliery Guardian, 
Oct. 25th, 1912); high velocity of air currents in mines; distribution 
of after-damp ; intrusion of natural gas into mines, etc. Analyses are 
also given of mine-gas mixtures containing explosive and other pro- 
portions of methane, and of samples of after-damp atmospheres which 
show the large amount of carbon monoxide (white-damp) present 
shortly after an explosion. ze 


Solvents for Acetylene. Josepn H. James (J. Ind. Eng. Chem., 
1913, 5, 115—120).—An investigation of the solvent powers for 
acetylene of a number of organic liquids shows that those containing 
the carbonyl group are generally the best solvents. Organcacids must 
be excluded, however, the hydroxyl in the carboxyl group seeming to 
inhibit the solvent action of the carbonyl. The presence of the 
carbonyl group is not sufficient, of itself, to account for the solubility, 
since methylal and acetal are very good solvents. 

It is found that acetaldehyde fulfils all the industrial requirements 
for an acetylene solvent. 2. & P. 
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Preparation of Dimethylacetylene [Crotonylene] and Ethyl- 
acetylene from Carbides. Carn Wut Scutecuter (D.R.-P. 
253802).—When methyl alcohol is heated with an alkaline earth 
carbide during four days at 60—120° under a pressure of 50 atmos- 
pheres, or during six days in a closed tube at 200° it yields a mixture 
of crotonylene (A*-butinene), CMe?CMe, b. p. 28°, and ethylacetylene 
[A*-butinene], CEtiCH, b. p. 18°. F. M. G. M. 


A*y-Heptatriene and Related Substances. Corneuis J. 
Enxiaar (Chem. Weekblad, 1913, 10, 187—189. Compare this vol., 
i, 243).—A discussion of the influence of structure on the possibility 
of solidifying unsaturated hydrocarbons. By cooling with liquid air 
several butadienes and related substances have been converted into the 
solid state. A. J. W. 


Vinylacetylene. RicnHarp WILLsTA1TER aud THEopoR WIRTH 
(Ber., 1913, 46, 535—538).—By the action of dimethylamine in 
benzene solution on the dibromide of butadiene, ad-tetramethyl- 
diamino-A*-butylene, NMe,CH,*-CH:CH:CH,:NMe,, is obtained. The 
use of an indifierent solvent, such as benzene, is essential ; with alcohol 
numerous secondary reactions take place. 

When the corresponding diquaternary ammonium base is distilled in 
a vacuum it is decomposed, and vinylacetylene, CHi?C-CH:CH,, is 
obtained. 

ad-T'etramethyldiaminobutylene is a colourless oil with a narcotic 
odour, b. p. 171—172°/723 mm., 65—65°5°/17 mm., D{ 0°8198. The 
picrate forms needles, m. p. 222—223°; the awrichloride separates in 
crystalline needles, m. p. 201° (decomp.) ; the platinichloride, 2H,0, 
crystallises in long, rhombohedric prisms, m. p. 227—228°, whilst the 
dimethiodide forms prisms, decomp. 270°. 

Vinylacetylene | A*y-buteninene] melts to a colourless liquid, b. p. 
2—3°/729 mm., and has an odour like acetylene. It forms a greenish- 
yellow copper salt and a colourless, crystalline silver salt, which 
explodes when heated. E. F. A. 


A Catalytic Method of Isomerisation of Alkyl Chlorides and 
Bromides. Paut Sapatier and ALPHONSE MaILBE (Compt. rend., 
1913, 156, 658—659. Compare A., 1905, i, 677).—Barium chloride 
or thorium chloride at 250° causes the decomposition of primary alkyl 
chlorides or bromides into ethylene hydrocarbons and hydrogen chloride 
or bromide. These then recombine, when passed over pumice stone at 
200°, giving, not the original haloid, but the isomeric chloride or 
bromide. The resulting liquid is submitted to fractional distillation, 
thus separating any of the original unchanged substance. W. G. 


Trichloroethylene and Some of its Derivatives. Jacos 
BorskkEN [with C. E. Kramer and J. G. pe Vooer] (Rec. trav. chim., 
1913, 32, 15—-22).— Unsuccessful attempts have been made to bring 
trichloroethylene and tetrachloroethylene into reaction with benzoyl 
chloride, sulphur chloride, phosphorus chloride, thionyl chloride, and 
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sulphuryl chloride respectively in the presence of aluminium chloride. 
Charred products were obtained, except in the case of tetrachloro- 
ethylene and sulphuryl chloride, when hexachloroetbane was isolated, 
owing to the decomposition of sulphuryl chloride into sulphur dioxide 
and chlorine and union of the latter with tetrachloroethylene. 

Barium monochlorosulphoacetate, C,HO,CISBa, was isolated from 
the product of the action of fuming sulphuric acid (containing 10% SO,) 
on trichloroethylene at 88°. 

When trichloroethylene was added drop by drop to a mixture of 
nitric acid (D 1:5) and concentrated sulphuric acid, cooled by a freezing 
mixture of salt and ice, and the action interrupted as soon as the 
temperature of the product rose but slowly when removed from the 
freezing mixture, dichloroacetic acid was obtained, together with a 
substance, C,HO,N,Cl,, b. p. 32°/36 mm., which, when preserved, 
became converted into colourless, very hygroscopic needles, which 
were insoluble in, or decomposed by, the ordinary solvents, and had 
mol. wt. 194 in nitrobenzene solution. When heated with hydro- 
chloric acid, this substance yielded small amounts of nitric oxide and 
carbon dioxide, but neither hydroxylamine nor oxalic acid could be 

detected. Alcoholic potassium hydroxide decomposed 

C],C-O-N it according to the equation: C,HO,N,Cl,+7KOH= 
| 07 | 3KCl+2K,CO,+4H,O+N,. With zine and cold 
CIC-O-NH_ dilute sulphuric acid it gave a quantitative yield of 
ammonia. It did not give Liebermann’s reaction. In 

view of the above properties, the annexed formula is tentatively 


proposed for it. x. W. 


Elimination of Water from Pinacolyl Alcohol. Tertiary 
Butylethylene. W. Fomin and N. Socuansxr (Ber., 1913, 46, 
244—-248).—-Pinacolyl alcohol was converted by Couturier (A., 1893, 
i, 245) into a bromide, which, when treated with solid potassium 
hydroxide, gave a mixture of fy-dimethyl-Af-butylene (compare 
Zelinsky and Zelikov, A., 1902, i, 2) with a small quantity of a 
hydrocarbon, b. p. 56—59°, which was described as ¢ert.-butyl 
ethylene. The Jatter compound has now been prepared from pinacoly]l 
alcohol by Tschugaev’s method and has other properties. 

The potassium derivative is prepared by adding the alcohol to 
potassium ¢ert.-amyloxide (compare Tschugaev, A., 1905, i, 167) and 
then treated with carbon disulphide and methyl iodide. The methyl 
pinacolyl xanthate, C,H,,*O°CS*SMe, b. p. 100°/12 mm., Di 1:0228, 
decomposes at 160—175°, and the purified tert.-butylethylene [yy-di- 
methyl-A*-butylene|, CMe,*CH:CH,, is a colourless liquid, having b. p. 
41°2°/760 mm., Dj° 0°6549, and np 137667. On oxidation with per- 
manganate, acetone is not obtained, the chief product being aa-di- 
methylpropionic acid, whilst reduction with hydrogen in presence of 


platinum black results in the formation of B8-dimethylbutane. 
J.C. W. 


Decomposition of Heptyl Alcohol at 220° in the Presence 
of Finely Divided Nickel. Jacos Bérsrxen and G. H. van SENDEN 
(Rec. trav. chim., 1913, 32, 23—38).—The authors have repeated the 

aa2 
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experiments described by van Beresteyn (A., 1911, i, 761), who 
obtained heptyl alcohol and a substance which he regarded as 
n-hexylene, by the reduction of heptaldehyde according to the general 
method of Sabatier and Senderens. Heptyl alcohol, under similar 
circumstances, was found to yield -hexylene, carbon monoxide, and 
hydrogen, the course of the actions being represented by the equations: 
C,H,,-CHO + H,=C,H,,-OH. C,H,,-OH=C,H,,+CH,-OH. CH,-OH 
=CO+2H,. On theoretical grounds, the authors consider this interpre- 
tation to be improbable, and are led to the conclusions : (1) that heptyl 
alcohol, in the presence of finely divided nickel at 220°, is decomposed 
into heptaldehyde and hydrogen ; (2) that, particularly in the presence 
of an inert gas, the heptaldehyde is converted into m-hexylene, 
hydrogen, and carbon monoxide ; (3) that n-hexylene combines with a 
considerable proportion of the liberated hydrogen to form n-hexane, 
and that, in the presence of an excess of hydrogen, all the n-hexylene 
undergoes reduction ; (4) that heptaldehyde is not reduced in the 
presence of carbon dioxide, and only slightly reduced in an atmosphere 
of hydrogen; (5) that n-hexylene (mixed with n-hexane) is best 
obtained by the decomposition of heptaldehyde by nickel at 220° in a 
current of carbon dioxide, and (6) that n-hexane is obtained by the 
catalytic decomposition of heptyl alcohol or heptaldehyde by nickel at 
220° in a current of hydrogen. 

Heptyl alcohol was obtained by the reduction of heptaldehyde 
dissolved in glacial acetic acid by means of sodium amalgam. Small 
quantities of s-di-n-hexylethyleneglycol [n-tetradecane-y6-diol], b. p. 218°/ 
14 mm., m. p. 69—70°, were obtained as by-product. 

Heptyl alcohol, when passed over nickel at 220° in a current of 
hydrogen, yielded about 62% n-hexane, 17% of a mixture of heptyl 
alcohol and heptaldehyde, and carbon monoxide. In a current of 
carbon dioxide, however, it yielded about 14°5% m-hexylene, 31% 
n-hexane, 24% of a mixture of hepty! alcohol with a little heptaldehyde, 
carbon monoxide, and hydrogen, the change being represented by the 
equation: 3C,H,,-OH = 2C,H,,+C,H,,+3C0+4H,. 

Heptaldehyde, at 220° in a current of carbon dioxide, gave about 
24% n-hexylene, 29% n-hexane, 16% unchanged heptaldehyde, carbon 
monoxide, hydrogen, and possibly a trace of formaldehyde. The 
quantities of the products obtained agreed with the equation: 
100C,H,,°CHO = 45C,H,, + 55C,H,,+100C0O+45H,. At 180°, the 
course of the reaction was similar. 

m-Hexane was not affected when passed over nickel at 220° in a 
current of carbon dioxide. a, W. 


ad-Oxide from Undecyl Alcohol. N. A. Locernov (J. Luss. 
Phys. Chem. Soc., 1913, 45, 136—145).—The action of zinc chloride 
or 50% sulphuric acid on undecyl alcohol results in displacement of 
the double linking of the alcohol and formation of the ad-owide, 
H: 
CH, [CH,),CH tn , b. p. 219—222°, Di 0°8641 (or 08667), 
2 


Dj’ 0°8522, Do* 08538. 


ORGANIC CHEMISTRY. i. 333 


When zinc chloride is used, the oxide is accompanied by an un- 
saturated alcohol, C,,H..0, b. p. 243-—246°, which forms a crystalline 
phenylurethane, C©,,H,,O,.N, m. p., 49°5°, and is being further 
investigated. Zz awe 


Action of af-Dichloroethyl Ether on Mixed Magnesium 
Derivatives. Ropert Lespizauv and Brescu (Compt. rend., 1913, 
156, 710—712).—af-Dichloroethyl ether condenses readily with 
magnesium derivatives of ethyl and allyl bromides and acetylene, 
giving products somewhat difficult to purify. The compound, 

©, H,,0,Cl,, 
obtained from the acetylene derivative is a colourless liquid, b. p. 
136—-137°/12 mm., and is probably a mixture of two cis- and trans- 
isomerides (compare Dupont, A., 1910, i, 85). On bromination in 
chloroform, it yields two dibromides, C,)H,,0,C!,Br., separable by their 
varying solubility, the less soluble one having m. p. 107—108°, and 
the other m. p. 71—72°. These are also probably cis- and trans- 


isomerides. W. G. 


Compounds of Ethyl Phosphite with Silver Haloids. 
ALEXANDER E, Arsuzov and A. V. Kartascuov (J. Russ. Phys. Chem. 
Soc., 1913, 45, 79—81).—Derivatives of tervalent phosphorus of the 
form PR, or P(OR), form compounds with cuprous and platinous 
haloids, and the authors find that ethyl phosphite forms similar com- 
pounds with silver haloids. These compounds form colourless, ribbon- 


like crystals, their melting points being: P(OEt),,AgCl, 4°55—5°5° ; 
P(OEt),,AgBr, 40—40°5°; P(OEt),,AgI, 81—83°. T. H. P. 


Uranium Formate. WILLIAM CicHsNer DE ConiINcK and ALBERT 
Raynaup (Bull. Soc. chim. 1913, [iv], 13, 221—223).—Uranium 
formate is a deliquescent, yellow salt, readily soluble in water. 
Attempts to estimate the water of crystallisation were unsuccessful, 
owing to the ready loss of formic acid from the salt on prolonged 
desiccation. When calcined in aclosed vessel, the salt leaves a residue 
of pure uranous oxide, but, if an open vessel is used, traces of a higher 
oxide are formed. Similar results were previously obtained with 
uranium oxalate (A., 1912, i, 535). 

When boiled with a large quantity of water, uranium formate is 
hydrolysed, hydrated uranium trioxide, UO,,2H,O, separating as 
a yellow precipitate, which is converted by calcination into the green 
oxide, U,0,. 

Uranium formate was exposed to diffused daylight during three 
months in the presence of methyl alcohol. A brown deposit of 
uranium oxide was thereby obtained, and the strongly acid methyl 
aleoholic solution was found to contain methyl] formate. 

Very little decomposition occurred in similar circumstances in 
the presence of ethyl alcohol. Very little formic acid was liberated, 
whilst the residue contained only small amounts of mono- and 


di-hydrated uranium trioxide mixed with unchanged uranium formate. 
H. W. 
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Preparation of Halogen Formic Esters. Emanuen Merckx 
(D.R.-P. 254471).—The following halogen formic esters in addition to 
those previously described (this vol., i, 5) have now been prepared. 
Dimethylethylearbinyl chloro-formate, a liquid which decomposes at 20° 
and cannot be distilled in a vacuum ; the homologous methyldiethyl- 
carbinyl chloro-formate has similar properties. F. M. G. M. 


Distillation and Sublimation of Ammonium Salts under 
Diminished Pressure. Ricnarp EscaLes and Hans Koepke (J. pr. 
Chem., 1913, [ii], 8'7, 258—279).—Of the normal salts examined the 
formate (s, 90—140°), acetate (s, 90°), thiocyanate (d, 165°), cyanate 
(s, 160—190°), nitrite (s, 70°), and sulphite (s, 70—120°) distil or 
sublime under a pressure of 10 mm. without decomposition, whilst the 
propionate (d, 70—75°), butyrate (d, 70—80°), glycollate (d, 160°), 
lactate (d, 140—150°), benzoate (s, 60—130°), and salicylate (s, 
90—150°) are converted into the corresponding acid salts, NH,HX, ; 
the temperatures at which distillation or sublimation occurs are given 
in brackets (s denotes sublimation ; d, distillation). When heated to 
300°/10 mm., ammonium sulphate and persulphate lose ammonia, 
yielding the acid salts; ammonium thiosulphate sublimes at 70°/ 
10 mm., the sublimate consisting of ammonium sulphite. Ammonium 
carbonate undergoes complete dissociation, whilst carbamide and 
thiocarbamide sublime in the form of ammonium cyanate and thio- 
cyanate respectively. Of the acid salts, NH,HX,, the acetate (d, 67°), 
propionate (d, 73°), butyrate (d, 78°), glycollate (d, 160°), lactate 
(d, 145°), benzoate (s, 60—130°), salicylate (s, 90—150°), and hydrogen 
carbonate distil or sublime unchanged at 10 mm. 

A mixture of normal or acid ammonium acetate and propionic acid in 
molecular ‘proportions distils at 66—68°/10 mm., yielding the acid 
ammonium salt, CH,*CO,*-NH,,C,H,*CO,H, which forms very deli- 
quescent crystals, m. p. 42—43°, and is converted by distillation with 
butyric acid into the ammonium salt, CH,*CO,"NH,,C,H,"CO,H. This 
has m. p. 41°, b. p. 72—74°/10 mm., and is also obtained by distilling 
normal or acid ammonium acetate with butyric acid. F. B. 


Decomposition of Certain Acid Chlorides by Aluminium 
Chloride. Jacop Boérsexen (Rec. trav. chim., 1913, 32, 1—14).— 
In continuation of the work of Béeseken and Prins (A., 1910, i, 152; 
1911, i, 173), the action of aluminium chloride on the chlorides or 
sulphonyl chlorides of a number of halogenated acids has been 
investigated. Normal results were obtained with acid chlorides 
which did not contain hydrogen or a benzene group, but, in the 
presence of the latter, the reaction appeared to be complex, giving 
resinous products from which no definite compound could be isolated. 

With P. Hassripacu.]—Monochloroacetyl chloride and aluminium 
chloride yielded a hygroscopic, crystalline compound, 
CH,Cl-COCI, AlCl, 
which, when heated alone or with carbon tetrachloride, evolved hydrogen 
chloride, leaving a charred residue. Carbon monoxide could not be 
detected in the gas evolved. When heated in chloroform solution at 
80°, a small quantity of a substance, m. p. about 175°, was obtained, to 
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which no definite composition could be assigned. Similarly, aluminium 
chloride and chlorofumaryl] chloride or a: 8: 8 : 8-tetrachloropropionyl 
chloride yielded only charred or resinous products, from which a 
definite compound could not be separated. 

[With (Mlile.) S. van per Tas.]—p-Chlorobenzenesulphonyl chloride 
and aluminium chloride gave resinous products. The gases evolved 
contained hydrogen chloride and, generally, sulphur dioxide. 

[With W. J. P. Peiz.|—p-Bromobenzenesulphonyl chloride and 
aluminium chloride yielded a crystalline additive product, 

C,H,Br-SO,Cl, AICI, 
which, when heated at 150—200°, evolved sulphur dioxide and 
hydrogen chloride, and left a brown resin. 

[With P. Hasse.pacu. ]|—Trichloroacrylyl chloride, b. p. 158°/760 mm., 
was obtained by the action of thionyl chloride on trichloroacrylic acid. 
When mixed with aluminium chloride in carbon disulphide solution, it 
yielded the compound, CCl,-CCl*COCI,AICI,, which, when heated in a 
current of dry air, gave only trichloroacrylyl chloride mixed with a 
little aluminium chloride, but no carbon monoxide. In the presence 
of aluminium chloride, trichloroacrylyl chloride reacted with benzene 
and its homologues to form quantitative yields of ketones of the type 
R:CO:CCI:CCl,, only the chlorine atom attached to the carbonyl 
group being replaced. 

Pentachloropropionyl chloride, m. p. 42°, obtained from the preceding 
chloride by the action of chlorine in sunlight, when heated with 
aluminium chloride at 60° evolved carbon monoxide and carbonyl 
chloride, leaving a residue from which hexachloroethane and tetra- 
chloroethylene were isolated, decomposition occurring according to the 
equations: (I) CCl,*CCl,;COCl=CO+C,Cl,. (IL) CCl,-CCl,;COCl= 
COCI,+C,Cl, When treated with aluminium chloride in the presence 
of benzene, pentachloropropiophenone, COPh:CCl,°CCl,, m. p. 83°, was 
obtained when the reaction was continued until one molecule of 
hydrogen chloride had been evolved. When, however, reaction was 
continued until two molecules of hydrogen chloride had been evolved, 
tetrachloroethylene and benzophenone wers formed. The presence of 
the latter may be due to dissociation of pentachloropropionyl chloride 
into tetrachloroethylene and carbonyl chloride, and condensation of 
the latter with benzene, or pentachloropropiophenone may be decom- 
posed by aluminium chloride into tetrachloroethylene and benzoyl 
chloride. The odour of the latter is perceptible when pentachloro- 
propiophenone is warmed with a little aluminium chloride. H. W. 


Montanic Acid and its Derivatives. Huan Ryan and JosEPH 
Atear (Proc. Roy. Irish Acad., 1913, 30, 97—105. Compare A., 
1909, i, 629).—The authors have prepared a series of derivatives of 
montanic acid, the formule of which are in agreement with the 
formula, C,,H,,0,, for montanic acid itself, thus confirming the 
previous work of Ryan and Dillon (A., 1909, i, 629), and Easterfield 
and Taylor (T., 1911, 99, 2302), in contrast to that of Hell (Zeitsch 
angew. Chem., 1900, 13, 556), von Boyen (A., 1902, i, 72), and 
Kisenreich. 

Methyl montanate, prepared by boiling montanic acid with methyl 
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alcohol in the presence of sulphuric acid, crystallises in white, curved 
needles, m. p. 66°. The similarly crystallised ethyl and n-propyl 
esters have m. p. 64—65° and 63°5° respectively. 

Dimethylheptacosylcearbinol, Cy,H,;,*CMe,*OH, obtained from methyl 
montanate and magnesium methy! iodide, has m. p. 63—64°, whilst 
the corresponding diethyl and diphenyl derivatives melt respectively 
at 59—60° and 58°. When ethyl montanate is treated with p-bromo- 
toluene and the resulting product subjected to steam distillation, 
the residue is found to consist of the unsaturated hydrocarbon, 
C.,H,,:C(C,H,Me),, m. p. 47°. When, however, the steam distillation 
is omitted and the product purified by repeated crystallisation from 
alcohol, it can be separated into two portions, the major part consist- 
ing of the above hydrocarbon, the minor part of di-p-tolylheptacosyl- 
carbinol, m. p. 51—52°. The action of an ethereal solution of magnesium 
a-naphthyl bromide on ethyl montanate appears to yield a mixture of 
di-a-naphthylheptacosylcarbinol, m. p. 57 —58°, and, probably, a-naphthyl- 
heptacosyl ketone, C.,H,,-CO-C,,H,, m. p. 51—53°, These substances 
can be readily separated, since the former dissolves very sparingly in 
hot methy! alcohol, in which the latter is readily soluble. 

Unsuccessful attempts were made to isolate montanyl chloride in the 
pure state by the action of phosphorus tri- or penta-chloride on 
montanic acid. The product obtained had m. p. 63—65° It was 
transformed by concentrated aqueous ammonia into montanamide, 
m. p. 109°, small quantities of a substance, probably montauonitrile, 
m. p. 60—65°, being simultaneously formed. 

Attempts to prepare ceryl alcohol from montanic acid were unsuc- 
cessful, owing to the difficulty of isolating heptacosylmethylurethane 
from the product of the successive action of bromine and sodium 
methoxide on montanamide, The converse operation (the preparation 
of montanic acid from ceryl alcohol by the malonic ester synthesis) 
could not be effected, since cerylmalonic ester could not be obtained 
from cer)] iodide and sodiomalcnic ester under the most varied con- 
ditions. Ceryl iodide, C.,H;,I, m. p. 55—56°, was obtained by the 
action of iodine and red phosphorus on cery! alcohol. H. W. 


Action of Thionyl Chloride on Certain Lactones. Putipre 
BarpireR and Rer&é Locquin (Bull. Soc. chim., 1913, [iv], 13, 
223—229).—A critical survey of the action of thionyl chloride on 
organic substances is given. The authors have investigated the effect 
of boiling certain y-lactones (1 mol.) in benzene solution with thionyl 
chloride (1*1 mol.). The product of the reaction was poured into 
excess of methyl or ethyl alcoho] and subsequently examined in the 
form of its methyl or ethyl ester. In these circumstances, thionyl 
chloride transforms the y-lactones employed (except coumarin) into 
esters of y-hydroxy-acids according to the scheme: 

R‘CH-CH,’CH, goa, R-CH-CH,"CH,COC]  oc.u,0n 

omen * - O-SOCI gee 
R-CH-CH,°CH,°CO, Et OEt 
bn +S0< iy + HCl. 
y-\ rlerolactone was transformed into ethyl y-hydroxyvalerate, 
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b. p. 80—81°/12 mm. (compare Neugebauer, A., 1885, 651), from 
which a phenylurethane could not be obtained. 

y-Phenyl-y-butyrolactone, m. p. 37—38°, b. p. 175—176°/11 mm. 

(Jayne, A., 1883, 472; Fittig and Leoni, A., 1898, 

—CO j, 196), was prepared by the condensation of bromo- 

vasiatincns JN | acetophenone with ethyl sodiomalonate and saponi- 

(fication of the crude product with alcoholic sodium 

HPh-UH,/ | hydroxide at 160°. At the high temperature 

GO employed, the latter substance probably acted as a 

reducing agent. In addition, small quantities of 

benzoylpropionic acid and of a neutral substance, m. p. 190—192°, pro- 

bably a dilactone (annexed formula), were obtained. When acted on 

successively by thionyl chloride and ethyl alcohol, y-phenyl-y-butyro- 

lactone yielded ethyl y-hydroxy-y-phenylbutyrate, b. p. 158—160°/ 

17 mm. 
Coumarin did not react with thiony] chloride under the conditions 


employed. H. W. 


Action of Thionyl Chloride on Certain Lactonic Acids. 
Paiuipre BarsieEr and René Locauin (Bull. Soc. chim., 1913, [iv], 13, 
229—236. Compare preceding abstract).—The experimental con- 
ditions chosen were the same as those previously described (loc. cit. ). 
In these circumstances, thionyl chloride does not cause a rupture 
of the lactonic grouping, the product of the reaction being the lactonic 
acid chloride, This result is not influenced by the use of an excess of 
thionyl chloride. 

Methylparaconyl chloride, b. p. about 142°/10 mm., obtained by the 
action of thionyl chloride on methylparaconic acid, was converted 
by methyl alcohol into methyl methylparaconate, b. p. 145—146°/ 
11 mm. 

In similar circumstances, terebic acid slowly yielded the corre- 
sponding chloride, b. p. 143°/12 mm., from which methyl terebute, 
b. p. 148—149°/17 mm., was obtained. ° 

BB-Dimethylbutyrolactone-y-carboxylic acid (Pekin and Thorpe, 
T., 1899, 75, 56) gave the corresponding chloride, which, when 
treated with methy] alcohol, yielded the methy/ ester, b. p. 149—150°/ 
12 mm. 

Similarly, terpenylic acid formed terpenyl chloride, methyl 
terpenylate, b. p. 145—147°/15 mm., and ethyl terpenylate, m. p. 
37°5°, b. p. 174—177°9/15 mm. —‘Fittig and Levy (A., 1890, 875) give 
b. p. 305°/ordinary pressure, whereas Simonsen (T., 1907, 91, 187) 
found 169—171°/15 mm. 

Phenylparaconyl chloride, prepared by the action of thiony] chloride 
on anhydrous phenylparaconic acid, m. p. 106°, 115°, or 121° (compare 
Jayne, A., 1883, 473 ; Fittig and Réders, A., 1890, 621) yielded, when 
decomposed by water, the acid, m. p. 99°. With methyl alcohol 
it yielded methyl phenylparaconate, m. p. 69—T70°, b. p. 2119/14 mm. 
In the case of pheny)paraconic acid, sma!] quantities of polypheny!- 
crotonic acid, m. p. 179°, were also isolated. 

The authors have attempted unsuccessfully to repeat the previously 
recorded transformation of terebic and phenylparaconic acids into the 
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anhydrides of cis-3 : 3-dimethylcyclopropane-1 : 2-dicarboxylic acid and 
cis-3-phenylcyclopropane-1 ; 2-dicarboxylic acid (A., 1911, i, 722) under 
the action of thionyl chloride. They now attribute this result to the 
presence of some impurity in the specimen of thionyl chloride used, 
and point out that the substance is frequently contaminated with 
phosphoryl chloride, stannic chloride, sulphur trioxide, etc., to the 
presence of which the irregular results frequently obtained by the 
application of the reagent are ascribed. H. W. 


yyy-Trichloro-8-hydroxybutyric Acid and _  yyy-Trichloro- 
crotonic Acid. Kart von Auwers and M. Scumipt (Ber, 1913, 
46, 487—494. See following abstract).—-+yyy-Trichloro-B-hydroxy- 
butyric acid, m. p. 118—119° (von Thurnlackh, A., 1892, 429), is best 
obtained by gently boiling a mixture of malonic acid, chloral, and 
acetic acid for several hours; a certain specimen of malonic acid, 
although apparently normal in all other respects, always failed to give 
this reaction. The substance can be distilled almost undecomposed in 
small quantities, b. p. 181—188°/17 mm. ; methyl ester, rhombohedral 
crystals, m. p. 61—62°, b. p. 135—136°/13 mm. ; ethyl ester, silky 
needles, m. p. 56—57°, b. p. 143—144°/12 mm. ; the acetyl derivative, 
needles, m. p. 97—99°, gives an oily methyl ester, b. p. 130°/13 mm., 
Dj** 1:3937, ni}? 146815, and an oily ethyl ester, b. p. 134°/10 mm., 
Di*" 1:3395, nis 1:46458. All endeavours to produce a substance, 
OH- CH: CO! 


OH, -CO 
chlorohydroxybutyric acid were fruitless. 

The method described by Kitz (A., 1907, i, 707) for the preparation 
of yyy-trichlorocrotonic acid is found to yield the above trichloro- 
hydroxybutyric acid, and the m. p. given for the substance (loc. cit.) 
agrees with that of this acid. It is now found that the elements of 
water can be eliminated from trichlorohydroxybutyric acid by heating 
with acetic anhydride and sodium acetate ; the resultant yyy-trichloro- 
crotonic acid forms needles, m. p. 113—114°, b. p. 143—146°/18 mm. ; 
it immediately reduces potassium permanganate in the cold, and is 
rapidly decomposed by hot water with formation of hydrochloric acid. 
The potassium and silver salts were prepared, the latter of which when 
heated in benzene on the water-bath eliminates silver chloride with 
the formation of a mixture of substances mainly complex, but possibly 


] 
containing a little of the lactone, ie fer: The acid forms an 


oily methyl ester, b. p. 85°4°/12 mm., D?* 1°3968, n>* 1°48975, and an 
oily ethyl ester, b. p. 100°5°/13 mm. DY 1°3375, np? 1°48693. 

From the above results it follows that the group —CCl, exerts no 
special spectrochemical influence. . ¥. Tf. 


pO by elimination of hydrogen chloride from the tri- 


The Constitution of the Chlorides of 1:2- and 1:3-Di- 
carboxylic Acids. Kari von Auwers and M. Scumipr (Ber., 1913, 
46, 457—487).—The consideration of the spectrochemical effect of 
chlorine in organic substances (von Auwers, A., 1912, ii, 1015) is 
extended to the question of the structure of such acid dichlorides 
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as succinyl and phthalyl chlorides (compare Scheiber, A., 1912, i, 559 ; 
Scheiber and Knothe, A., 1912, i, 701; Bredt, A., 1912, i, 411; Ott, 
A., 1912, i, 828). The decision of Briihl as to the symmetrical 
structure of phthalyl chloride (Ber., 1907, 40, 884, 896) is based 
on too little experimental evidence to be entirely satisfactory ; an 
investigation of the specific exaltations of the refractivity and dis- 
persive power of various acid chlorides nevertheless indicates the 
correctness of this view. 

A comparison of the chlorides and ethyl esters of crotonic, benzoic, 
and cinnamic acid shows that the exaltations in specific refractivity 
stand in the order acid > chloride > ester, whilst for the dispersion 
the exaltation is least for the ester, the free acid and the chloride 
being approximately equal. Phthalyl chloride shows no exceptional 
exaltation when compared with ethyl phthalate, the values in fact 
being in good agreement with those for the corresponding derivatives 
of benzoic acid; the results, however, when compared with those 
calculated for the unsymmetrical formula OH,<G62>0 would 
indicate an improbably large exaltation. 

The ethyl ester and chloride of fumaric acid exhibit exaltations 
approximately equal to those of the corresponding phthalic acid com- 
pounds ; ¢sophthalic ester and chloride have exaltations appreciably 
higher, but this is probably to be attributed to the effects of structure 
isomerism. Maley! chloride could not be obtained sufficiently pure for 
spectrochemical investigation. 

In order to throw further light on this question, most of the chlorides 
of the oxalic series of acids were examined from oxalic to sebacic 
acid, and no exaltation was observed except a trace in the case of 
oxalyl chloride which may be attributed to the -CO-CO- group. 
Succinyl and glutaryl chloride must therefore be entirely of the 
symmetrical dichloride structure. 

In the absence of pure, simple derivatives of the dichlorolactone 
molecule mae ad-dichloro-y-valerolactone, 

CHCl CO >o 

CH,°CH(CH,Cl) 
(Leuchs and Giua, A., 1912, i, 603, 604), was investigated and com- 
pared with the lactones of 6-methoxy- and §-ethoxy-y-hydroxyvaleric 
acids, and with methyl af-butyleneoxide-§-carboxylate. All were found 
to be optically normal, It is therefore probable that the hypothetical 
dichlorolactonic structure for succinyl and phthalyl chlorides would also 
be optically normal. 

d-cis-Camphory], /-trans-camphoryl, d-chlorocamphory], and dehydro- 
camphory] chlorides from their spectrochemical behaviour are probably 
all normal acid chlorides. The first and third named certainly exhibit 
a certain negative exaltation, but as this is also to be observed with the 
corresponding esters it probably arises from the gem-dimethyl groups 
(see this vol., ii, 261). 

A comparison of the chlorides and esters of chlorofumaric and 
fumaric acids shows a similar exaltation in the chloride and ester 
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of each acid, thus indicating the normal symmetrical structure of the 
chlorides. With chloromaley! chloride, however, the molecular refrac- 
tion is below that of the isomeric chlorofumary! chloride, and is in 
agreement with that calculated on theoretical grounds for the structure 


2>0; the lactonic formula is also favoured by a consideration 


of the molecular volume (Ott, Joc. cit.). The structure of phthalyl 
chloride, on the other hand, is almost certainly the symmetrical one, as 
is indicated by recent chemical and physicochemical investigations 
(Scheiber, Joc. cit. ; Ott, loc. cit.) and by the present confirmation of 
Briihl’s results. The constitution of the chlorides of the isomeric 
camphoric acids, chlorocamphoric acid, and dehydrocamphoric acid is 
also decided in favour of the symmetrical acid chloride form (compare 
Scheiber and Knothe, Joc. cit.). 

Succinyl chloride gave curiously variable results for density, refrac- 
tion, and dispersion, probably due to some difficultly removable 
impurity ; a specimen regarded as pure, indicated a true acid chloride 
structure, as already suggested by Ott. 

The following substances were examined, but only the refraction 
for sodium light is quoted below ; the original paper gives the values 
for the a-, B-, and y-lines also. 

Acetyl chloride, b. p. 51—52°, D??* 1°1039, nP* 1:38831 ; tsovaleryl 
chloride, b. p. 1145—1155°/771 mm., Dj** 0°9854, xp? 1:41361 ; 
crotonyl chloride, b. p. 117—120°/754 mm., Di’* 1:0822, xji* 1-46001 ; 
methy! af-butyleneoxide-3-carboxylate [| y5-oxidovalerate ], 


is ?SCH-CH,*CH,"CO,Me, 


D?" 1:0731, np? 142589; 8-methoxy-y-valerolactone, D?* 1°1205, 
up? 1°44533; d-ethoxy-y-valerolactone, D7j* 1:0718, xi 1:44082; 
ad - dichloro - y- valerolactone, Df? 1°4367, nj* 1:49624; oxalyl 
chloride, b. p. 60—61°, D/* 1:4884, mp*® 1°43395; malonyl 
chloride, b. p. 58°/26 mm., D?*® 1°4505, n#* 1°45973; succinyl 
chloride, b. p. 88°8°/19 mm., Di? 1°3948, np? 1:47348 ; glutaryl 
chloride, b. p. 107—108°/16 mm., D?* 1°3221, m2? 147281; suberyl 
chloride, b. p. 149—150°/12 mm., D?* 1:1718, n}* 1:46847; sebacyl 
chloride, b. p. 168—170°/16 mm., nj* 1:46836; fumary] chloride, 
b. p. 158—160°, Dij®* 1°4117, xjf* 150038; chlorofumaryl chloride, 
b. p. 87—87'5°/28 mm., Dj§*® 1:5653, »f* 152172; ethyl chloro- 
fumarate, b. p. 135—136°/17 mm., Dj? 1:1886, xj** 1:45782; 
uns chloromaley] chloride (Hee ee>o, Ott, Zoe. cit.) b. p. 82°2—82°5°/ 
26 mm, Dj?” 1°6055, » i? 151362. 

Benzoyl chloride, D?* 1:2105, xf* 155376; cinnamoyl chloride, 
b. p. 1319/20 mm., D?*® 1°1617, n$* 1°61364; phthalyl chloride, 
b. p. 156—157°/23 mm., Di? 1°4081, »iP* 1:57099 ; ethyl phthalate, 
b. p. 162—163°/7 mm., Dj’* 1:1202, x7? 150293 ; dsophthaly] chloride, 
m. p. 40—41°, Dj’* 1°3880, n° 156999; ethyl csophthalate, b. p. 
170—170°5°/24 mm., Di*’ 171239, »* 1:50815; d-cts-camphoryl 
chloride, b. p. 144:5—145°5°/17 mm., D?? 1:2446, »}* 150133; ethyl 
d-cis-camphorate, b. p. 150—152°/8 mm., Dj®? 1:0318, nif? 1:45613 ; 
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l-trans-camphoryl chloride, b. p. 153—154°/24 mm. D/* 1:2270, 
ny’ 149880; ethyl Jl-trans-camphorate, b. p. 155—157°/20 mm., 
D? 1:0282, np* 145454 ; d-chlorocamphory! chloride, b. p. 152—152°5°/ 
17 mm., Di” 1:3219, "nit 150797; d-dehydrocamphoryl chloride, 
b. p. 160—1619/32 mm., Di 1:2176, n> 1 50433. D. F. T. 


Preparation of Terpenylic and Terebic Acids. Riné Locquin 
(Bull. Soc. chim., 1913, [iv], 13, 166 -—-169).—Tiemann and his collab- 
orators (A., 1895, i, 548; 1896, i, 385; 1897, i, 8t) have suggested 
that methoethylheptanonolide yields terpenylic acid on oxidation by 
chromic acid, and terebic acid when oxidised by nitric acid, and may 
be used as a source of these two acids. The author finds that on 
oxidation by nitric acid, terpenylic acid is the chief product (58°2% of 
the theoretical), the yield of terebic acid (18°6% of the theoretical) 
being small. The preparation and separation of the two acids are 
described. T. A. H. 


Attempts to Synthesise Monosubstituted Paraconic Acids. 
Puitirre Barsier and REnf& Locquin (Bull. Soc. chim., 1913, [iv], 13, 
161—166. Compare A., 1911, i, 708).—The only method hitherto 
available for the preparation of these acids is that of Fittig (A., 1890, 
i, 583), which gives poor yields when aliphatic aldehydes are used. 
The authors have modified Reformatsky’s reaction for the production 
of B-hydroxy-acids (A., 1896, i, 128) with a view to preparing mono- 
substituted paraconic acids by this means, but the yields are poor, only 
7% of the theoretical yield of tsopropylparaconic acid being obtained, 
and 12% of the calculated yield of hexylparaconic acid. The latter 
acid had m. p. 79—80°, which is 10° below that recorded by Schneegans. 

T. A. H. 


Preparation of Strontium Cholate. Knott & Co. (D.R.-P. 
254530).—Strontium cholate, (C,,H3.0;),Sr, 1OH,O, colourless, hair-like 
tufts is readily obtained when an alcoholic solution of cholic acid is 
heated with an aqueous solution (or suspension) of strontium hydroxide ; 
it has an important therapeutic action. F. M. G. M. 


Oxidation of Aldehydes by an Aqueous Solution of Bromine, 
ERNEST ANDERSON (Amer. Chem. J., 1913, 49, 179—184).—It is 
usually supposed that the method used for converting aldoses into 
the corresponding acids by oxidation with aqueous solution of bromine 
is not applicable to the ordinary aldehydes. In order to test this 
question, several aldehydes have been subjected to the action of 
bromine, and the oxidation products isolated. The results show that 
whilst benzaldehyde, acetaldehyde, paraldehyde, and formic acid give 
good yields of the corresponding acids, namely, benzoic, acetic, and 
carbonic, formaldehyde and aldol are oxidised to only a small extent, 
and salicylaldehyde and chloral not at all. 

Acetaldehyde was found to give 71% of the theoretical yield of 
acetic acid ; benzaldehyde, 80% of benzoic acid ; paracetaldehyde, 86% 
of acetic acid ; and formic acid, 80% of carbonic acid. E. G. 
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Glyoxal. Car. D. Harries (Ber., 1913, 46, 294—296. -Compare 
A., 1907, i, 183).—Polymerisation of glyoxal is accelerated by the 
presence of moisture. When technical glyoxal which has been dried 
over phosphoric oxide at 95° is distilled alone, the unimolecular com- 
pound is obtained. It is claimed that Meisenheimer’s depolymerisation 
of methylglyoxal (A., 1912, i, 831) was foreshadowed in the above- 
mentioned paper. J.C. W. 


Catalytic Preparation of Ketones. Jean B. SENDERENS (Ann. 
Chim. Phys., 1913, [viii], 28, 243—344).—A résumé of work already 
published (A., 1909, i, 286, 627; 1910, i, 11, 179, 489; 1911, i, 134, 
302 ; 1912, i, 537). H. W. 


The Synthesis of Sugars by means of Radioactive 
Emanations. Juiius Sroxiasa, Jowann Sepsor, and WewnzeEL 
ZpoBnicky (Compt. rend., 1913, 156, 646—648. Compare A., 1911, 
i, 178, 769).—As with ultra-violet rays, so under the influence of 
radium emanation hydrogen and carbon dioxide react in the presence 
of potassium hydrogen carbonate, giving formaldehyde, which in the 
presence of potassium hydroxide polymerises and gives reducing sugars. 
No formates could be detected during the reaction. The sugars 
formed are a mixture of hexoses giving phenylosazones, separable into 
two fractions, one, m. p. 198—199°, and the other, m. p. 178°. Unlike 
the sugars obtained in the photochemical synthesis under the influence 
of ultra-violet rays (compare A., 1912, i, 606), these sugars are 
optically active and have [a], +17:58°. By distillation with hydro- 
chloric acid indications of the presence of a pentose were obtained. 

W. G. 


Preparation of 46-Dimethylamino-A*isoamylene and 3-Di- 
methylamino-A:-butylene. FARBENFABRIKEN VORM. FRIEDR. BAYER 
& Co. (D.R.-P. 254529. Compare A., 1912, i, 742, 781; and Euler, 
A., 1897, i, 585).—8-Dimethylamino-A*-isoamylene, 

CH,:CH:CHMe:CH,°NMe,, 

a colourless liquid, b. p. 113—116°, and identical with the so-called 
“ B-methyldimethylpyrrolidine” (Euler, Joc. cit.), can be prepared by 
heating +y-hydroxy-8-methylbutyldimethylamine with concentrated 
sulphuric acid (3 parts) during three to four hours at 100°, or with 
50% sulphuric acid (5—10 parts) during ten hours at 150—160°. 

3-Dimethylamino-A* -butylene, CH,:CH*CH,*CH,’NMe,, a colourless 
liquid, b. p. 94—96°, is obtained in a similar manner from y-hydroxy- 
butyldimethylamine with 20—30% sulphuric acid (5 parts) at 200° 
during ten hours, 

These compounds have an odour of coniine, and find employment in 
the preparation of isoprene and erythene. F. M. G. M. 


Preparation of 5- Dimethylamino - y - dimethylbutan - B- ol. 
FARBENFABRIKEN VORM. Frizpr. Bayer & Co. (D.R.-P. 254713).— 
When methyl! tetramethyldiaminoisopropyl ketone (following abstract) 
is boiled during one hour with 20% sulphuric acid (4—6 parts), it 
furnishes dimethylamino-B-acetylallylene, CH,;CAc*CH,*NMe,, which 
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on reduction gives rise to 6-dimethylamino-y-methylbutan-f-ol (A., 
1911, i, 598), a colourless oil, b. p. 67 —69°/17 mm. F. M. G. M. 


Preparation of Amino- and Diamino-ketones of the 
Aliphatic Series. FarBENraBRiKEN voRM. FRIEDR. Bayer & Co. 
(D.R.-P. 254714. Compare A., 1911, i, 598, and preceding abstract). 
—When dimethylaminomethy] alcohol, OH: CH,*NMe,, or tetra- 
methyldiaminomethane, Me,N-CH,°N Me, are condensed with acetone 
(or its homologues), the following reactions take place (R = hydrogen 
or alky}). 

1. cH, ‘CO-CH,R + OH:CH,°NMe, = 

CH, -CO-CHR:CH,"NMe, + H,0. 

2. CH,°CO-CH,R + NMe,°CH, -NMe, = 

NHMe, + CH, -CO-CHR:CH,'NMe,. 

The following compounds are described: dimethy]-G-acety]propy]- 
amine (loc. cit.), b. p. 51—51:5°/13 mm. 

BB-Acetylmethylirimethylenetetramethyldiamine {methyl tetramethyldi- 
aminotert.-butyl ketone], CH,*CO-CMe(CH,°NMe,),, a colourless, 
viscous oil, b. p. 110—1129/18° mm., from methyl ethyl ketone and 
dimethylaminomethy] alcohol. 

B-Acetylethyldimethylamine [methyl dimethylaminoethyl ketone], 

CH,°CO-CH,°CH,°N Me,, 
a colourless oil with a strong ammoniacal odour, b. p. 57—58°/18 mm. ; 
and B-acetylirimethylenetetramethyldiamine [methyl tetramethyldiamino- 
isopropyl ketone], CH,*CO°CH(CH,°NMe,),, a colourless, odourless, 
viscous oil, b. p. 96—98°/16 mm. 
These compounds are employed in the preparation of erythrene and 


isoprene. F, M. G. M. 


Preparation cf Urethanes of Tertiary Alcohols. Emanven 
Merck (D.R.-P. 254472. Compare this vol., i, 5).—It is found that 
the halogen formyl] esters described previously can be readily converted 
by the action of ammonia or substituted ammonias into urethanes of 
tertiary alcohols : 

OR-CO-Cl+ 2NHR,R, —> OR-CO-NR,R, + NHE,R,,HCI, 
where RO is a tertiary "alcoholic group, and R, and R, hydrogen, 
alkyl or aryl groups. 

Dimethylethylearbinyl chloro-formate with alcoholic ammonia 
furnishes a urethane, colourless needles, m. p. 85—87°; an ethyl 
urethane, a colourless oil, b. p. 89°/13 mm., and 86°/11 mm. ; a phenyl- 
urethane, colourless crystals, m. p. 44—47°, b. p. 146°/9 mm. ; a methy/- 
phenylurethane, a colourless oil, b. p. 133°/13 mm., and with p-phene- 
tidine a p-ethoxyphenylurethane, colourless needles, m. p. 88—90°, 
whilst methyldiethylcearbinol gives rise to a urethane, colourless 
needles, m. p. 61°, and a phenylurethane. F. M. G. M. 


Behaviour of Formamide Under the Influence of the 
Silent Electric Discharge. The Question of Nitrogen Assimi- 
lation. WattHer Los (Ber., 1913, 46, 684—697).—In the course 
of some experiments on the influence of the silent electric discharge 
on various combinations of moist carbon dioxide, carbon monoxide, 
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alcohol and ammonia, with or without oxygen or air, the only com- 
pound obtained which could be regarded as of interest to the problem 
of nitrogen assimilation was hexamethylenetetramine (A., 1909, i, 769). 
Further investigations on the behaviour of this compound towards 
oxidising and reducing agents, and towards living yeast, showed that 
it had no relation to the amino-acids, and, therefore, throws no light 
on the general question. The discovery of Losanitsch and Jovitschitsch 
(A., 1897, i, 179) that ammonia and carbon monoxide produce form- 
amide led the author to regard this compound as an intermediate stage, 
and to try the effect of the silent discharge on the dry substance and 
on an aqueous solution, both boiling under reduced pressure. In the 
former case, oxamide was deposited on the sides of the discharge tube, 
and in the latter, as would be expected, ammonium oxamate, Some 
reduction was therefore necessary in order to arrive at glycine. 
Previous experience had shown that water itself is a reducing agent 
under these conditions (A., 1906, ii, 324), whilst the reaction 
CO+H,O0=CO,+H, had also to be considered. The resolution of 
some formamide into carbon monoxide and ammonia was to be 
expected, and, indeed, an examination of the gases liberated during the 
experiment proved the presence of these substances. The existence 
of glycine in the product, after the removal of ammonia, was unques- 
tionably demonstrated by the formaldehyde test of Sorensen, the 
“deaminising’”’ method of van Slyke, the reaction with triketo- 
hydrindene hydrate, and the formation of the naphthalenesulphonyl 
compound (E. Fischer and Bergell, A., 1903, i, 24). 

The presence of glycine could also be observed on repeating the 
experiment with moist carbon monoxide and ammonia, The formation 
of glycine from carbon dioxide (which breaks down into carbon 
monoxide under the influence of the silent discharge), ammonia, and 
water is therefore a process of reduction, and the oxidation of glycine 
should lead to these or intermediate products. Halsey has shown 
that the products of the action of permanganate do, indeed, include 
formamide and oxamic acid (A., 1898, ii, 529). 

The reactions may be formulated thus: 

(I) 2CO,+ 2NH,+H,O —> 2H:CO:NH,+H,0+0,. 
(II) 2H:CO-NH,+H,0 —> NH,°CO-COONH, + H,. 


NH,°CH,"COONH, + O. 
Reference must be made to the oviginal paper for the experimental 
details, but it may be said that the amount of oxamide accumulated 
during twenty hours from 20 grams of dry formamide, boiling at 
110°/15 mm., was about 0:05—0-08 gram, whilst about 0°01 gram of 
ammonium oxamate was obtained from a 5—10% solution during the 


same time, the glycine present being comparable with a 0:01% solution. 
J.C. W. 


The Diamide of Sulphoisobutyric Acid. Jacop Mott Van 
CuHARANTE (Rec. trav. chim., 1913, 32, 90—96. Compare A., 1905, i, 
16).—Sulphotsobutyrodiamide, NH,*SO,-CMe,*CO-NH,, was obtained 
by passing ammonia into a cold methyl-alcoholic solution of methyl 
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chlorosulphotsobutyrate. It decomposed without melting at about 
340°. At 17°, one part of diamide dissolved in 201°8 parts of water, 
whilst at 100° the solubility was one part in 24:9. It was insoluble 
in the other usual solvents. Attempts to condense it with carbonyl 
chloride, in the presence or absence of a catalyst, were unsuccessful. 
Similarly, oxalyl chloride, alone or in benzene solution, was without 
action on it, 

To determine whether it was possible to cause a sulphonamide to 
react with oxalyl chloride, a solution of benzenesulphonamide and 
oxalyl chloride in benzene was boiled during two and a-half days. 
Hydrogen chloride was slowly evolved, and diphenylsulphonoxamide, 
C,0,(NH°SO,Ph),, formed. It had m. p. 256° (corr., slight decomp.). 

H. W. 


Extraction of Glutamic Acid Hydrochloride and Betaine 
Hydrochloride from Molasses Residue. Huco Sro_rzenBere 
(Ber., 1913, 46, 557—566. Compare A., 1912, i, 680).—Molasses 
residue is mixed with hydrochloric acid and subsequently saturated 
with hydrogen chloride. The crude hydrochlorides which are pre- 
cipitated are treated with alcohol and hydrogen chloride, whereby 
glutamic acid hydrochloride is converted into the readily soluble ester 
hydrochloride. The solution of the latter is concentrated to a syrup, 
the residue boiled with water, the solution filtered from’ humin, 
decolorised, and concentrated until crystallisation begins, when it is 
again saturated with hydrogen chloride, whereby glutamic acid hydro- 
chloride is precipitated. This has m. p. 213° when rapidly heated, and 
is shown to be partly racemised, the highest observed value for 
[a]> being +26°15° in 10% hydrochloric acid solution, whereas 
diegfried and Schutt (A., 1912, i, 952) observed + 34°89°. Purification 
by transformation into the barium salt and subsequent reprecipitation 
of the hydrochloride effected no improvement. The filtrates obtained 
after removal of glutamic acid hydrochloride deposited, on evapora- 
tion, betaine hydrochloride, and contained also a strongly acid substance, 
which could not be obtained in the crystalline state. 

The remainder of the paper consists of a reply to the criticisms 
brought by Ehrlich (A., 1912, i, 835) against the previous work of the 
author (loc. cit.). Stoltzenberg’s process of isolating betaine hydro- 
chloride from molasses differs essentially from that of Ehrlich (1904, 
D.R.-P. 157173), in that hydrochloric acid and alcohol are employed in 
the given order in the former process, in the inverse order in the latter. 
In the second method, the chemical nature of the residue is not 
affected by agitation with alcohol, and the hydrogen chloride is only 
used to precipitate the hygroscopic betaine. In the first method, how- 
ever, the composition of the residue itself is greatly altered by the 
action of the hydrogen chloride. Ehrlich’s statement that the alcohol 
consumption is less in his process than in that of the author is 
incorrect. 

The paper concludes with a critical survey of the historical 
development of the subject as described by Ehrlich. H. W. 


Action of Sodium Hypobromite on Semicarbazide. Robert 
Srotik& (Ber., 1913, 46, 260. Compare Linch, T., 1912, 101, 1755). 
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—tThe product of the action of sodium hypobromite on semicarbazide 
is bydrazodicarbonamide, and not p-urazine as described by Linch. 
The compound obtained on oxidation with chromic acid is therefore | 
azodicarbonamide (Thiele, A., 1892, 1295 and 1430), and not a stable 
tetrazine. J.C. W. 


Salt- and Complex Salt-Formation with Amino- and 
Hydroxy-acetohydroxamic Acids. Heinrich Ley and F., 
MAnncBEN (Ber., 1913, 46, 751—758).—On account of the similarity 
in structure between the carboxylic and hydroxamic acids, the authors 
have investigated certain derivatives of the latter in which the 
formation of complex salts was fo be expected. It is found that 
internally complex salts are obtainable from amino- and hydroxy- 
hydroxamic acids somewhat analogous to those obtained from the 
simple amino-acids. To the normal copper salts is attributed the 


structure R-C<AOS Cu ; acid salts could be obtained only from sub- 
stituted hydroxamic acids, = the constitution suggested is 


‘NH, 

B<CcNoH)« 6? MX<o.0f: Non)? CH: 
(compare Ley, A., 1909, i, 138), where M represents a bivalent metal 
atom. Complex salts containing a bivalent metal together with an 
alkali metal could be obtained both from the unsubstituted and 
substituted acids ; the heavy metal is present as part of a complex ion, 
but from the colour of the salts of the amino- and hydroxy-substituted 
acids the conclusion is drawn that this atom is also linked with the 
anion complex by supplementary partial valencies, 

Aminoacetohydroxamic acid, NH,*CH,*C(OH):N-OH, was obtained 
by the interaction of equimolecular quantities of hydroxylamine, ethy] 
aminoacetate, and sodium ethoxide in alcoholic solution; it was 
precipitated as the copper salt and recovered by the action of hydrogen 
sulphide ; it is a colourless, crystalline solid, m. p. 107° (approx.) ; 
normal copper salt, green, amorphous powder, obtained by mixing 
aqueous solutions of the acid and copper acetate; acid copper salt, 
obtained by adding copper acetate to a solution of the sodium salt, 
separates in violet crystals ; acid nickel salt, prepared by the addition 
of dilute sodium hydroxide solution to a solution of nickel acetate with 
a bimolecular quantity of the acid, forms deep red crystals; the 
complex sodium nickel salt, (C,H,O,N,),.NiNaH,H,O, yellowish-red, 
rhombic tablets, was obtained by treating a solution of the sodium 
salt with nickel acetate and sodium hydroxide. 

Anilinoacetohydroxamice acid, NHPh°CH,°C(OH):N-OH, colourless 
needles, m. p. 126° (decomp.), separates in the form of the sodium 
salt when ethyl anilinoacetate is treated in alcoholic solution with 
an equimolecular quantity of hydroxylamine; copper salt, green, 
amorphvus solid. 

Phenylglycoliohydroxamic acid, OH*'CHPh:C(OH):N-OH, colourless, 
rhombic leaflets, m. p. 132°, was prepared in a similar manner to the 
last ; sodium salt, needles; the green copper salt, like that of the last 
acid, gives a violet solution in aqueous sodium hydroxide ; the nickel 
sodium salt could be obtained only as a reddish-yellow solution. 
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The free acid soon decomposes in solution with the formation of 
benzaldehyde. . 

Phenoxyacetohydroxamie acid, OPh*CH,°C(OH):N-OH, prepared 
in an analogous manner from ethyl phenoxyacetate, forms colour- 
less leaves, m. p. 114°; the addition of copper acetate and sodium 
hydroxide solution to the solution of the sodiwm salt causes the 
formation of the crystalline, bluish-violet copper sodium salt, 

(C,H,O,N),CuNa,,2H,0, 
which is converted by water into the green copper salt. 

The interaction of equimolecular quantities of hydroxylamine, ethyl 
lactate, and sodium ethoxide in alcoholic solution produces unstable 
sodium lactohydroxamate, CH,*CH(OH):C(ONa): NOH. 

An aqueous solution of acetohydroxamic acid (Miolati, A., 1892, 699) 
when treated with copper acetate and sodium hydroxide, after some 
days, deposits blue crystals of a complex copper sodium salt, 

(C,H,0,N),CuNa,,7H,0, 
which is converted by water into the ordinary green copper salt. 
D. F. T. 


New Method of Preparing Nitriles of the Aliphatic Series. 
ALEXANDER E. Arsuzov (J. Russ. Phys. Chem. Soc., 1913, 45, 74—79). 
—Catalytic decomposition of the hydrazones of aliphatic aldehydes in 
presence of cuprous chloride, platinous chloride, or zinc chloride always 
yields nitriles to some extent, although the yield varies considerably. 
In general, hydrazones containing small radicles give very small 
proportions of nitriles, the decomposition then yielding principally 


substituted indoles and other compounds (see this vol., i, 388). On the 
other hand, hydrazones containing large radicles, such as ¢sovaler- 
aldehydephenylhydrazone, undergo nitrilic decomposition almost 
exclusively : C;H,,.N*-NHPh= NH,Ph+C,H.N. 

isoValeronitrile, thus obtained in 56% yield, is a colourless, mobile 
liquid, b. p. 128°5°, or 52°5—53°/50 mm., Df 0°7884, Di’ 0'8054 (compare 
Erlenmeyer, Annalen, 1871, 160, 266). 

isoButyronitrile is similarly obtained from isobutaldehydephenyl- 
hydrazone in 37% yield, and m-heptonitrile, b. p. 183°5°, Di? 0°8107 
(compare Henry, A., 1905, i, 561), from m-heptaldehydepheny]- 
hydrazone. a- ae F 


Chromates and Mercuric Cyanide. Danie. Srrimnown (Zeitsch. 
anorg. Chem., 1913, 80, 155—160. Compare A., 1912, ii, 648).—The 
following compounds have been obtained : 

(NH,),Cr,0,Ci,,6Hg(CN).,4H,O, 
long, reddish-yellow crystals, with only a narrow range of stability ; 
2K,CrO,,3Hg(CN),,2H,O. A chloride-chromate salt has not been 
obtained in the case of potassium. C. H. D. 


Potassium 8-Ferricyanide. Horace L. Wexts (Amer. Chem. J., 
1913, 49, 205—206).—Hauser and Biesalski (this vol., i, 26) have 
stated that the potassium f-ferricyanide described by Locke and 
Edwards (A., 1899, i, 407) is merely the ordinary salt, contaminated 
with colloidal Prussian-blue. It is now shown that this view is incor- 
rect, and that Hauser and Biesalski have overlooked the fact that the 
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B-ferricyanide does not yield a precipitate with bismuth nitrate, and 
is thus readily distinguished from the ordinary salt. E..G. 


Crystalline Form of Two Scandium Platinocyanides. Petr 
'N. Tscurrvinski (Zeitsch. Kryst. Min., 1918, 52, 44—47).—The 
crystalline form, as observed under the microscope, is described for 
the yellow salt, Se,{Pt(CN),],,18H,O, and for the red salt, 
Se,[ Pt(CN ), |,.21H,0. 
New observations are also given for the yttrium salt, 
Y,[{Pt(CN),],,21H,0. L. J.S. 


Magnesium Methyl Iodide. Pierre JowiBors (Compt. rend., 
1913, 156, 712—714. Compare A., 1912, i, 675, 753).—-The action 
of methyl iodide on magnesium in dry ether is a simple one, there 
being practically no secondary reaction under any conditions. The 
magnesium methyl iodide, so obtained, when heated in a vacuum, first 
loses its ether of constitution at 130°, and at 240° methane is evolved, 
according to the equation: 2MgMe,,MgI, =3CH, + Mg,C,2MglI,. 

By raising the temperature to 600° no more gas is evolved. The 
residue is a voluminous, yellow mass, from which only a definite 
portion of the iodine can be extracted in the form of magnesium 
iodide by dry ether, leaving a compound, having the definite com- 
position Mg,C,MglI,, which is violently decomposed by water with 
development of light and heat, and, on controlled decomposition by 
moist ether, yields practically pure methane. 


The Catalytic Hydrogenation of Camphorone. Some New 
cycloPentane Hydrocarbons. Marcez Govcnor and FE£.ix 
Tasoury (Compt. rend., 1913, 156, 470—473).—Camphorone on 
hydrogenation in the presence of reduced nickel at 130° yields 
dihydrocamphorone (compare Semmler, A., 1904, i, 260). If the 
reduction is carried out at 280°, the product obtained is 1-methyl-3-iso- 
propylcyclopentane, C;H,MePr®, a liquid with a terpene-like odour, 
b. p. 132—134°, D™” 0°773, nj? 1:4250. The same compound is 
obtained by debydrating 1-methyl-3-isopropyleyclopentane-2-0l with 
zine chloride, which furnishes a mixture of two isomeric unsaturated 
hydrocarbons, b. p. 143—145°, D!® 0°786, nf} 1°4465, non-separable, 
but which on hydrogenation at 170° are converted into the pentane 
hydrocarbon. 

Dihydrocamphorone reacts with magnesium methy] iodide, giving a 
mixture of 1 :2-dimethyl-3-isopropyl-A!- and -A?-cyclopentenes, b. p. 
150—155°, D1!” 0°812, n¥ 14500, which on hydrogenation at 180° are 
transformed into 1 : 2-dimethyl-3-isopropylcyclopentane, b. p. 146—148°, 
D'6 0-786, nif 1°4337. Similarly by using magnesium isopropyl iodide 
a mixture of 1-dimethyl-2 : 3-diisopropyl-A'- and -A*-cyclopentene, b. p. 
160—168°, D!® 0°812, nj} 14509, is obtained, yielding on hydrogena- 
tion at 180°, 1-methyl-2 : 3-diisopropylcyclopentane, b. p. 150—152°, 
D" 0-781, ny 1:4318. W. G. 


The cycloOctane Series. VI. cycloOctatetraene. RicHARD 
WILLsTATTeR end Micnarn He:peveercer (Ber., 1913, 46, 517—527. 
Compare Willstiitter and Waser, A., 1912, i, 17).—The previous 
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observations with cyclooctatetraene have been repeated and extended. 
The quaternary ammonium base is now distilled in a still lower 
vacuum and at a correspondingly lower temperature (50—45°). On 
cooling, the hydrocarbon solidifies to a pale yellow, crystalline mass, 
m. p. —27°. It forms an additive compound with bromine, taking up 
two atoms only. The dibromide, C,H,Br,, crystallises in lustrous, 
snow-white needles, m. p. 70—71°5° (corr.). It decolorises per- 
manganate instantaneously and tends to take up more bromine, but 
hydrogen bromide is then eliminated, and a substance, C;H,Br,, m. p. 
53—55°, is obtained instead of the tetrabromide. 

The tetraene reacts immediately with chlorine, and hydrogen chloride 
is eliminated ; an oily chloride is obtained, and can be separated into two 
fractions, both of which have the composition C,H.,Cl,. 

With hydrogen bromide in acetic acid solution the tetraene forms a 
hydrobromide, C,H,Br, which is an almost colourless oil with a sweet 
odour, b. p. 85—87°/12°5 mm. It slowly decomposes in presence of 
oxygen, and gives an orange coloration with concentrated sulphuric 
acid. 

The molecular refraction of cyclooctatetraene shows little or no 
exaltation. Similarly, the molecular dispersion (8—a) shows no 
marked exaltation, although in consequence of the greater dispersion 
in the ultra-violet the molecular dispersion, 1/,—M/,, shows a larger 
exaltation. 

The tetraene behaves, like benzene, optically normal in regions where 
it is free from absorption ; the dispersion is, however, abnormal in the 
region where selective absorption takes place. 

Such selective exaltation of the molecular dispersion is even more 
marked in the case of the yellow fulvenes; data are quoted for 
methylethylfulvene and dimethylfulvene, as well as cyclooctatriene. 

When cyclooctatetraene is hydrogenated by the platinum method 
the yellow colour disappears after the addition of 15 molecules of 
hydrogen. The first three molecules appeared to be absorbed ia 
approximately equal times and the fourth more slowly, the actual 
figures being 35, 40, 40, and 95 minutes respectively. 

Methylethylfulvene does not lose the yellow colour until reduction 
is nearly complete. The three molecules of hydrogen were absorbed in 
7, 7, and 10 minutes. 

The product, sec.-butylcyclopentane, is a mobile liquid, with an odour 
like limonene, b. p. 152—154°/725 mm., D{ 0°810. 

The cyclooctane formed even from pure cyclooctatetraene is not 
pure, and probably contains an isomeride. 

Pure cyclooctatetraene may be kept for several months without 
decomposition. E, F, A. 


[Preparation of cycloHexene.] Bapiscue Aniiin- & Sopa- 
Faprik (D.R.-P. 254473. Compare A., 1899, i, 22; 1902, i, 2, and 
T., 1898, 73, 941).—When the vapour of chlorocyclohexane at 
350—450°/15—20 mm. is conducted over a catalytic agent (such as 
barium chloride, aluminium oxide, or nickel chloride), it gives rise to 
cyclohexene, F. M. G. M. 


350 . ABSTRACTS OF CHEMICAL PAPERS. 


Rational Preparation of Some Benzene Homologues. II. 
Franz KuncKxett and Grorc Utex (J. pr. Chem., 1913, [ii], 87, 
227—236).—A continuation of previous work (this vol., i, 29) on the 
preparation of benzene homologues by the interaction of alkyl esters of 
chloro-formic acid with aromatic hydrocarbons in the presence of 
aluminium chloride. 

Methyl chloro-formate reacts with benzene to form toluene and 
m-xylene ; with toluene it yields p-xylene and y-cumene. 

The interaction of ethyl chloro-formate with benzene and toluene 
yields respectively p-diethylbenzene and 1-methyl-3 : 4-diethylbenzene, 
b. p. 200—203°, the constitution of which has been established by its 
oxidation to 4-methylphthalic acid. 

m-Xylene reacts with ethyl chloro-formate, yielding 1 : 3-dimethy!- 
5-ethylbenzene, b. p. 182 —188°, and with p-xylene to form 1 : 4-dimethyl- 
2-ethylbenzene, b. p. 183—185°. 

The interaction of cumene with methyl and ethyl carbonates yields 
dimethylisopropylbenzene, b. p. 195—210°, and diethylisopropylbenzene, 
b. p. 250—256° respectively. 

The addition of isobutyl chloro-formate to a mixture of aluminium 
chloride and benzene gives rise to ¢ert.-butylbenzene, whilst the 
addition of aluminium chloride to a mixture of the ester with 
benzene yields di-(tert. ?)-butylbenzene, b. p. 225—235°, and tri-(tert. 1)- 
butylbenzene. 

The preparation of a p(?)-methylbutylbenzene, b. p. 190—195°, and a 
methyldibutylbenzene, b. p. 241—247°, from toluene and ¢sobutyl chloro- 
formate, and p-methylamylbenzene, b. p. 205—210°, from amyl] chloro- 
formate and toluene is also described. F. B. 


Chemical Action of Light. XXV. Autoxidations. III. 
Giacomo L, Cramicran and Paut Sitper (Ber., 1913, 46, 417—422*).— 
A continuation of the investigation of the autoxidation of aromatic 
hydrocarbons (A., 1912, i, 174, 645). The results are in accordance 
with those of Suida (A., 1912, i, 957), but as the present authors gave 
prolonged exposure to light and investigated only the final products, 
indications of peroxides were but rarely observed. 

Benzene in contact with water and oxygen is completely unaltered 
after several months’ exposure to sunlight (compare Suida, Joc. cit.). 

Ethylbenzene under similar conditions gives a yellow aqueous layer, 
and after neutralisation with sodium carbonate, ether extracts aceto- 
phenone with some unchanged ethylbenzene ; the former was charac- 
terised by its semicarbazone; this, it was observed, separates from 
methyl alcohol with one molecule of alcohol of crystallisation, which is 
lost on drying over sulphuric acid. The alkaline solution, which 
had been extracted with ether, was found to contain formic and benzoic 
acids. 

Mesitylene, when treated similarly, gave a strongly acidic mixture, 
which after neutralisation yielded an ethereal extract containing 
mainly unchanged hydrocarbon, together with a small quantity of a 
non-volatile substance and a trace of an aldehyde. The aqueous liquid 
on acidification gave formic acid, mesitylenic acid, a substanee probably 


* and Atli. R. Accad. Lincei, 1913, [v], 22, i, 127 -182, 
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a polycarboxylic acid which sublimed near 300°, and some resinous 
matter. 

The oxidation product of y-cumene contained as its neutral con- 
stituents only unchanged hydrocarbon and a trace of an aldehydic sub- 
stance ; the acidic constituents comprised formic acid, together with 
3:4-dimethylbenzoic acid, 2: 4-dimethylbenzvoic acid, and a difficultly 
volatile, crystalline substance; the presence of 2 :5-dimethylbenzoic 
acid could not be detected. 

Indene was practically completely changed, and the reaction 
mixture slowly gave the reaction for a peroxide. A relatively large 
amount of resinous matter was produced which was partly solublein ether, 
the soluble portion being separable by boiling water into a colourless 
substance, crystallising in leaflets, m. p. 72°, anda yellow, amorphous 
substance, m. p. 123° (approx.). The acidic portion of the reaction 
product contained formic and phthalic acids, together with a third 
substance, m. p. 174°, probably homophthalic acid. 

Naphthalene proved quite resistant to autoxidation, but tetra- 
hydronaphthalene (Bamberger and Kitschelt, A., 1890, 1146) is readily 


oxidised, giving much resinous matter and a little phthalic acid. 
D., F. T. 


Influence of Substituents in Benzene on the Binary 
Systems. Substituted Benzene-Antimony Trihaloids. Boris 
N. Menscnutkin (J. Chim. phys., 1912, 10, 598—611. Compare A., 
1912, i, 98, 99, 100, 177).—The compounds of benzene with antimony 
trichloride and tribromide are of the type 2SbCI,,C,H,, but some 
substituted benzenes give in addition compounds of the type SbCl,,PhR. 
Methyl-, ethyl-, propyl- and isoamyl-benzenes exhibit a decreasing 
stability in the compounds 2SbCI,,PhR, whereas the stability of the 
compounds SbCI,,PhR attains a maximum in ethylbenzene. 

Antimony tribromide has less affinity for the phenyl nucleus than 
the chloride. Toluene gives compounds of both types, but ethyl-, 
propyl- and isoamyl-benzenes of the type SbBr,,PhR only, the ethyl 
compound again having the maximum stability. 

Diphenyl forms the compounds 2SbCl,, PhPh (stable) and 

2SbBr,,PhPh 
(unstable), and diphenylmethane gives two stable compounds of the 
same types. Triphenylmethane, however, does not combine with 
antimony tribromide, and with the chloride gives only an unstable 
compound of the formula SbCI,,CHPh,. 

The xylenes form with antimony trichloride compounds of both 
types, which are intermediate in stability between those of toluene and 
ethylbenzene. p-Xylene gives the most, and m-xylene the least, 
stable. With antimony tribromide, p-xylene gives only the compound 
2SbBr,,C,H,Me,, which is intermediate in stability between those of 
benzene and toluene, whilst m- and o-xylene give also compounds, 
SbBr,,C,H,Me,, which are less stable than that of toluene. 

The compounds of antimony trichloride and tribromide with cymene 
are analogous in composition and inferior in stability to those of 
p-xylene. The unfavourable influence of the isopropyl group is thus 
manifest in presence of the methyl group. 
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Mesitylene and y-cumene form compounds of both types with 
antimony trihaloids, those of y-cumene being less and those of 
mesitylene more stable than the toluene compounds. Apparently the 
three methyl groups in mesitylene neutralise each other’s effects on 
the phenyl nucleus. R. J.C. 


Influence of Substituents in Benzene on the Properties of 
the Binary Systems Formed by Substituted Benzenes and 
Antimony Trichloride or Tribromide. Boris N. Menscuurkin 
(J. Chim. phys., 1912, 10, 612—623. Compare A., 1912, i, 193).— 
The compounds of monosubstituted benzenes with antimony tri- 
chloride are all of the two types 2SbCI,,PhR and SbCI,,PhR. When 
R is H, OH, Me, OMe, Et, Pr* or C,H,,*°, both compounds are formed. 
When R is OEt, Bz, Ph, COH, COMe, COPh, CN, compounds of the 
second type only are produced. When R is NO,, F, Cl, Br, I, CHPh,, 
compounds of the second type are also produced, which, however, 
decompose on melting, and when R is SO,H, CO,H, or COCI no 
combination occurs. 

From the behaviour of phenol and anisole it is argued that oxygen 
has very little influence, although in phenetole the cumulative effect 
of the oxygen and the ethyl group prevents the formation of the 
compound 28bCl,,PhOEt. Neither anisole nor ethylbenzene forms 
compounds of this type with antimony tribromide. WNitro-, fluoro., 
chloro-, bromo-, and iodo-benzene do not combine with the tribromide 
at all. 

m-Dinitrobenzene gives an unstable compound, SbCI,,C,;H,(NO,),, 
which, like the compound SbCl,,PhI, does not invariably crystallise 
out, so that complete f.p. diagrams of these systems are obtainable 
showing only one eutectic point. The nitro-group diminishes the 
affinity of the phenyl nucleus for antimony less than the halogens. 
p-Dichloro- and p-dibromo-benzene do not combine with antimony 
trichloride. 

p-Chlorotoluene gives no compounds, but o- and m-chlorotoluene 
give compounds, SbCI,,C,H,MeC!, which decompose on melting. No 
corresponding compounds of antimony tribromide exist. 

The three nitrotoluenes form compounds of the formula 

SbCl,,C,H,Me-NO,, 
the most stable being given by o-nitrotoluene, which also combines 
with antimony tribromide. 

Benzene has more affinity for antimony haloids than any of its 
derivatives, but cyclohexane does not combine at all. The degree of 
saturation of the phenyl nucleus varies with the nature of the 
substituting atoms or groups. This variation is not expressible by 
ordinary structural formule, but such formule as have been proposed 
recently by Kaufmann and by Stark are capable of giving some 
explanation of it. 

The compounds of aniline containing 1, 2, 3, 4, and 6 molecules of 
aniline per molecule of antimony trichloride are in a class by 
themselves, and are to be attributed to the residual affinity of the 
amino-group. R. J. C. 
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The Catalytic Action of Mercury in Nitrations. Ricnarp 
Wo tFFENSTEIN and Oskar Borers (Ber., 1913, 46, 586—589).— 
Mercury has no catalytic action on the nitration of benzene when 
concentrated nitric acid or a nitric acid-sulphuric acid mixture is 
used, nitrobenzene being formed as usual (compare Holdermanp, A., 
1906, i, 439). When, however,a more dilute nitric acid (D= 1°31) is 
used, nitro-phenols are produced. The reaction is first one of oxida- 
tion to phenol, and then nitration, since when nitrobenzene is used 
instead of benzene, no trace of a nitrophenol is produced. Similar 
reactions take place with toluene, and ethyl- and propy!-benzenes. 

To prepare dinitro- or trinitro-phenol, a mixture of benzene 
(100 grams), nitric acid (800 grams; D=1°31), and mercuric nitrate 
(15 grams) is heated on the water-bath under reflux, stirring vigorously 
meanwhile. At the end of the reaction, the flask contains a mass of 
crystals of 2:4-dinitrophenol and of picric acid. Additive mercury 
compounds are formed as intermediate products. 

Instead of using nitric acid, nitrous acid, nitrogen dioxide or 
tetroxide, and nitrogen pentoxide may be used. For example, a mixture 
of 120 grams of benzene, 20 grams of mercuric nitrate, and 270 grams 
of nitrogen tetroxide is kept at the ordinary temperature for a few days, 
after which a crystalline mass of almost pure 2: 4-dinitrophenol is 
obtained, T. 8. P. 


Hydrogenation of Aromatic Compounds by means of 
Platinum and Hydrogen. II. Dihydronaphthalene. Ruicwarp 
WILLSTATTER and Victor L. Kine (Ber., 1913, 46, 527—535. Com- 
pare Willstatter and Hatt, A., 1912, i, 545).—Dibydronaphthalene 
has not previously been prepared free from contamination with 
naphthalene or tetrahydronaphthalene. It may be obtained pure by 
distilling the quaternary hydroxide of tetrahydro-8-naphthylamine in 
a vacuum, or more conveniently by reducing naphthalene dibromide by 
means of zinc powder and alcohol at 60°. Pure dihydronaphthalene is 
a colourless oil with a sweet odour, b. p. 84°5°/16 mm., D7 0:9974 ; it 
crystallises in large plates, m. p. — 9°. 

When hydrogenated by means of platinum and hydrogen, the first 
stage is the formation of tetrahydronaphthalene, the one nucleus 
only being saturated. The further reduction to a completely saturated 
perhydronaphthalene takes place very slowly. 

Naphthalene under similar conditionsyields no tetrahydronaphthalene 
at any stage of the process, but a mixture of naphthalene and perhydro- 
naphthalene, C,,H,,, is always obtained. This behaviour is not in 
accord with an aromatic-oletinic structure for naphthalene, such as 
proposed by Willstitter and Waser (A., 1912, i, 18). BE. F. A. 


Derivatives of p-Xylene. Jan J. Buanxsma (Chem. Weekblad, 
1913, 10, 136—141. Compare A., 1910, i, 661).—The melting-point 
curve of mixtures of 2:3-dinitro-p-xylene and 2: 6-dinitro-p-xylene 
has been plotted, and a number of derivatives of p-xylene have been 
prepared. The curve indicates the formation of an additive product 
containing equimolecular proportions of the two substances. 

Reduction of 2: 5-dinitro-p-xylene with ammonium sulphide yields 
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5-nitro-p-2-xylidine, m. p. 142°, converted by Sandmeyer’s reaction into 
2-bromo-5-nitro-p-xylene, colourless crystals, m. p. 70°, which is 
reduced by iron powder and sulphuric acid to 5-bromo-p-2-xylidine, 
colourless crystals, m. p. 96°. Acetic anhydride converts this 
substance into 5-bromo-2-aceto-p-2-xylidide, colourless crystals, m. p. 
180°, also formed by the action of a solution of bromine in glacial 
acetic acid on 2-aceto-p-2-xylidide. On saponification it yields 5-bromo- 
p-2-xylidine, already mentioned. On substituting bromine for the 
amino-group by Sandmeyer’s reaction, there is formed 2 : 5-dibromo-p- 
xylene, m. p. 75°, also produced by bromination of p-xylene. 

Bromine dissolved in glacial acetic acid transforms 5-nitro-p-2- 
xylidine into 3-bromo-5-nitro-p-2-aylidine, pale yellow crystals, m. p. 
125°, converted by acetic anhydride and a trace of concentrated 
sulphuric acid into 3-bromo-5-nitro-2-aceto-p-2-xylidide, colourless 
crystals, m. p. 208°. Replacement of the amino-group in 3-bromo-5- 
nitro-p-2-xylidine produces 2 :3-dibromo-5-nitro-p-xylene, colourless 
crystals, m. p. 99°. 

Bromine in glacial acetic acid reacts with p-2-xylidine, forming 3 : 5- 
dibromo-p-2-xylidine, m. p. 65°, converted by diazotisation and the 
action of boiling alcohol into 2 : 6-dibromo-p-xylene, colourless plates of 
mother-of-pearl lustre, m. p. 32°, also obtained in an impnre liquid 
form by the bromination of p-xylene. Nitration in presence of 
sulphuric acid converts 2 : 6-dibromo-p-xylene into 2 : 6-dibromo-3 : 5- 
dinitro-p-xylene, colourless crystals, m. p. 190°. 

3: 5-Dibromo-p-2-xylidine is converted by acetic anhydride and 
concentrated sulphuric acid into 3: 5-dibromo-2-aceto-p-2-xylidide, 
colourless crystals, m. p. 192° (not 165°, as stated in Rec. trav. chim., 
1906, 25, 362). This substance is transformed by nitric and sulphuric 
acid into 3 : 5-dibromo-6-nitro-2-aceto-p-2-xylidide, colourless crystals, 
m. p. 256°, which is hydrolysed to 3 : 5-dibromo-6-nitro-p-2-xylidine, 
yellow crystals, m. p. 176°, also formed by bromination of 6-nitro-p-2- 
xylidine. By diazotisation and the action of boiling alcohol, this 
substance yields 3 : 5-dibromo-2-nitro-p-xylene, colourless crystals, m. p. 
83°, which is converted by nitric and sulphuric acid into 3 : 5-dibromo- 
2 : 6-dinitro-p-xylene, already mentioned. 

Replacement of the amino-group in 6-nitro-p-2-xylidine by bromine 
by the Sandmeyer reaction produces 2-bromo-6-nitro-p-xylene, pale 
yellow crystals, m. p. 38°. A. J. W. 


Kinetics of Ammonium Salts. Epaar Wepekinp and F, 
PascHkE (Zeitsch. physikal. Chem., 1913, 82, 314—324).—Polemical. 
an answer to von Halban (A., 1911, i, 852 ; compare also A., 1909, ii, 
722; 1908, i, 723; 1911, i, 628). Several new preliminary experi- 
ments are given. It is shown that the addition of an inactive non- 
decomposable salt to a chloroform solution of an active iodide does 
not decrease the dissociation of the active iodide, but brings about a 
double decomposition, thus : 

d-NMePrPh(C,H,)I + r-NMePrPh(C,H,)-NO, = 
r-NMePrPh(C,H,)I + d-NMePrPh(C,H,)-NO,, 
and of these four substances the iodides alone can dissociate, so that 
the decrease in the rate of dissociation, which is determined polari- 
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metrically, is explained. The remaining and unchangeable activity is 
due to thé active nitrate which exists together with inactive nitrate in 
the solution. The latter can be precipitated by ether, and the amount 
of active nitrate determined, which is always found to be equal in 
concentration to that of the inactive nitrate added. Preliminary 
experiments are given on the rate of formation of phenylbenzylmethyl- 
propylammonium bromide in chloroform solution at various tempera- 
tures from methylpropylaniline and benzyl bromide. J. F.S. 


The Kinetics of Ammonium Salts. Hans von Hazan (Zeitsch. 
physikal. Chem., 1913, 82, 510—512).—Polemical, an answer to 
Wedekind and Paschke’s criticism (preceding abstract) of Halban’s 
paper (A., 1911, i, 852). J. F.S. 


Nitro-derivatives of Cresyl Oxides [Tolyl Ethers]. AtpHonse 
MatwuHE (Bull. Soc. chim., 1913, [iv], 13, 169—173).—Most of this 
work has been published already (this vol., i, 173, 261). -Tolyl ether 
on nitration yields only a ¢tetranitro-derivative, m. p. 84°, crystallising 
in yellow needles, and furnishing on boiling with a dilute solution of 
potassium hydroxide an amorphous, red powder which does not melt 
at 300°. T. A. HE 


Nitro-derivatives of Cresylene Oxides [Tolylene Oxides]. 
Avpuonse Mai.ue (Bull. Soc. chim., 1913, [iv], 13, 173—176. Com- 
pare this vol., i, 261).—Part of this work has been published already 
(loc. cit.). g-Tolylene oxide, m. p. 166°, on nitration in acetic acid 
solution at 80° yields a mixture of the mono- and dinitro-derivatives. 
The former has m. p. 197°, and is sparingly soluble in boiling alcohol. 
The dinitro-derivative has m. p. 136°, and is readily soluble in boiling 
alcohol ; it alone is formed when the nitration is effected in sulphuric 
acid solution in the cold. No higher nitro-derivative of the para-ether 
could be obtained, whence the author considers that the union of the 
two nuclei is in the ortho-position to the ether linking, whilst in 
o-tolylene oxide (Joc. cit.) it is in the meta-position. tT. 4. Ee. 


Preparation of Halogenated Aminonaphtholsulphonic 
Acids. FARBENFABRIKEN voRM Frizpr. Bayer & Co. (D.R.-P. 
254715).—Substituted aminonaphtholsulphonic acids can be readily 
prepared by the halogenation of the ON-diacyl derivatives of 2-amivo- 
naphtholsulphonic acids with subsequent elimination of the acyl groups. 
5-Chloro-6-amino-1-naphthol-3-sulphonic acid crystallises from water as 
a colourless powder. 5-Bromo-di-p-tolylsulphonyl-6-amino-1-naphthol- 
3-sulphonic acid is a yellow, crystalline powder. The preparation 


of 8-bromo-6-amino-1-naphthol-3-sulphonic acid is also described. 
F. M. G, M. 


3-Aminophenyl Mercaptan. TxHropor Zincke and Jon. MULLER 
(Ber., 1913, 46, 775—786).—The preparation of 3-aminophenyl 
mercaptan and of 3-aminophenyl methyl sulphide is described. A 
number of derivatives of the latter have been investigated. 

Acetylaniline-m-sulphonyl chloride, NH Ac’C,H,-SO,Cl, is formed by 
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the action of phosphorus pentachloride on the corresponding sodium 
salt. It forms white needles, m. p. 88°, and is readily converted into 
the amide, m. p. 217°, and the anilide, m. p. 179°. Reduction of an 
alcoholic solution of the chloride by means of zinc dust transforms it 
into 3 :3'-diacetylaminodiphenyl disulphide, 8,(C,;,H,;-NHAc),, m. p. 
210°, from which 3: 3’-diaminodiphenyi disulphide, colourless needles, 
m. p. 52°, is obtained by hydrolysis. The corresponding hydrochloride 
dissolves freely in water, whilst the nitrate and sulphate are sparingly 
soluble. When an alcoholic solution of the hydrochloride is boiled with 
sodium sulphide in the presence of a small quantity of sodium 
hydroxide, 3-aminophenyl mercaptan, b. p. 180—190°/16 mm., is 
formed as a pale yellow oil, which, when pure, is fairly stable towards 
air, but is readily oxidised when impure. Ferric chloride converts it 
into the disulphide. The hydrochloride and sulphate were examined. 
It forms a diacetyl derivative, m. p. 97°. With alcoholic benzaldehyde, 
it yields a benzylidene derivative, CHPh(S°C,H,-N:CHPh),, yellow 
powder, m. p. 59° (compare A., 1912, i, 257). 
3-Acetylaminophenyl methyl sulphide, NHAc*C,H,*SMe, needles, 
m. p. 75°, is obtained by reducing 3 :3’-diacetylaminodiphenyl di- 
sulphide in alcoholic solution by means of sodium sulphide in the 
presence of sodium hydroxide and treatment of the product so obtained 
with methyl sulphate. Bromine converts it into a perbromide, which is 
readily transformed into a dibromo-substitution pro- 
duct. When a solution of it in chloroform is cooled 
in ice and saturated with chlorine, a pentachloro- 
compound, needles, m. p. 160°, probably having 
annexed formula, -is obtained, which, when heated with 
aniline, yields triphenylguariidine and dichloro-3-acetyl- 
aminophenyl mercaptan, m. p. 152°. Hydrolysis of 
3-acetylaminophenyl methyl sulphide by means of hydrochloric acid in 
aqueous alcoholic solution yields the hydrochloride of 3-aminophenyl 
methyl sulphide, from which the free base, pale yellow oil, b. p. 
163—165°/16 mm., is obtained by means of ammonia. The sulphate 
was examined. 
3-Methylthiolphenylirimethylammonium iodide, SMe-C,H,*NMe,I, 
m. p. 183—185° (decomp.), is obtained by the action of excess of 
methyl iodide on a methyl-alcoholic solution of 3-acetylaminophenyl 
methyl sulphide. It forms a di-iodo- and a tetra-iodo-additive pro- 
duct. The free base is obtained by evaporation of its solution in a 
vacuum as yellowish-white, hygroscopic crystals. 
3-Methylthiolphenyltrimethylammonium chloride, obtained from the 
corresponding iodide and silver chloride, forms white, hygroscopic 
needles. It yields a pale yellow, stable platinichloride, and an 
orange-yellow dichromate. 
3-Dimethylaminophenyl methyl sulphide, pale yellow oil, b. p. 
165—167°/16 mm., is obtained when the above iodide is heated above 
its m. p. under diminished pressure. It forms a readily soluble 
hydrochloride and sulphate. 
3-Acetylaminophenyl methyl sulphide is oxidised by hydrogen 
peroxide in glacial acetic acid solution to the corresponding sulphoxide, 
NHAc’(C,H,*SO°CH;, needles, m, p. 112°; this is converted by 
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hydrogen bromide into a perbromide, which readily passes into a mono- 
bromo-substitution product. When heated with aqueous alcoholic 
potassium hydroxide the above acetyl derivative is transformed into 
3-aminophenylmethylsulphoxide, colourless, rhombic leaflets, m. p. 115°. 
The hydrochloride, white needles, is readily soluble in water. 

3-Acetylaminophenylmethylsulphone, NH Ac’C,H,°SO,Me, obtained by 
the action of a larger quantity of hydrogen peroxide on a solution of 
3-acetylaminophenyl methyl sulphide in glacial acetic acid (compare 
above), forms small, white needles, m. p. 137°, and is converted by 
aqueous alcoholic hydrogen chloride into 3-aminophenylmethylsulphone, 
m. p. 72°. 

3-Methylthiolbenzenediazonium chloride, SMe:C,H,°N,Cl, is obtained 
in moderately stable, yellow leaflets by the addition of amy] nitrite to 
an alcoholic solution of the hydrochloride of 3-aminophenyl methyl 
sulphide in the presence of alcoholic hydrogen chloride. It couples 
with dimethylaniline and with B-naphthol, yielding dyes which crystal- 
lise in red needles. It decomposes when heated with water, but 
a phenol could not be isolated from the product of the reaction. It 
was transformed by the usual methods into 3-methylthiolbenzonitrile, 
white needles, m. p. 40° (3-methylthiolbenzoic acid, leaflets, has m. p. 
129°), and 3-methylthiolphenyl iodide, almost colourless oil, b. p. 
157°/16 mm. 

3 : 3’-Diacetylaminodiphenyl disulphide is converted into the corre- 
sponding ammonium iodide, 8,(C,H,;-NMe,I),, m. p. 185—186° 
(decomp.), when heated with methyl alcohol and methyl iodide ; this 
substance, when heated under diminished pressure, yields 3: 3’-di- 
methylaminodiphenyl disulphide, 8,(C;H,;NMe,),, colourless oil, b. p. 
162—166°/16 mm. A solution of the latter in formic acid is con- 
‘verted by amyl nitrite in the presence of a little hydrochloric acid 
into 6 : 6'-dinitroso-3 : 3'-dimethylaminodiphenyl disulphide, 

8,(C,H,[NO]-NMe,),, 
dark green needles, m. p. 130°, which is reduced by hydrogen sulphide 
in ammoniacal solution to 6-amino-2-dimethylaminophenyl mercaptan. 
The hydrochloride of the latter, white needles, m. p. 235° (decomp.), 
was investigated. It forms a colourless double salé with mercuric 
chloride. With potassium ferricyanide, it yields a dark green pre- 
cipitate, the colour of which deepens on addition of alkali. Ferric 
chloride converts it into a dark red oxidation product, which yields a 
dark violet double salé with mercuric chloride. Hydrogen sulphide 


decomposes the latter, the original mercaptan being regenerated. 
H. W. 


Basic Properties of Sulphoxides and their Position Among 
the Organo-metallic Bases. Emi Fromm (Annalen, 1913, 396, 
75—103).—The similarities in behaviour between bases of the type 
Rn+:Md-OH (where Md represents a metalloid element such as N, P, 
As, Sb, O, S, Se, Te, or 1, and m the number of atoms of hydrogen 
with which it can unite, and R an organic radicle) have frequently 
been emphasised. Compounds of the type MdR,, may be regarded as 
the anhydrides of R,,,;Md-OH. All these bases are monoacidic. 
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The anhydrides, R,MdO, of a second series of bases of the type 
R»Md(OH), are known. In the anhydrides, Md may be any cne of 
the elements given above, but in the hydroxides hitherto Md has been 
only N, P, As, Sb, or Te. All these bases and their anhydrides are 
diacidic, and the anhydrides or their salts are characterised by the 
three equilibrium reactions : (i) K,MdO — R,Md +0; (ii) RnaAMdX, — 
R,Md + X, (where X ishalogen) ; (iii) R, MdC!, + H,O— R,MdCl-OH + 
HCl = R,MdO + 2HCIi. 

In the present communication the author deals with substances in 
which Md is sulphur, and, therefore, n=2. Sulphoxides can be 
prepared by reaction (i), the oxygen being supplied by nitric acid, 
hydrogen peroxide, or chromic acid, and also by reactions (ii) and (iii). 
The dichlorides of diaryl sulphides have been prepared by Fries and 
Vogt (A., 1911, i. 538), and are converted into sulphoxides by water ; 
di-iodides of dialkyl sulphides, which have long been known, are, it is 
now shown, converted into sulphoxides by silver acetate. 

It is also shown that sulphoxides can combine with one equivalent 
of hydrogen chloride to form hydrogen salts, OH*SR,Cl, and with two 
equivalents of hydrogen bromide or iodide to form normal salts, 
R,S8X,, which are identical with the dibromides or di-iodides produced 
by reaction (ii). The hydrogen salts and the normal salts are both 
hydrolysed more or less rapidly by water, reproducing the sulphoxide. 
In addition to hydrolysis, the normal salts can also dissociate according 
to reaction (ii), and it depends on the relative velocities of dissociation 
and of hydrolysis whether a normal salt yields the sulphoxide or the 
sulphide by treatment with aqueous alkali hydroxide or silver acetate. 
The parent substance, H,SO, of the sulphoxides, and its tautomeric 
form, HS-OH, are unknown ; anthraquinone derivatives of both have 
been described by Fries (A., 1912, i, 1005). 

The relations between disulphides and disulphoxides and the basic 
properties of the latter can be represented by equations similar to (i), 
(ii), and (iii). 

{With Fritz ScArer, Aquita Forster, and Boris von ScuHeEr- 
SCHEWITZEI. |—o-Nitrophenyl benzyl suJphide and the para-isomeride, 
2: 4-dinitrophenyl benzyl sulphide, dinitropheny! methyl! sulphide, and 
s-di-o-nitrophenylthiolethane, resemble di-p-tolyl sulphide (Fromm and 
Raiziss, A., 1910, i, 554) in not forming additive compounds with 
bromine ; 2: 4-dinitrophenyl benzyl sulphide in cold chloroform yields 
bromodinitrophenyl benzyl sulphide, C,H, Br(NO,).°S*CH,Ph, m. p. 104°, 
yellow needles. Also the dibromides cannot be obtained from the 
sulphoxides and hydrogen bromide. Both reactions proceed, however, 
when the nitro-groups are reduced to amino-groups and the latter 
acetylated; thus di-o-acetylaminophenylthiolethane and bromine in 
cold chloroform yield the tetrabromide, C,H,(SBr,°C,H,;-NHAc),, m. p. 
60—61°, unstable, orange crystals, which is converted by water into 
di-o-acetylaminophenylsulphoxyethane, C,H,(SO°C,H,-NHAc),, m. p. 
214°, colourless needles; the latter and hydrogen bromide in 
chloroform regenerate the tetrabromide. 

Dibenzyl sulphide and chlorine in petroleum at 0° yield the very 
unstable dichloride, SCl,(CH,Ph),, which is converted into the 
sulphoxide by water. The dibromide is more stable (Fromm and 
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Raiziss, Joc. cit.). The di-iodide, SI,(CH,Ph),, m. p. 64—65°, violet 
crystals, prepared from the sulphide and iodine in glacial acetic acid on 
the water-bath, is extremely stable. It is decomposed, without 
hydrolysis, by dilute sodium hydroxide, dibenzyl sulphide being 
regenerated ; the hydrolysis is effected by silver acetate in dilute acetic 
acid, whereby dibenzylsulphoxide is produced. 

Dibenzylsulphoxide and hydrogen iodide in chloroform at 0° yield 
the preceding dibenzy] sulphide di-iodide. The sulphoxide and hydrogen 
chloride in benzene form dibenzylsulphoxide hydrochloride, 

OH:SCI(CH,Ph),, 
m. p. 90°, colourless crystals, which does not further react with 
hydrogen chloride, and is decomposed into the sulphoxide by water or 
in a vacuum, 

s-Dibenzylthiclethane reacts with chlorine in cold petroleum to form 
the unstable tetrachloride, C,H,(SCl,-CH,Ph),, white crystals, with 
bromine in cold chloroform to form the moderately stable tetrabromide, 
m. p. 84°, orange-red crystals, and with iodine in boiling glacial acetic 
acid to form the ¢éetraiodide, m. p. 94°, red needles. The tetrachloride 
and the tetrabromide are very rapidly converted into the disulphoxide 
by water. On the contrary, the disulphoxide suspended in cold 
petroleum or chloroform is converted into the tetrabromide by hydrogen 
bromide, and into a comparatively stable dihydrochloride, 

0,H,[SCl(OH)-CH,Ph],, 


by hydrogen chloride. 

p-Tolyl benzyl sulphide, CH,Me’S:CH,Ph, m. p. 44°, prepared from 
p-tolyl mercaptan and benzyl chloride, yields the sulphoxide, m. p. 
136—137°, by oxidation with 30% hydrogen peroxide in glacial acetic 


acid or with nitric acid, and reacts with chlorine or bromine in 
cold petroleum to form respectively the very unstable dichloride, 
C,H,Me-SCl,-CH,Ph, and comparatively unstable dibromide, and with 
iodine in hot glacial acetic acid to form the stable di-iodide, m. p. 72°, 
dark blue plates. The dichloride and the dibromide by treatment with 
water, and the di-iodide by treatment with silver acetate, are converted 
into p-tolylbenzylsulphoxide; the di-iodide and aqueous sodium 
hydroxide yield p-tolyl benzyl sulphide. The dibromide and the 
di-iodide are obtained from the sulphoxide and hydrogen bromide or 
iodide in chloroform. p-Z'olyl methyl sulphide di-iodide, C,H,Me*SMel,, 
m. p. 40°, prepared from its components in petroleum, crystallises in 
dark blue needles. 

Formaldehyde-p-tolylmercaptal (this vol., i, 176) forms a tetratodide, 
CH,(SI,°C,H,Me),, m. p. 68—70°, which can also be obtained from 
the disulphoxide and hydrogen iodide in chloroform, and is not con- 
verted into the disulphoxide by silver acetate. Formaldehydebenzy]- 
mercaptal also forms a_ tetraiodide, CH,(SI,°CH,Ph),, decomp. 
110—140°, which is converted by silver acetate, not into the sulphoxide 
as usual, but into formaldehydebenzylmercaptal. 

In boiling glacial acetic acid, benzy! disulphide and iodine form the 
tetraiodide, S,(CH,Ph),I,, decomp. 113—120°, green crystals, which 
is converted into the disulphoxide by silver acetate in hot glacial 
acetic acid ; from the latter the tetraiodide is regenerated by hydrogen 
iodide at ~ 5° in carbon tetrachloride. Benzyl disulphide tetrachloride is 
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extremely unstable, and the tetrabromide has m. p. 2° (decomp.); the 
latter and silver acetate yield the disulphoxide. C. 8. 


Substituted Aryl Sulphonamides. Orro N. Wirt and 
D. UrrmEnyr (Ber., 1913, 46, 296—308).—Hinsberg’s method for 
the preparation of secondary bases (A., 1891, 49) has not yet received 
general application, owing to the difficulty which has been experienced 
in hydrolysing the sulphonamides. For this purpose Schroeter and 
Eisleb (A., 1909, i, 575) dissolved the substances in cold concentrated 
sulphuric acid, but obtained in the case of benzenesulphonanilide, not 
aniline but sulphanilic acid. It is now shown that good results may 
be obtained with 80% sulphuric acid. The toluene-p-sulphonamide is 
suspended in this acid and heated to 135—150°, when solution and 
hydrolysis take place. On cooling, p-toluenesulphonic acid separates, 
and is removed by filtration, whilst the base is liberated from the 
diluted filtrate and distilled in steam. The yields are somewhat 
impoverished by the formation of non-volatile by-products, which 
occur to a preponderating extent in the case of ethyl-p-toluidine, 
and consist of a sulphone, being due to the displacement of the 
p-toluenesulphonic acid residue into the ring. 

Toluene-p-sulphon-p-toluidide and also its acetyl derivative, m. p. 133°5°, 
give p-toluidine-m-sulphonic acid with concentrated sulphuric acid, but 
sulphonation of the base does not occur with 80% acid at 150°. Crude 
methyl- and ethyl-aniline and also methyl-o-toluidine (toluene-p-sulphon- 
methyl-o-toluidide, C,,H,,O,NS, has m. p. 119—120°) may be con- 
veniently purified by this process. 'olwene-p-sulphonethyl-o-toluidide, 
C,,H,,0,NS, forms long needles, m. p. 75°, but the ethyl-o-toluidine is 
accompanied by a small quantity of the rearranged sulphone, white 
needles, m. p. 134°. The hydrolysis of toluene-p-sulphonethyl-p-toluidide, 
colourless needles, m. p. 71—72°, gives less than a 50% yield of 
ethy]-p-toluidine, the chief product being precipitated on adding water, 
in colourless needles, m. p. 113°. It is formed in still greater quantity 
when concentrated acid is used, and is a secondary base, since it gives 
an acetyl compound, C,,H,,0O,NS:C,H,O, in silky, white needles, 
m. p. 143—144°. When the base is heated at 275° in a current of 
hydrogen chloride, ethyl chloride is removed and the resulting primary 
aminoditolylsulphone, C,,H,,O.NS, colourless crystals, m. p. 169°, may 
be diazotised and deprived of the amino-group. The resulting com- 
pound forms colourless needles, m. p. 116°, and can be synthesised by 
condensing the chloride of m-toluenesulphonic acid with toluene by 
means of aluminium chloride. It is, therefore, mp-ditolylsulphone, 
and the rearrangement of the sulphonamide into a sulphone is to be 
represented thus : 

(p) Me-C,H,-SO, (p) adie ae bi 
/\Na /\x<it 
Me Me’ | 

The sulphone may be nitrated in the cold, and the mononittro- 
derivative, intensely yellow needles, m. p. 161°, forms an acetyl 
compound, NO,°C,,H,,O,NS:C,H,O, in colourless crystals, m. p. 
159—160°. J.C. W. 
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Preparation of p-Alkyloxyphenylaminoalkyl Sulphites. Fars- 
WERKE vorM. Meister, Lucius & Brinine (D.R.-P. 255305).—When 
acetaldehyde (or its higher homologues) is condensed with p-alkyloxy- 
aminobenzenes in the presence of an alkali (or ammonium) hydrogen 
sulphite it furnishes salts of therapeutic value, and having the general 


formula ORK NH-CHR-0-80,M, where M is an alkali metal or 


ammonium, R= methyl or ethyl, and R! an alkyl group. 

Sodium p-phenetidinoethyl sulphite, needles, is obtained when a 
cooled aqueous solution of 40% sodium hydrogen sulphite (110 parts) 
is treated with acetaldehyde (20 parts) and p-phenetidine (55 parts), 
and subsequently gently heated until a clear solution is obtained ; on 
cooling, the solution sets to a crystalline mass. 

The p-phenetidine can be replaced by p-anisidine, and the acetalde- 
hyde by propaldehyde. F. M. G. M. 


Preparation of Aromatic Amino-alcohols. FARBENFABRIKEN 
vorM. Friepr. Bayer & Co. (D.R.-P. 254438).—The reduction of 
aromatic ketones to the corresponding alcohols has previously been 
described, and is now found to proceed quantitatively if hydrogen is 

\ employed in the presence of colloidal 

a . 2 metals of the platinum group. 
OMeC P ney errs, 3 : 4-Dimethoxyphenyl-a-propanol- 
OMe amine (annexed formula), hard, 
colourless crystals, m. p. 138°, is 
obtained when 100 parts of a-aminopropionylveratrole (A., 1910, i, 313) 
in 300 parts of water with palladous chluride (5 parts), gum arabic 
(10 parts), and hydrazine hydrate are submitted to the action of 
hydrogen during two days at 20° and under a pressure of 1°5 atmo- 
spheres ; the hydrochloride, colour- 


es, . : Jess leaflets, has m. p. 212°; whilst 
OH _ CHMe NH, the reduction in a similar manner of 


OH 4-a-aminopropionyleatechol (A., 1910, 

i, 313) gives rise to a 95% yield of 

3 : 4-dihydroxyphenyl-a-propanolamine (annexed formula), m. p. 188°; 
the hydrochloride, a colourless powder, has m. p. 95°. -F, M. G. M. 


Preparation of Esters of Nitroanthraquinonylanthranilic 
Acid. Farswerke vorm. Meister, Lucius & Brinine (D.R.-P. 
254475).—-When nitroaminoanthraquinones are treated with the esters 
of o-halogenated benzoic acids in the presence of copper (or a salt of 
copper), they give rise to nitroanthraquinonylanthranilic acid esters. 

Methyl 4-nitro-1-anthraquinonylanthranilate, reddish-brown needles, 
m. p. 234—240°, is thus obtained from 1-nitro-4-aminoanthraquinone 
and methyl o-chlorobenzoate. On hydrolysis and subsequent reduction, 
these compounds furnish the corresponding aminoanthraquinonyl- 
anthranilic acids, which are of technical value. . M. G. M. 


Metaquinonoids. Orro Srark and O. Garpen (Ber., 1913, 46, 
659—666).—The method by which Thiele and Balhorn obtained yellow 
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tetraphenyl-p-xylylene from methyl terephthalate (A., 1901, i, 491) 
has been applied to methyl isophthalate, and a yellow 
ft \ Ph tetraphenyl-m-xylylene of the annexed formula has been 

_ 2 prepared. 

Tetraphenyl-m-aylylene glycol, Cz.H,,O., is obtained 
Ph,C—— by the action of magnesium pheny! bromide on methyl 
isophthalate in a boiling mixture of benzene and 
anisole. It crystallises from glacial acetic acid with one molecule of 
the solvent in light yellow prisms, m. p. 88°, and from light petroleum 
in the free state, m. p. 112—113°. Hydrogen chloride precipitates 
from an acetic acid solution the dichloride, C,.H,,Cl,, which crystallises 
from petroleum in white needles, m. p. 137°, and like the dibromide, 
m. p. 167—168°, can be titrated with alkali in alcoholic solution, 
When heated with zinc dust and Devarda’s alloy in benzene (compare 
Schmidlin, A., 1908, i, 150), a golden-yellow solution with - red 
fluorescence is obtained, from which petroleum precipitates tetra- 
phenyl-m-axylylene, in yellow needles, m. p. 210—220° (decomp.). 
It gives the above dichloride with chlorine, but is stable towards 
oxygen. 

When hydrogen chloride is passed into the acetic acid mother 
liquors of the glycol, a dichloride is obtuined, which is insoluble in hot 
petroleum, and has m. p. 236—238°. It may be hydrolysed and 
converted into a dimethyl ether, C,H, )O0,, m. p. 187—-188°, from which 
the dibromide, m. p. 242°, is obtained. It is supposed that the 
-C(OH)Ph, group has wandered into the para-position and that the 
compounds are isomeric, according to Schmidlin’s isomerism (A., 1912, 
i, 32), with tetraphenyl-p-xylylene glycol dimethyl ether, m. p. 
181—182°5°, and tetraphenyl-p-xylylene dibromide, m. p. 270—272° 
(Thiele and Balhorn, Joc. cit.). J.C. W. 


Direct Hydrogenation of the Phenylacetic Esters. Prepara- 
tion of cycloHexylacetic Acid. Paun Sapatier and Marce, Murat 
(Compt. rend., 1913, 156, 424—427. Compare A., 1912, i, 353).—The 
esters of phenylacetic acid are readily hydrogenated by excess of 
hydrogen in the presence of very active nickel at 180°. By this 
means the following esters have been prepared. 

Methyl cyclohexylacetate, b. p. 200—202° (corr.), Dp 0°9961, Dj* 0°9896, 
np 1459. Ethyl cyclohexylacetate, b. p. 211—212° (corr.), Dj 0°9626, 
Di* 0°9537, ni} 1451 (compare Freundler, A., 1905, i, 890). Propyl 
cyclohexylacetate, b. p. 228—229° (corr.), Dj 09560, Dj’ 09431, nP 1°450. 
isoButyl cyclohexylacetate, b. p. 240—241° (corr.), D§ 0°9445, Dj* 0-9307, 
np 1452. isoAmyl cyclohexylacetate, b. p. 250—251° (corr.), Dj 0°9388, 
Di® 0°9267, nif 1°454. 

The refractive indices are practically constant throughout, but the 
density diminishes regularly with increase in molecular weight. All 
these esters are readily saponified by alcoholic potassium hydroxide, 
giving the free acid, m. p. 32°. 

The phenylpropionic esters undergo similar hydrogenation. 

It is of interest to note that benzyl acetate, the isomeride of methyl 
phenylacetate, submitted to similar hydrogenation is decomposed, giving 
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toluene and acetic acid, at the same time destroying the activity of the 
nickel. W. G. 


Esters of Cellulose with Benzoic Acid and its Derivatives. 
Orro Hauser and H. Muscuner (Zeitsch. angew. Chem. 1913, 
26, 137—139).—In the preparation of the esters the authors used 
hydrocellulose, which was made according to the method of Girard. 
The hydrocellulose is treated, under cooling, with a large excess of 
benzoyl chloride and sodium hydroxide, and the resulting product 
washed with hot water to remove alkali, and finally with alcohol and 
ether. The results show that the product obtained is always cellulose 
monobenzoate ; no dibenzoate is formed, whatever may be the con- 
centration of the sodium hydroxide (compare Cross and Bevan, 
A., 1901, i, 452). The only effect of the concentration of the sodium 
hydroxide is on the time of reaction, the stronger the alkali the 
shorter the time. The best concentration is 20%, and the temperature 
should be kept at 20° by appropriate cooling. 

Cellulose mono-p-chlorobenzoate, C,,H,,0,,Cl, was prepared similarly 
from hydrocellulose and p-chlorobenzoyl chloride. It is an amorphous, 
white powder, insoluble in all solvents, non-hygroscopic and non-fusible. 
Esters could not be obtained from m-nitrobenzoy! chloride and p-bromo- 
benzoyl chloride, owing to the fact that the high temperature necessary 
to melt the chloride resulted in its saponification by the sodium 
hydroxide before the cellulose entered into reaction. p-Toluoy! chloride 
gave a product corresponding with the formula C,,H,,O,,, instead of 
the expected formula C,,H,,0,,. T. &. P. 


An Interesting Caseof Dimorphism. A exis Durrour (Compt. 
rend., 1913, 156, 473—475).—Vanillyl benzoate is obtained in two 
distinct crystalline forms, monoclinic or triclinic, accordingly as it is 
prepared by the hydrogenation of vanillin benzoate in the cold in the 
presence of platinum black (compare Vavon, A., 1912, i, 260), or by 
the condensation of benzoyl] chloride and sodium vanillyloxide. These 
two forms are both stable at the ordinary temperature, having been 
kept for a year unaltered. The triclinic crystals 

{a:b :c=0°8697 :1:0°5283 ; a=90°20’; B=72°22'; y=72°44'] 
have m. p. 99°, whilst the monoclinic 
[a:b:e=0°7814:1: 13460; B=111°9'), 
observed under a microscope, begin to melt at 90°, and in the liquid 
obtained, triclinic crystals begin to form, transforming the whole into 
a friable mass only melting at 99°. This transformation of the mono- 
clinic into the triclinic form when the two are in contact is retarded 
by diminution in temperature and becomes inappreciable at 30°. 
W. G. 


~ Nitration of Benzoic Acid in the Presence of Mercury 

RicHARD WOLFFENSTEIN and W. Paar (Ber., 1913, 46, 589—599).— 

When benzoic acid (50 grams) is nitrated with nitric acid (300 grams ; 

D = 1°35) in the presence of mercuric nitrate, 2 : 4 : 6-trinitro-m-hydroxy- 

benzoic acid is obtained. The mixture is heated on the brine-bath at 
ec? 
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105° for twenty hours, after which it is filtered from unchanged benzoic 
acid, the filtrate made alkaline to remove the mercury, acidified, and 
then extracted with ether to dissolve out any m-nitrobenzoic acid 
formed. The aqueous solution is then concentrated in order to obtain 
crystals of the readily soluble 2: 4 : 6-trinitro-m-hydroxybenzoic acid. 
Various trinitrohydroxybenzoic acids have been described in the 
literature, and in order to compare them with the above acid they have 
been again prepared by the authors. Shardinger (A., 1876, 584) 
obtained an acid by the nitration of anthraflavone. Since anthraflavone 
isa mixture of the two isomerides, anthraflavic acid and 1 :7-dihydroxy- 
anthraquinone, the authors have nitrated each of these substances, 
In each case a tetranitro-derivative is first obtained, which undergoes 
fission, on further action of nitric acid, with the formation of the 
above-mentioned 2: 4 :6-trinitro-m-hydroxybenzoic acid. The third 
isomeride of anthraflavic acid is anthrarufin, the tetranitro-derivative 
of which has been prepared by Liebermann (A., 1879,537). This on 
boiling with nitric acid undergoes fission with the formation of the 
above acid. Tetranitroanthrarufin is therefore 3:4: 6 :8-tetranitro- 
1: 5-dihydroxyanthraquinone. Beilstein and Geitner (Annalen, 1866, 
139, 12) obtained a trinitrohydroxy-acid by the action of fuming nitric 
acid on m-aminobenzoic acid, and this the authors prove to be identical 
with their acid. 

2 :4:6-Trinitro-m-hydroxybenzoic acid, C,H,0,N,, crystallises with 
one molecule of water of crystallisation, in rhombic tablets ; m. p. 180°. 
It forms a series of salts, characterised by their water of crystallisation. 
The sodium, potassium, barium,:and silver salts have 2H,O, and the 
copper salt, 5H,O. Its constitution was proved by its conversion into 
picric acid when heated in small quantities (0°2 gram) at a time at 
195°, The simplest method of preparation is from m-hydroxybenzoic 
acid, Five grams of this acid are dissolved in 30 grams of fuming nitric 
acid (D = 1:52), and the solution heated on the water-bath. The nitric 
acid is expelled on the water-bath, the residue again evaporated down 
with nitric acid, then with water, and finally extracted with benzene, 
leaving the pure acid. z. &. 2. 


2:4:6-Trinitro-m-hydroxybenzoic Acid. RicHarp WoLFFEN- 
STEIN and W. Paar (Ber., 1913, 46, 680—682. Compare preceding 
abstract).—E. F. Smith (Proc. Amer. Phil. Soc., 25) described a com- 
pound, which he obtained by treating ethyl m-hydroxybenzoate with 
nitrous acid and then with an excess of potassium hydroxide, as a 
trinitro-m-hydroxybenzoic acid, basing his formula on an estimation of 
potassium in the monopotassium salt. It might be expected that the 
hydroxyl hydrogen should also have been replaced by potassium and 
that the acid might be identical with Wolffenstein and Paar’s compound. 
These authors have repeated Smith’s experiment, and find that the 
product is in reality an ester which cannot be hydrolysed by prolonged 
boiling with alcoholic or aqueous potash, and is therefore, according to 
Victor Meyer’s rule that ortho-substituents protect a carboxyl or ester 


group, ethyl 2 :6-dinitro-m-hydroxybenzoate. It has m. p. 117°. - 
J.C. W. 
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Action of Hydrogen Cyanide on p-Nitrobenzaldehyde. 
Gustav Hewier [with Orto Faitscn} (Ber., 1913, 46, 280—294), 
—When p-nitrobenzaldehyde is suspended in glacial acetic acid and 
shaken with a concentrated aqueous solution of potassium cyanide 
until dissolved, it is converted into p-nitromandelonitrile, which may 
be precipitated by water. The behaviour of this substance towards 
various reagents, its conversion into nitro- and amino-mandelic acid, 
and attempts to form anhydrides of the latter acid are described. 

p-Nitromandelonitrile, NO,*C;H,;CH(OH)-CN, crystallises from 
benzene in faintly yellow needles, m. p. 109—110°, which on hydrolysis 
with hydrochloric acid readily yield p-nitromandelic acid. Towards 
sodium hydroxide it is very sensitive, and from the product of the re- 
action, p-nitroso-, p-nitro-,and p-azoxy-benzoic acids have been isolated. 

a-Benzoyloxy-p-nitrophenylacetic acid, NO,*C,H,*CH(OBz)-CO,H, is 
obtained by benzoylating the acid in pyridine solution, in yellowish- 
white prisms, m. p. 185—186°. It is easily hydrolysed, and all 
attempts to reduce it resulted in the production of benzoic acid. The 
reduction of p-nitromandelic acid itself follows different courses ; with 
zine and acetic acid it results in p-azoxymandelic acid, C,,H,,0,N,, 
in yellow needles, which darken at 190°; with stannous chloride the 
product is p-aminophenylacetic acid; ferrous sulphate and ammonia 
lead to p-aminomandelic acid, NH,*°C,H,°CH(OH):CO,H, which forms 
faintly yellow needles from warm water, and a colourless hydrochloride. 
When warmed for a long time in water, it gradually deposits a yellow 
anhydride, (C,H,0,H),z, m. p. 210° (decomp.), which is insoluble in 
organic solvents. p-Aminomandelic acid yields a normal benzoyl 
derivative in sodium carbonate solution as a crystalline powder, m. p. 
218°, which does not lose water when heated with acetic anbydride, but 
when benzoylated in pyridine in the cold, the 
ca product is 3-hydroxy-l-benzoylindole (annexed 
Nco formula). 
This substance could only be obtained as a 
— | colourless, amorphous powder, which was not 
readily attacked by warm aqueous alkali, but 
was hydrolysed by cold alcoholic potash to p-benzoylamino- 
mandelic acid. 

If the solution of p-nitrobenzaldehyde in concentrated potassium 
cyanide and acetic acid is not immediately precipitated by water, 
but is left for a day, pp’-dinitrodeoxybenzoin cyanide, 

NO,°C,H,°CO-CH(CN):-C,H,°NO,, 
is deposited. This crystallises in pale yellow needles, m. p. 
267—268°, cannot be acetylated, and gives no reaction with ferric 
chloride. On reduction it yields p-aminobenzoic acid, and when 
dissolved in hot sodium hydroxide it deposits p-azoxybenzoic acid. 
When the red solution in cold sodium hydroxide is at once filtered into 
hydrochloric acid, however, 4-nitro-4'-nitrosostilbene-aB-diol, 
NO,°C,H,°C(OH):C(OH)-C,H,-No, 
can be extracted by means of boiling water from the precipitate. It 
forms colourless leaflets, m. p. 225° (decomp.), which give an intense, 
dark red colour with ferric chloride, and form acetyl and benzoyl 
derivatives which could not be obtained pure. J.C. W. 
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Preparation of Carboxydiarylhydrols. FARBENFABRIKEN VORM. 
Friepr. Bayer & Co. (D.R.-P. 254122).—6-Hydroxy-2 : 4-dimethyl- 
benzoic acid, m. p. 66°, is prepared by the action of carbon dioxide on 
s-xylenol; when it is slowly added to a cooled solution of p-diethyl- 
aminobenzaldehyde (1 mol.) in concentrated sulphuric acid, it gives 
rise to a hydrol, which can be further condensed with o-hydroxytoluic 
acid to yield compounds, which dye wool in violet shades. 

Similar compounds are also described from o-chloro-p-diethylamino- 
benzaldehyde with m-hydroxytoluic acid, and its further condensation 
with o-hydroxytoluic acid ; from o-chlorobenzaldehyde with 6-hydroxy- 
2:4-dimethylbenzoic acid, followed by condensation with o-hydroxy- 
toluic acid, whilst the tinctorial properties of other similar compounds 
are tabulated in the original. F, M. G. M. 


Preparation of 2-Halogen-5-acylaminobenzoylbenzoic Acid. 
AKTIEN-GESELLSCHAFT FUR ANILIN-FaBRIKATION (D.R.-P. 254091).— 
3-Aminobenzoylbenzoic acid (annexed formula) 

and its homologues can be readily acetylated 

NO “YN by ordinary methods, and on subsequent halogen- 
\ re 5 ation (in the same solution) yield 2-halogen-5- 


acetylaminobenzoylbenzoic acid. 

, The following compounds are described: 
6-Bromo-3-acetylaminobenzoylbenzoic acid, hard crystals, m. p. 218°; 
6-bromo-3-acetylamino-p-toluoylbenzoic acid (prepared from 3-amino-p- 
toluoylbenzoic acid), colourless needles, m. p. 226°; 2-bromo-5-acet yl- 
amino-4-carboaybenzoylbenzoic acid (from 3-amino-4-carboxybenzoyl- 
benzoic acid, m. p. 265°), short, colourless, rod-like crystals, m. p. 
264—266°, and 2-chloro-5-p-toluenesulphonyl-p-toluoylbenzoie acid, 
colourless rods, m. p. 135°. F. M. G. M. 


a-Hydroxy-y-phenylcrotonic Acid. An Example of an Ether 
of a Ketone Hydrate. J. Bougaunr (Compt. rend., 1913, 156, 
555—556).—The acid amide, C,,H,,0,N, obtained by the hydrolysis of 
a-hydroxy-y-phenylcrotonamide (compare this vol., i, 269) on treatment 
with potassium permanganate in dilute 
CH,Ph:CH, ——— me acid solution gives a compound, 
| PP CoH, ,05N, 

:° m. p. 120°, to which the author assigns 
the annexed constitution. The 
presence of the imide group in the compound is shown (1) by its 
pseudo-acid properties ; (2) by its transformation into an acid amide, 
C,)H,,0,N, m. p. 171°, and finally to the dibasic acid, C,)H,.0,, m. p. 
204°, by the action of dilute alkali hydroxides ; (3) by the formation 
of a N-methyl derivative, m. p. 86°, which liberates methylamine on 
treatment with alkali. The compound, unlike the acid amide from 
which it is prepared (loc. cit.), is not readily decomposed by alkalis to 
give benzylpyruvic acid. Its preparation by the elimination of two 
tertiary hydroxyl groups appears to be the reverse of Wagner's 
action. W. G. 
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Preparation of Esters of Acetylsalicylic {[o-Acetoxybenzoic] 
Acid. Ricnarp Wo.FrenstTeIn and Joser Zevtner (Ber., 1913, 46, 
582—586).—Attempts to prepare ethyl o-acetoxybenzoate by the 
action of o-acetoxybenzoyl chloride on ethyl alcohol led to the isola- 
tion of ethyl salicylate, ethyl acetate, salicylic acid, and salicylic 
anhydride, the primarily formed ethyl o-acetoxybenzoate being decom- 
posed by the hydrogen chloride liberated during the reactions. Satis- 
factory results were, however, obtained when the reaction was carried 
out in the presence of a substance capable of absorbing hydrogen 
chloride, for example, quinoline. 

Trichloroisopropyl o-acetoxyubenzoate was obtained by heating a 
a mixture of o-acetoxybenzoyl chloride, trichloroisopropy! alcohol, and 
dimethylaniline on the water-bath during two hours. It had m. p. 
about 65°, and could not be distilled without decomposition. Occasion- 
ally this ester was obtained in an oily form, which could not be caused 
to crystallise, but which, according to analysis, was pure. 

Trichloro-tert.-buty! o-atetoxybenzoate, m. p. 55—57°, after previous 
softening, b. p. about 180°/16 mm. (slight decomp.), was obtained by 
heating o-acetoxybenzoyl chloride and ¢ert.-trichlorobutyl alcohol at 
140° in the presence of barium carbonate. H. W. 


Preparation of Chloroanthraquinonecarboxylic Acids. 
FARBENFABRIKEN VORM. FRIEDR. Bayer & Co. (J).R.-P., 255121).—The 
method previously described (A., 1911, i, 466), in which anthraquinone 
was chlorinated in sulphuric acid solution in the presence of iodine, has 
now been extended to the anthraquinone-a- and f-carboxylic acids. 

When anthraquinone-f-carboxylic acid dissolved in fuming sulphuric 
acid (in the presence of iodine) is chlorinated at 125°, it gives rise to a 
dichloroanthraquinonecarboxylic acid, yellow crystals, m. p. above 300°, 
which when heated with p-toluidine furnishes an intensely green 
quinazarin-like derivative, thus indicating that the chlorine atoms 
are in the para-position with regard to each other. 

The analogous compound from anthraquinone-a-carboxylic acid 
erystallises from acetic acid, and has m. p. 240—241°. The anthra- 
quinonedicarboxylic acids can also be employed in this reaction. 

F. M. G. M. 


Saturated 6-Ketonic Esters and their Derivatives. Dorotuy 
A. Hann and ANGIE G. ALLBEE (Amer. Chem. J., 1913, 49, 171—179).— 
Kohler (A., 1911, i, 384) has described a general method for the 
preparation of unsaturated $-ketonic esters ; this method has now been 
applied to the production of the corresponding saturated compounds. 

Ethyl B-anisoyl-a-phenylethylmalonate, 

OMe-C,H,°CO-CH,*CHPh:-CH(CO,Et),, 
m. p. 78°, obtained by the condensation of ethyl malonate with anisyl 
styryl ketone in presence of piperidine, crystallises in plates or stout 
needles. The corresponding methyl ester, m. p. 104°, forms plates or 
slender needles. When an alcoholic solution of the ethyl ester is 
treated with concentrated aqueous solution of potassium hydroxide, the 
potassium salt of B-anisoyl-a-phenylethylmalonic acid separates, which 
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is converted by acids into the potassiwm hydrogen salt and subsequently 
into the acid itself. B-Anisoyl-a-phenylethylmalonic acid, m. p. 165° 
(decomp.), crystallises from water in slender needles containing water 
of crystallisation, which is eliminated below 130°. By the action of 
bromine on a solution of ethyl f-anisoyl-a-phenylethylmalonate in 
chloroform, the B-bromo-derivative, 
OMe:O,H,*CO-CHBr-CHPh-CH(CO,Et),, 

m. p. 97°, is obtained, which forms large, six-sided prisms. 

When B-anisoyl-c-phenylethylmalonic acid is heated at 165—170° 
until the evolution of carbon dioxide ceases, y-anisoyl- B- phenylbutyric 
acid, OMe’C,H,-CO-CH,-CHPh-CH,°CO,H, m. p. 152°, is obtained, 
which crystallises i in plates or prisms ; its methyl ester, m. p. 86°, forms 
long plates or prisms, and is hydrolysed by potassium hydroxide with 
formation of the potassium salt, which crystallises with 1H,O. On the 
addition of bromine to a solution of y-anisoyl-8-phenylbutyric acid in 
chloroform, two isomeric y-bromo-derivatives, 

OMe:C,H,°CO-CHBr-CHPh’€H,°CO,H, 
are obtained with m. p. 144° (decomp.) and 119° respectively, which 
both behave in the same way when treated with sodium carbonate, 
yielding y-anisoyl-B-phenyl-y-bulyrolactone, 
OMe-C,H,-CO-CH< OH EL >CH,, 
m. p. 109°, which forms large, six-sided prisms. The methyl ester also 
yields two y-bromo-derivatives, m. p. 84° and 122°. EK. G. 


A New Oxide of Carbon, C©,,.0,. Hans Meyer and Kari 
Sremer (Ber., 1913, 46, 813—815). —When mellitic acid is subjected 
to the action of dehydrating agents, either it remains unchanged or, 

by more ‘drastic treatment, it is converted into 

CO,H the anhydride of pyromellitic acid. As inter- 

CO- de mediate product, an anhydrocarboxylic «acid 

0<0 I, cO>0 (annexed formula) appears to be formed. This 

substance can be isolated in the pure state by 

CO,H prolonged boiling of mellitic acid with thionyl 

chloride or by heating these substances at 160° 

during several hours, It forms a white, crystalline powder, which 

unites with the calculated quantity of water to form mellitic acid, and 

which, when strongly heated, yields pyromellitic anhydride and 
carbonised products, 

The oxide [mellitic anhydride] (annexed formula) is obtained when 
mellitic acid is boiled under reflux with much benzoyl chloride during 

six hours. It separates from boiling benzoyl 

CO: ° chloride in colourless crystals, which are perfectly 

CO: att el CO stable and non-hygroscopic. It is practically in- 

0<60: Po CO soluble in cold water, but unites with warm water 

OF a to form mellitic acid. It gives characteristic colora- 

GO-0 tions with various solvents of high b. p.; thus with 

naphthalene, retene, phenanthrene, and fluorene it 

yields rose-red to bluish-red solutions, and with nitrobenzene a bluish 
green solution. Jt darkens when heated ubove 320°. H.W. 
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Constituents of Essential Oils. [Degradation of the 
Diketone, C,,H,,0,, Obtained from Selinene.| Frrepricn W. 
SemMLer and Feuix Risse (Ber., 1913, 46, 599—603. Compare this 
vol., i, 66, 188).—The diketone, C,,H,,0,, obtained by the oxidation 
of natural selinene and also the diketo-monocarboxylic acid, obtained 
by the action of ozone on ortho(a)selinene, have been — oxidised, 

ie ile a H,—CH,-—CH-CH(CO,H)-CH,°CO,H 
whereby a tribasic acid, ge fe eg , has 
been obtained. 

The diketone was most advantageously oxidised by a cold solution 
of bromine in aqueous sodium hydroxide. The acid, C,,H,,0,, so 
obtained was purified by solution in alcohol and addition of chloroform, 
when the precipitated product was found to contain chloroform (about 
one mol. of chloroform to two mols. of acid), which could only be 
completely removed by heating it in a vacuum at the temperature of 
boiling xylene. The pure acid had m. p. 188°. Its tribasic nature 
was shown by converting it into the methyl ester, C,,H,,O,, b. p. 
200—205°, D9 1-140, mp 1:47948, ap — 27°48’, by the action of methyl 
iodide on the silver salt. The acid could be recovered unchanged 
after saponification of the ester. 

The same acid was obtained when the diketo-monocarboxylic acid, 


C,,H,.0,, was oxidised by bromine in alkaline solution or by nitric 
acid, H. W. 


Studies in the cycloPentadiene Series. [II. Certain Deriv- 


atives of 5-Nitro-2 :3-dibenzoyl-A'*-cyclopentadiene. WHILLIAM 
J. Hate and Lampert THorp (J. Amer. Chem. Soc., 1913, 35, 
262—272. Compare A., 1912, i, 566; this vol., i, 184).—In the 
earlier papers, it has been shown that the formation of a cyclo- 
pentadiene ring by the condensation of a 1 :; 3-dialdehyde with diphen- 
acyl proceeds more slowly than with acetonylacetone. A study has 
now been made of the behaviour of pp’-dimethyl-, pp’-dibromo-, and 
p-bromo-diphenacyl. The results show that the effect of methyl groups 
in the phenyl rings of diphenacyl is to retard the activity of the 
methylene groups of this ketone, whilst the presence of bromine atoms 
increases their activity. 

By the condensation of pp’-dimethyldiphenacy! (Limpricht, A., 1900, 
i, 600) with sodium nitromalonaldehyde, 5-nitro-2 : 3-di-p-tolwoyl- 

CH:C:CO-C,H,Me 

1:3 ° ° 6°"4 
A .cyclopentadiene, NO, CH< oH: é-CO: C,H, Me’ 
yield of about 75% of the theoretical ; it crystallises in yellow prisms, 
and decomposes at 243—244°. The sdlver salt decomposes at about 200°, 
and the monoxime at 150—151°.—® 

Ethyl p-bromophenacylbenzoylacetate, 

C,H, Br-CU-CH,:CHBz:CO, Et, 
m. p. 81°, obtained in 75% of the calculated yield by the condensation 
of p-bromophenacyl bromide with the sodium derivative of ethyl 
benzoylacetate, forms colourless needles, and when boiled with dilute 
potassium hydroxide, is converted into p-bromodiphenacyl, 
CH,Bz:CH,°CO°C,H, Br, 


was obtained in a 
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m. p. 116°, which crystallises in white plates with a pearly lustre. 
The yield of the latter compound amounted to 45% of the theoretical. 
5-Nitro-3-benzoyl-2-p-bromobenzoyl-A***-cyclopentadiene, * 
CH: CO CO-0,H,Br 

sitie CH< oy: -C-CO-C,H, ’ 
was obtained in a yield of about 75% of the calculated by the conden- 
sation of p-bromodiphenacyl with nitromalonaldehyde ; it forms small, 
yellow prisms and decomposes at 240—241°. 

The sodium derivative of ethyl p-bromobenzoylacetoucetate was pre- 
pared by Claisen’s method. When the ester itself is warmed with 
aqueous ammonia, ethyl p-bromobenzoylacetate, 

C,H, Br-CO-CH,°CO, Et, 
is obtained as a pale yellow, oily liquid which cannot be distilled without 
decomposition even under 5 mm. pressure. Its sodium derivative con- 
denses with p-bromophenacyl bromide to form ethyl p-bromobenzoyl- 
p-bromo; henacylacetate, C,H, Br*CO*CH,*CH(CO-C,H,Br)-CO,Et, m. p. 
75°, which crystallises in small, colourless prisms ; a 60% yield of the 
theoretical was obtained. When this ester is boiled with dilute 
potassium hydroxide, it gives 30% of the calculated yield of pp’-dibromo- 
diphenacyl, C,H, Br*CO-CH,-CH,°CO:C,H,Br, m. p. 182°, which forms 
lustrous, colourless plates, aud condenses with nitromalonaldehyde with 
production of 5-nitro-2 : 3-di-p-bromobenzoyl-A' ‘*-cyclopentadiene, 
No, cH OH" -C-CO°C,H,Br 


CH: O CO-C,H,Br’ 
which forms yellow crystals and decomposes at 230—232°. E. G. 


Action of Hydrochloric and Hydrobromic Acids on 2:4- 
Dimethylquinol [2:4-Dimethyl-A*‘’-cyclohexadiene-4-ol-1-one]. 
Evucen Bampercer and Emi Reser (Ber, 1913, 46, 787—813).—lt 
has been previously shown (Bamberger and Brady, A., 1901, i, 142) 
that aqueous sulphuric acid converts 2: 4-dimethyl-A*'*-cyclohexadiene- 
4-ol-l-one into p-xyloquinol. Hydrochloric acid, in aqueous solution, 
transforms it mainly into 5-chloro-m-4-wylenol and 6-chloro-m-4-xylenol, 
whilst, in anhydrous glacial acetic acid solution, the latter isomeride is 
alone obtained. The actions are probably represented by the scheme: 


cle UM 
_— 

\ O 

Under similar conditions, hydrobromic acid forms mainly 5-bromo- 
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m-4-xylenol and 6-bromo-m-4-xylenol. The identity of the products 
was also synthetically established. In the light of the present work, 
a modified interpretation is given to the observation of Bamberger, 
Biisdorf, and Szolayski (A., 1899, i, 341) that p-nitrosotoluene is 
converted by hydrochloric and hydrobromic acids into 3-chloro-p- 
cresol, in that hemiquinols are now assumed to be formed as inter- 
mediate products. 

An improved method for the preparation of 1 ; 3-dimethylphenyl- 
hydroxylamine is described (compare Bamberger and Brady, Joc. cit.). 

2: 4-Dimethyl-A*‘’-cyclohexadiene-4-ol-l-one was heated during one 
hour at 100° with fuming hydrochloric acid, the mixture diluted with 
water, and extracted with ether. After drying the ethereal extract, the 
ether was removed, the residue was allowed to solidify as completely as 
possible, the solid portions filtered off, and the liquid part submitted to 
fractional distillation with steam. The following substances were 
obtained : 5-chloro-m-4-xylenol, b. p. 86°5—87°/9 mm. (phenylurethane, 
m, p. 129—130°; p-nitrobenzoate, white needles, m. p. 94—95°) ; 
6-chloro-m-4-xylenol, white, silky needles, m. p. 90—91° (benzoate, 
glassy prisms, m. p. 845—85:5°); a substance, m. p. 169—I170°, 
possibly chlorodixylenol ; a substance, m. p. 190°, reddish-yellow needles, 
possibly chloro-p-xyloquinol ; traces of p-xyloquinol and resin. In a 
second experiment, dixylenol was obtained in addition to p-xyloquinol 
and p-xyloquinone, 

5-Chloro-m-4-xylenol was prepared by pouring a diazotised solution 
of 5-amino-m-4-xylenol into boiling cuprous chloride solution, and had 
b. p. 100—101°/17 mm. The phenylurethane and p-nitrobenzoate 
obtained from it were identical with those obtained above. 

The synthesis of 6-chloro-m-4-xylenol was effected in the following 
manner : 6-nitro-m-4-xylidine was diazotised and treated with cuprous 
chloride solution, whereby 4-chloro-6-nitro-m-xylene, m. p. 42°, was 
obtained (compare Ahrens, Annalen, 1892, 271, 17). The latter was 
reduced by tin and hydrochloric acid to 6-chloro-m-4-xylidine, leaflets, 
m. p. 98°5—99°, which, according to Bamberger and Cadgéne (Dissert., 
1903), is also formed by the action of concentrated hydrochloric acid 
on as-m-xylylhydroxylamine. The hydrochloride, sulphate, and oxalate 
were also prepared. The acetyl derivative forms silky needles, m 
158°5°.  Phenyl-4-chloro-m-aylylcarbamide, C,H 2Me,Cl-NH-CO- N HPh, 
white, silky needles, has m. p. 217—218° after previous softening. It 
immediately re-solidifies, melting again at 255° (decomp.). The corre- 
sponding thiocarbamide has m. p. 140—140°5° when rapidly heated. 
When slowly heated it melts at a lower temperature. Diazotisation 
and subsequent boiling of the aqueous solution converts 6-chloro-m-4- 
xylidine into 6-chloro-m-4-xylenol, which is identical with the 
substance described above. 

The action of hydrogen chloride dissolved in glacial acetic acid on 
2:4-dimethylcyclohexadienolone gave 6-chloro-m-4-xylenol, chloro- 
p-xyloquinol, traces of an oily chloroxylenol, resin, and, possibly, 
p-xyloquinol. 

2: 4-Dimethyleyclohexadienolone, when heated on the waiter-bath 
with aqueous hydrobromic acid, b. p. 122—123°, yielded 5-bromo-m-4- 
xylenol (which possibly contained small quantities of 6-bromo-m-4- 


aa 
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xylenol, as-m-xylenol, and p-xyloquinone), dixylenol, p-xyloquinol (or 
p-xyloquinone), and an amorphous acid. 

To determine the constitution of the above bromoxylenol, it was 
treated with bromine in glacial acetic acid solution. The product 
obtained, long, white needles, m. p. 179°5—-180°, had the same m. p. 
as 2:3: 6-tribromo-p-5-xylenol (obtained by bromination of p-xylenol) 
and 2:5: 6-tribromo-m : 4-xylenol (obtained by brominating m-xylenol), 
whilst mixtures of any of the three compounds showed no noticeable 
depression of m. p. When acted on by benzoyl chloride, however, 
the benzoates, m. p. 151—152°, obtained from 2:5 : 6-tribromo-m : 4- 
xylenol, and from the product of the successive action of hydro- 
bromic acid and bromine on 2: 4-dimethyleyclohexadienolone, proved 
to be identical, whereas 2 : 3 : 6-tribromo-p-xylenyl-5-benzoate had m. p. 
128—129°; hence, the above monobromoxylenol is probably 5-bromo- 
m-4-xylenol. ‘The benzoate and phenylurethane of the latter were 
prepared, 

The direct synthesis of 5-bromo-m-4-xylenol (compare Stoermer and 
Gohl, A., 1903, i, 848 ; Orson, Coates, and Burdett, T., 1907, 91, 53) 
was effected by the action of cuprous bromide solution on a diazo- 
tised solution of 5-amino-m-4-xylenol hydrobromide. It had b. p. 
121-5—122°5°/37 mm., and yielded a benzoate, m. p. 49—50°5°, and a 
phenylurethane, m. p. 136°5—137°, after previous softening, which 
proved to be identical with the above-mentioned products. 

2: 4-Dimethylcyclohexadienolone, when treated with hydrogen 
bromide in anhydrous glacial acetic acid solution, gave 6-bromo-m-4- 
xyleno], m. p. 76—-76°5°, 5-bromo-m-4-xylenol, probably p-xyloquinone, 
possibly crude monobromo-p-xyloquinol and resin. The constitution 
of the solid bromoxylenol follows from its identity with the product 
obtained from 6-nitro-m-4-xylidine by conversion of the latter into 
4-bromo-6-nitro-m-xylene, reduction of this substance by iron filings 
and acetic acid to 6-bromo-m-4-xylidine and diazotisation of the 
latter substance (compare Noelting, Braun, and Thesmar, A., 1901, i, 

H, W. 


589). 


Preparation of Derivatives of p-Benzoquinone. FARBWERKE 
vorM. Meister, Lucius & Brinine (D.R.-P. 253091).—When the 
dinaphthylamino-p-benzoquinones (and their derivatives), obtained by 
the action of p-benzoquinone on a- and £-naphthylamines, are heated 
with reagents having a high boiling point, they furnish highly 
coloured compounds, which after sulphonation are of technical import- 
ance. 

Di-2-naphthylaminodichloro-p-benzoquinone, O,0,Cl,(NH:C,,H,), 
(obtained from tetrachloro-p-benzoquinone and B-naphthylamlne), when 
boiled during three hours with nitrobenzene furnishes the compound, 
C,,H,,0,NCl, glistening, green crystals, m. p, above 300°, whilst the 
isomeric compound from a-naphthylamine has similar properties. 

The compound, C;.H..0,N,Cl, is obtained from di-2-naphthylamino- 
chloro-p-benzoquinone, whilst that from di-2-naphthylamino-p-benzo- 
quinone, C,H,0,(NH°C,,H,)., forms a brownish-yellow powder. 

F. M. G. M. 
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Preparation of Chloroanthraquinones. JBapiscne ANILIN- 
& Sopa-Faprrk (D.R.-P. 254450. Compare A., 1908, i, 994, and this 
vol., i, 49, 61).—The preparation of a-chloroanthraquinones by the 
replacement of a nitro-group by chlorine has been described (Joc. cit.), 
and the reaction has now been extended to the @-nitroanthraquinones. 

When a suspension of 2-nitro-3-methylanthraquinone in trichloro- 
benzene is treated with chlorine at 150—180°, it gives rise to a yellow 
precipitate consisting of a mixture of w-2-tetrachloro- and w-2-trichloro- 
3-methylanthraquinones, which by the action of hot concentrated 
sulphuric acid, followed by treatment with sodium carbonate, furnishes 
a readily separable mixture of 2-chloroanthraquinone-3-carboxylic acid, 
m. p. 280°, and of 2-chloroanthraquinone-3-aldehyde, m. p. 229°, whilst 
the technical mixture of 1:6- and 1: 7-dinitroanthraquinones give 
rise on similar treatment to 1 :6-dichloroanthraquinone, C,,H,O,Clo, 
m. p. 202—204°, F, M. G. M. 


Preparationof 1-Halogen-2-aminoanthraquinones. FaRBWERKE 
vorm. Meister, Lucius & Brintne (D.R.-P. 253683. Compare A., 
1904, i, 256).— When 2-aminoanthraquinone-3-sulphonic acid is treated 
with a halogen (1 mol.) it readily yields a 1-halogen-2-aminoanthra- 
quinone-3-sulphonic acid, which by heating with 80% sulphuric acid is 
converted into the corresponding 1-halogen-2-aminoanthraquinone, 

Sodium 1-chloro-2-aminoanthraquinone-3-sulphonate forms orange-red 
crystals ; 1-chloro-2-aminoanthraquinone, yellow needles, m. p. 228—229° ; 
sodium 1-bromo-2-aminoanthraquinone-3-sulphonate, orange-red leaflets, 
and 1-bromo-2-aminoanthraquinone, glistening, brownish-red leaflets, 
m. p. 305°, which on further bromination yields 1 : 3-dibromo-2-amino- 
anthraquinone. F. M. G. M. 


Preparation of Nitro-p-acyldiaminoanthraquinone. FARBWERKE 
vormM. Meister, Lucius & Brinine (D.R.-P. 254185).—Nitro- 
p-acyldiaminoanthraquinones are readily obtained by the action 
of nitric acid (D 1°5) at temperatures not exceeding 25° on diacyl-1 : 4- 
diaminoanthraquinones, the nitro-group entering the ortho-position 
with respect toan amino-group. 

2-Nitro-1 : 4-diacetyldiaminoanthraquinone forms  yellowish-brown 
needles, m. p. 237° (decomp.), and on hydrolysis furnishes 2-nitro-1 ; 4- 
diaminoanthraquinone as a blue, crystalline powder. 

2-Nitro-1 : 4-diaminoanthraquinoneurethane, orange-red needles, m. p. 
230—232°, is obtained in a similar manner from | : 4-diaminoanthra- 
quinoneurethane. F, M. G. M. 


Preparation of Dianthraquinonylthio-ethers. FARBENFABRIKEN 
vorM. Friepr. Bayer & Co. (D.R.-P. 254561).—Dianthraquinony] thio- 
ethers are readily prepared by heating anthraquinone mercaptans. 

BB-Dianthraquinonyl thio-ether, yellow needles, is thus obtained 
from anthraquinone B-mercaptan; the isomeric aa-dianthraquinonyl 
thio-ether is a reddish-brown, crystalline powder, whilst af-dianthra- 
quinonyl thio-ether is prepared by heating together molecular propor- 
tions of a- and B-anthraquinone mercaptans. 

6-Chloro-1-benzoylaminoanthraquinone when treated with sodium 
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sulphide furnishes 1-benzoylaminoanthraquinone 6-mercaptan ; this, 
when heated, gives rise to 1 : 1’-dibenzoyldiamine-6 : 6'-dianthraquinonyl 


thio-ether, which crystallises from nitrobenzene in yellow needles. 
F. M. G. M. 


Anthraflavone-G. Epvuarp Hepp, Rupotr Ustennuts, and Fritz 
Romer (Ber., 1913, 46, 709—712).—To the above dye (D.R.-P.199756) 
has been attributed the structure 1: 2:5: 6-diphthaloylanthracene 
(Bohn, A., 1910, i, 405). In its preparation by the action of calcium 
hydroxide on w-dichloromethylanthraquinone, the occurrence of large 
quantities of anthraquinone-2-carboxylic acid as by-product suggests 
that the first product of the reaction is anthraquinone-2-aldehyde, 
which then undergoes change into the corresponding acid and alcohol, 
the latter of which then condenses to anthraflavone. According to 
this view the dye must be diphthaloylstilbene, and its formation by the 
action of lead oxide on 2-methylanthraquinone and its derivatives 
would be analogous to the well-known formation of stilbene from 
toluene. A convincing proof of the untenability of the older view 
with regard to the structure is given by the preparation of the dye in 
better yields than hitherto, from w-dibromo-2-methylanthraquinone by 
the action of copper powder or sodium iodide on solutions in nitro- 
benzene and acetone respectively. 

The last method of preparation can be extended to substituted 
anthraflavones. 1-Chloro-2-methylanthraquinone, yellow needles, m. p. 
171°, obtained from 2-methylanthraquinone-l-sulphonic acid by heat- 
ing with potassium chlorate and hydrochloric acid, when treated with 
bromine in nitrobenzene solution is converted into 1-chloro-w-dibromo- 
methylanthraquinone, yellow leaflets, m. p, 176°; the action of sodium 
iodide on the acetone solution of this substance produces 1 : 1’-dichloro- 
anthraflavone (2: 2'-dichloro-3 : 4: 3’; 4’-diphthaloylstilbene), a yellow, 
crystalline powder. 

The new formula for this class of dye also gives a satisfactory 
explanation of other properties, such as the quantitative conversion into 
the corresponding anthraquinonecarboxylic acids, D. F. T. 


2-Methylanthraquinone. [Fritz Uxiimann anp Kart Lupwiae 
K.uINcENBERG (Ber., 1913, 46, 712—725).—The authors have found that 
for the preparation of anthraquinone-2-aldehyde in larger quantities, 
the best method is by the intermediate formation of w-dibromomethy]- 
anthraquinone. The stilbene structure for anthraflavone (see Hepp, 
Uhlenhuth, and Rémer, preceding abstract) is confirmed. 

Anthraquinone-2-aldehyde can be obtained by the gradual addition of 
a mixture of chromic acid and acetic acid to a suspension of 2-methyl- 
anthraquinone in acetic anhydride containing a little sulphuric acid, 
and also by heating w-dibromomethylanthraquinone (prepared’ by the 
action of bromine on the methylanthraquinone in nitrobenzene solution 
at 150—160°) with concentrated sulphuric acid at 125—130°. The 
aldehyde forms pale yellow leaflets or needles, m. p. 188—189° (corr.) ; 
phenylhydrazone, reddish-violet needles, m. p. 242° (corr.); owime, straw- 
yellow needles, m. p. 238—239°; semicarbazone, yellow needles, m. p. 
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397° (corr.); azine, yellow needles, m. p. 410°: sodiwm disulphite 
compound, colourless crystals. 

When a suspension of anthraquinone-2-aldehyde in dimethylaniline 
with zine chloride is heated on a water-bath, condensation occurs; the 
same substance, 2-anthraquinonyltetramethyldiaminodiphenylmethane, is 
obtained when w-dibromomethylanthraquinone is warmed with dimethy]- 
aniline and zinc chloride ; it crystallises in red needles, m. p, 240—241° 
(corr), and can be oxidised to a green colouring matter. 

The reaction between w-dibromomethylanthraquinone and dimethyl- 
amine or diethylamine follows a different course at the b. p. of the 
mixture, the product being the same as that from the action of copper 
powder on dibromomethylanthraquinone, namely, anthraflavone, 

OH, <00>0,H,CH:CH-0,0,<00>0,H, 
(diphthaloylstilbene, dianthraquinonylethylene), identical with the 
known dye; it is oxidised by sodium dichromate and nitric acid to 
anthraquinone-2-carboxylic acid, m. p. 285°, and when boiled with 
bromine in nitrobenzene solution yields the dibromide, m. p. above 400° ; 
this on boiling with diethylaniline regenerates the anthraflavone. 

If w-dibromomethylanthraquinone is heated at 240—250°, hydrogen 
bromide is eliminated and 2: 2’-dianthraquinonylacetylene dibromide, 
yellow needles, m. p. 360°, is obtained ; when heated with diethylaniline 
or alkali phenoxide, the last substance is converted into 2 : 2'-dianthra- 
quinonylacetylene (diphthaloyltolane), yellow leaflets, m. p. 350—353°, 
which unites with bromine to yield the dibromide, and is oxidised by 
chromic acid in the presence of nitric acid to anthraquinone-2-carboxylic 
acid ; it can also be reduced by hyposulphite to a red vat, which dyes 
cotton yellow. D. F. T. 


Action of Carbon Dioxide on the Magnesium Compound 
of Fenchyl Chloride. Gustav Kompra and 8. V. Hintixka (Ber., 
1913, 46, 645—648).—Fenchyl chloride reacts with magnesium in 
the course of a week, and when carbon dioxide is passed through the 
product, the reaction leads to as complicated a mixture as Houben 
experienced in the case of pinene hydrochloride (A., 1893, i, 42). 
When the ethereal extract is shaken with sodium carbonate it gives, 
starting from inactive fenchyl chloride, a clear aqueous solution 
containing hydrofenchenecarboxylic acid and an emulsion from which 
a small quantity of hydrodifenchenecarboxylic acid, 

; : C19 Hy7°C, 9H, _°CO,H, 
may be isolated in the form of long, glistening needles, m. p. 106°, 
whilst the predominating, neutral portion, on fractionation, yields an 
almost inactive hydrodifenchene, C.)H,,, as a glycerol-like liquid, 
b. p. 155—157°/10 mm., D?’ 0°9564, mp 1°50928, and also inactive 
fenchene, and probably some fenchy] alcohol. 

Active fenchyl chloride, aj — 6°0’, however, gives a better yield of 
hydrofenchenecarboxylic acid, C,>H,,"CO,H, in the form of a white, 
very soluble, inactive mass, b. p. 140—142°/20 mm., m. p. 52—53°, 
which yields an amide, m. p. 107°, and an anilide, m. p. 105—106°. 
On the other hand, no hydrodifenchenecarboxylic acid is obtained, and 
less neutral substances are formed, from which active hydrodifenchene, 
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b. p. 155—156°/10 mm., DY 0°9652, nm, 1°51299, aif +5°30’, and an 
active fenchene, aj) + 4°17’, have been isolated. J.C. W. 


Preparation of Esters of Dibromo-8-phenylpropionic Acid. 
FARBENFABRIKEN vORM. FriepR. Bayer & Co. (D.R.-P. 254666, 
Compare this vol., i, 63).—enchyl d:bromo-B-phenylpropionate, colour- 
less, tasteless prisms, m. p. 105°, and of therapeutic value, is readily 
prepared by heating together fenchyl alcohol and dibromo-f- 
phenylpropiony! chloride in benzene solution. F. M. G. M. 


Preparation of a Fenchyl Ester. CuxermiscHz Fasrik von 
Kereszty, Woir & Cie (D.R.-P. 253756).—Fenchyl salicylate, 
m. p. 51°, is of therapeutic value, and can be prepared by known 


methods from fenchy] alcohol and salicylic acid (or methyl salicylate). 
F, M. G, M. 


The Constitution of Camphene. Epuarp BvucHNER and 
Witzetm Weicanp (Ber, 1913, 46, 759—768)—Of the three 


suggested formule for camphene : 
CH,"CH—CMe, CH,-CH—CMe, CH,——-CH 


| | | | 
| CH, OH, OH CH-CMe,-| CMe 
| | ll | 
CH,CH—C:CH, CH,CH—CH ¢H,—CH 
(L.) (II.) (III). 


the first (Wagner’s formula) has been received with most favour 
(compare Semmler, A., 1909, i, 170; Harries and Palmén, A., 1910, i, 
497; Komppa, A., 1911, i, 388), and has received additional support 
from molecular refractivity considerations (von Auwers, A., 1912, ii, 
214). <A finai decision on purely chemical grounds appears to be 
. possible by the application of ethyl diazoacetate. 

It has already been shown that benzene and ethyl diazoacetate 
couple with loss of nitrogen to form ethyl norcaradienecarboxylate, 


Teron. CH CO:H, which after hydrolysis can be oxidised to 
cyclopropane-trans-1 : 2 : 3-tricarboxylic acid (Braren and Buchner, A., 
1901, i, 385). If this reaction could be applied generally, a substance 

of formula I should yield 2: 2-dimethylnor- 


CH,*CH-CMe, camphane-3-spirocyclopropanecarboxylic acid 
! (formula IV annexed), which might be oxidised 
CH, to cyclopropane-1:1:2-tricarboxylic acid; a 


CH,-CH-C—CH, substance of formula II would give finally 

cyclopropane-1 ; 2:3-tricarboxylic acid, whilst 

CH:CO,H ® substance of formula III would not react 

(IV.) with ethyl diazoacetate. Experiment gives 

results in entire accord with the first of these 

possibilities, thus providing apparently final evidence in favour of 
formula I. 

It is interesting to note that the condensation product of ethyl 
diazoacetate and camphene is a spirane molecule with three-ring 
systems, this view being supported by determinations of the moiecular 
refraction and dispersion. 
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The camphene used was mainly prepared from bornyl chloride by the 
action of aniline (Ullmann and Schmid, A., |911, i, 79); the same 
condensation product was always obtained. For the condensation, a 
mixture of 5 grams of camphene with 5 grams of methyl diazoacetate 
was gradually added to 3) grams of camphene (m. p. 44—45°; b. p. 
156 —157°/745 mm.; [a]}+62°59°) containing 1 gram of copper 
powder as catalyst, at 160—165°. A practically theoretical volume of 
nitrogen is liberated, and methyl 2 : 2-dimethylnorcamphane-3-spirocyclo- 
propanecarboxylate is obtained as a colourless oil, b. p. 126°/14 mm., 
[a]p” +6°79°, DiP* 10268, n>* 148567, with an odour resembling cam- 
phene ; in suspension in sodium carbonate solution it is stable towards 
potassium permanganate. ‘The corresponding ethy/ ester, obtained by 
the application of ethyl diazoacetate, has b. p. 128—136°/14 mm. The 
esters can be hydrolysed to the corresponding acid (formula IV) by 
alcoholic potassium hydroxide, and the product was purified by 
conversion into the acid chloride, which is changed by concentrated 
aqueous ammonia into the amide, colourless leaflets, m. p. 124°; 
2 : 2-dimethylnorcamphane-3-spirocyclopropanecarboxylic acid, obtained 
by hydrolysis of this, forms colourless needles, m. p. 108° ; the caleiwm, 
barium, lead, and silver salts were obtained by precipitation from an 
aqueous solution of the ammonium salt. When an intimate mixture 
of the amide with sodium hypobromite solution is warmed on a 
water-bath, 2 : 2-dimethylnorcamphane-3-spiroaminocyclopropane is pro- 
duced as an unpleasant smelling oil ; hydrochloride, colourless leaflets, 
m. p. 253° (decomp.); yellow awrichloride, m. p. 160° (decomp.) ; 
platinichloride, golden prisms decomposing at 237°; yellow picrate, 
m. p. 201°. 

If the methyl ester obtained by the condensation of camphene and 
methyl diazoacetate is treated in alcoholic’ solution with sodium, it 
becomes reduced to 2 : 2-dimethylnorcamphane-3-spirocyclopropane- 
methylol, C,,H,,"CH,°OH, a colourless, viscous liquid, b. p. 129°/12 mm., 
at) +26°79°, D'? 0:9972, n'§ 150205, with an odour resembling that of 
camphene ; phenylurethane, needles, m. p. 234°. 

The oxidation of 2 : 2-dimethylnorcamphane-3-spirocyclopropane- 
carboxylic acid was effected in dilute sulphuric acid by potassium 
permanganate, the last substance is added as required, and the process 
occupies many hours ; the oxidation tends to proceed too far, and only a 
relatively small quantity of cyclopropane-1 : 1 : 2-tricarboxylic acid was 
obtained, which on heating lost carbon dioxide with formation of 
a mixture of cyclopropane-l : 2-cisdicarboxylic acid and the corresponding 
anhydride ; acetyl chloride dehydrated this to the pure anhydride, which 
was definitely. recognisable. D. F. T. 


The Constituents of Ethereal Oils. High-boiling Camphor 
Oil. Frieprica W. Semmuer and Irene Rosenpere (Ber., 1913, 46, 
768—774).—A more careful investigation of the constituents of the 
blue-coloured, high-boiling camphor oil (compare Schimmel & Co., 
A., 1909, i, 816). 

The oil was separated by distillation into three fractions, b. p. 
130—150°/10 mm., 150—170°/10 mm., and 170—190°/10 mm. 

The first fraction contained limene and a little cadinene, which were 
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identified by their hydrogen chloride additive compounds; limene 
trihydrochloride, m. p. 79°, has before solidification the following pro- 
perties, b. p. 177—189°/8 mm., D®” 1:0370, mn, 150152, [a], +0° The 
presence of three ethylenic linkings in limene was proved by reduction 
m acetic acid with hydrogen and platinum black to hexahydrolimene, 
an optically inactive liquid, b. p. 123—125°, D® 0°8244, mp 1°45423, 
This fraction also contained a sesquiterpene, C,,H,,, b. p. 129—133°, 
D*” 0:9015, m, 1°50058, [a], +3°, for which the name sesquicamphene 
is suggested ; although the data suggest a bicyclic diolefinic substance, 
no solid hydrogen chloride additive compound was obtainable. 

The second fraction had as almost sole constituent a sesquiterpene 
alcohol, C,,H,,0, b. p. 159—162°, D 0°95413, for which the name 
sesquicamphenol is suggested ; it was purified by conversion into the 
sodium alcoholate and regeneration by treatment with water; by 
heating with potassium hydrogen sulphate at 180° for two hours 
a molecule of water is eliminated with formation of a hydrocarbon, b. p. 
125—130°, D”® 0°9138, m, 1°50895, [a], +50°, which is probably 
a reduced naphthalene derivative; no solid hydrochloride was 
obtainable. 

The least volatile fraction consisted chiefly of hydrocarbons, from 
which small quantities of oxygen compounds were removed by heating 
with sodium ; the purified product, b. p. 180—190°/11 mm., D® 0°9276, 
My 1°51986, [a], +1°, is a diterpene, C,.H,,, a class of substance gener- 
ally absent from ethereal oils, If this crude product is treated in 
ethereal solution with hydrogen chloride, a tetrahydrochloride, thin 
tablets, m. p. 129—131°, is obtained, from which the hydrocarbon can 
be regenerated in a purer condition by treating successively with 
a mixture of sodium acetate and acetic acid and then alcoholic 
potassium hydroxide ; it then has b. p. 177—178°/6 mm., D® 0°8870, 
my 150339, [a]) 0°. This monocyclic hydrocarbon, for which the 
name a-camphorene is proposed, is reduced by hydrogen and platinum 
black to octahydro-a-camphorene, C,)H,, b. p. 174—176°/9 mm., 
D” 0°8526, np 1°46470, [a], +0°. From the oily residue obtained in 
the preparation of the tetrahydrochloride, could be regenerated by 
alcoholic potassium {hydroxide a bicyclic isomeride, B-camphorene, 
C,9H,., b. p. 170—180°/10 mm., D® 0°930, np 1°518°, [a], + 0°, which 
gives no solid additive compound with hydrogen chloride. 

The blue colour of all high-boiling fractions of camphor oils is due 
to such small traces of a coloured substance that no particulars of 
its composition could be determined. D. F. T. 


Caoutchouc and Guttapercha Resins. G. H. Hien (Arch. 
Pharm., 1913, 251, 94—121).—Proximate analyses have been made 
of the resinous portions of various kinds of caoutchouc and allied 
products. 

The resinous portion of “‘ pontianac,” “ bresk”’ or ‘‘ dead Borneo,” 
inferior “ rubber ” obtained from the latex of Dyera costulata, Hook, 
was found to contain lupeol acetate, a-amyrin acetate, B-amyrin acetate, 
and a resen (compare Sack and Tollens, A., 1904, i, 101] ; Cohen, A., 
1907, i, 211, 230). The formula C,,H,,0 is suggested for lupeol. 

The caoutchouc (Ceara rubber) of Manihot glaziovii, prepared by the 
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Lewa process in German East Africa, contains 7% of resin, composed of 
isocholesterol acetate, a soft resin, and a green, amorphous substance. 

Guayule caoutchouc contains 16% of resin, composed of soft resinous 
material, probably formed by the oxidation of the essential oil contained 
in the plant, which contains no substances giving the phytosterol 
reactions (compare Alexander, A., 191], i, 897). 

“ Malabuwai guttapercha ” from Alstonia grandifulia, Miq., contains 
a-amyrin acetate, B-amyrin acetate, an oily substance, and traces of a 
yellow resen. 

The resin of Palaquium Gutta from German New Guinea contains 
lupeol cinnamate, an oily substance, and a small quantity of a 
resen. 

A table giving the percentages of resin, the appearance of the resins 
under the microscope, and their reactions with the usual phytosterol 
reagents for a number of commercial caoutchoucs is provided. 

The colour reactions of most of the substances referred to in the 
paper with phytosterol reagents are tabulated. T. A. H. 


The Viscous Transformation of Caoutchouc. A. von Rossem 
(Zeitsch. Chem. Ind. Kolloide, 1913, 12, 78—83).—According to Gorter 
(Mededeelingen over Rubber, 1911) the transformation of ordinary 
caoutchouc into the viscous, glue-like modification under the influence 
of heat, light, and certain chemical reagents is due to depolymerisation. 
It is suggested that normal polymerised caoutchouc is under ordinary 
conditions metastable, and that the formation of the viscous variety 
simply corresponds with the transition from the metastable to the 
stable form. In support of this view, Gorter describes experiments 
which show that if a benzene solution of caoutchouc, prepared and 
kept in the dark, is mixed with a caoutchouc solution which has been 
exposed to sunlight for some time, the viscosity of the mixed solution 
gradually diminishes when the solution is protected from the light by 
means of red glass. In exactly similar circumstances, the viscosity 
of the original solution was found to remain constant, and the differ- 
ence in behaviour is supposed to be due to the “inoculation” of the 
original solution with the stable modification when this solution is 
mixed with the insolated solution. 

To test this theory, measurements of the viscosity of 1% solutions 
of caoutchouc have been made, with special reference to the influence 
of light. After exposure to the light from an arc lamp for some hours, 
the viscosity is found to have diminished, but the subsequent fall is 
very slow if the solution is kept in the dark, and does not differ from 
that exhibited by a portion of the original solution which has not 
been exposed to the are light. If diffused daylight is allowed access 
to the solution, the subsequent fall in the viscosity is very much more 
rapid. 

Similar experiments were made with solutions exposed to the light 
from a Uviol lamp. The results obtained in both series show that 
there is no after-effect of the light in so far as the viscosity of the 
solutions is concerned. In some of these experiments the caoutchouc 
solutions were exposed to the Uviol lamp in glass vessels, whilst in 
others, quartz vessels were employed. After six and three-quarter 
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hours’ exposure, the time of out-flow of a certain volume of solution 
was found in a particular case to have fallen from 560 to 412 seconds 
with the glass apparatus, whilst the time required by the solution after 
exposure in the quartz tube was only 56 seconds. These results 
indicate that the active rays are the short-waved rays which are 
absorbed by glass. H. M. D. 


The Hydrohaloids of Artificial and Natural Caout- 
choucs, and the Caoutchouc-like Substances Regenerated 
from Them. Cart D. Harriss (Ber, 1913, 46, 733—743).— 
Contrary to the statement of Weber (A., 1900, i, 353), caoutchouc 
forms additive compounds with hydrogen bromide and hydrogen 
iodide, as well as with hydrogen chloride, The method followed was 
to saturate the chloroform solution of the caoutchouc with the gas, and 
then after several hours to precipitate by alcohol. 

Natural caoutchoue unites with two molecules of each acid, forming 
substances : C,,H,.Cl,, C,)H,,Br,, C,,H),I,; guttapercha, caoutchouc 
obtained by the polymerisation of isoprene under the influence of heat 
and of sodium, and also caoutchouc obtained from dimethylbutadiene, 
behave in a similar manner, except that the additive compounds of 
the two former synthetic caoutchoucs with hydrogen iodide, after 
precipitation, contain only one molecule of hydrogen iodide. 

The halogen hydride is only partly removed by treatment with 
organic bases, but pyridine and piperidine at 125—145° act on the 
compounds, if necessary in benzene solution, with elimination of the 
two molecules of hydracid. The products are not identical with 
natural caoutchouc, but resemble more the synthetic substance obtained 
by the action of sodium (Harries, A., 1911, i, 798). The elimination 
of halogen hydride by beating with sodium hydroxide or sodium 
amide gives a halogen-free caoutchouc, which, however, is apparently 
different from the natural product and from that obtained by polymeri- 
sation with sodium. The dihydrochloride of guttapercha, when treated 
for the elimination of two molecules of hydracid, yields a compound 
resembling caoutchouc, possibly indicating a conversion of guttapercha 
into caoutchouc. 

From a consideration of the difficulty with which the above new 
forms of caoutchouc undergo ozonisation, it is tentatively suggested 
that their molecules include a conjugated pair of ethylenic linkings, 


for example, CHMe<on? Ann) j>CMe and 
>CMe, 


CH,—CH:CH 
CHMe<o41'.CH,-CH7 
whilst the arrangement in natural caoutchouc is 

CH:CH,-CH 
CMe<og. -CH,: CH CMe. 

[With Ewatp Fonrosert. ]}—From ‘natural caoutchoue were prepared 
the dihydrochloride, dihydrobromide, and dihydriodide ; from caoutchouc, 
obtained by polymerisation on warming, were prepared a dihydro- 
chloride, dihydrobromide, and a hydriodide; “sodium polymerised” 
caoutchouc yielded a dihydrochloride, a hydrobromide, and a hydriodide; 
“dimethylbutadiene” caoutchouc yielded a dihydrochloride, dihydro- 
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bromide, and a dihydriodids; guttapercha yielded a dihydrochloride, 
dihydrobromide, and a dihydriodide. Although affected by hydrofluoric 
acid no hydrofluoride was obtainable from any of the preceding hydro- 
carbon substances. The above hydrohaloids are amorphous, some- 
times viscous, substances, which undergo decomposition at temperatures 
between 100° and 200°. 

The caoutchouc regenerated from the dihydrochlorides by treatment 
with pyridine or piperidine at 125—135° resembles “sodium isoprene” 
caoutchouc in solubility and slow absorption of ozone to produce a 
diozonide, but yields a relatively stable dihydrobromide and dihydriodide, 

D. F. T. 


Theory of Vulcanisation. Davip Spence (Zeitsch. Chem. Ind. 
Rolloide, 1913, 12, 84—85).—Polemical against Kindscher and 
Hinrichsen (A., 1912, i, 1007) and Ostwald (A., 1912, i, 706). 

H. M. D. 


a- and £f-Antiarin and on Crystallised Albumin from 
Antiaris Latex. Hermnricn Kiniani (Ber, 1913, 46, 667—680. 
Compare A., 1897, i, 91, and A., 1911,i, 138). “_Crystallised rhamuose, 
m. p. 93—94°, and antiarigenin, m. p. 188°, have been obtained from 
B-antiarin by means of dilute hydrochloric acid. ‘The a- and #- 
autiarins only differ in their sugars, and careful analyses lead to the 
formule C,,H,,0,,,4H,O0 and C,,H,,0,.,3H,O respectively, whilst 
antiarigenin receives the formula C,,H,,U;. The hydrolysis of these 
glucosides by means of dilute acids is accompanied by the extensive 
formation of resinous matter, which seems to indicate the presence of 
a labile aldehyde or ketone group in antiarigenin. The action of the 
common moulds is quite unavailing, although the glucosides soon 
disappear from unpreserved antiaris latex, which may, therefore, 
contain a specific enzyme. 

Antiarose could not be obtained crystalline, but the lactone. of 
antiaronic acid, well-defined monoclinic crystals of the epidote type, 
has been converted into the following derivatives, which differ from 
those of the known metameric acids: phenylhydrazone, long needles, 
m. p. 143—145°; quinine salt, very slender needles, m. p. 180—181°, 
more soluble in cold water than the quinine salt of rhamnonic acid, 
which forms nodules of silky needles, m. p. 1 80—182°; brucine salt, small, 
pointed needles with 2H,O, m. p. 118—119°; brucine salt of rhamnonic 
acid, large crystals with 7H,O, m. p. 120—126°. 

a-Antiarin is considerably attacked by sodium amalgam, and forms 
an oxime, C,,H,,0,,N,2H,O, m. p. 239—240°, which, however, like 
the parent substance, is unaffected by aluminium amalgam in the cold. 
Antiarigenin yields a semicarbazone, O,.H,,0;N,, which begins to 
sinter at 225°. 

Attempts to oxidise the glucosides with silver oxide or hydrogen 
peroxide were without result, but the action of chromic acid, nitric 
acid, or permanganate promises to throw light on their constitution. 

“ Antiaris residue,” the portion of the latex which is insoluble in 
alcohol, contains a protein which may be extracted to the extent of 
6°3% by means of 0°8% acetic acid (compare Kotake and Knoop, 
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A., 1912, ii, 81). It may be recrystallised from hot 10% acetic acid 
in "the form of white, hygroscopic crystals, which darken at 250°, 
[a], —15°2°. The substance may be titrated, using phenolphthalein, 
but it could not be shown that the magnesium which accompanies the 
crude protein is combined as a salt. J.C. W. 


Anthocyanin. III. An Anthocyanin-like Oxidation 
Product of Euxanthone. Maxiirian Nierenstern (Ber., 1913, 
46, 649—650. Compare A., 1912, i, 42, 292).—When euxanthone 
(2:8-hydroxyxanthone) (I), which is obtained by treating Indian- 
yellow with hydrochloric acid and ammonia, is oxidised by chromic 
acid in glacial acetic acid, 2-hydroxy-5 : 8-quinoxanthone (II) i 
formed in small, sparkling, deep red needles, which give a blue 
solution in alkalis and a red in concentrated sulphuric acid. On 
reduction with zinc dust in acetic anhydride suspension, an amorphous 
product is obtained, which, on hydrolysis, yields 2:5 : 8-trihydroay- 
wanthone (III) in small, light yellow, silky needles with 2H,0, 
m. p. 328—330°. This compound, like its isomeride, gentisein, gives 
a blood-red colour with sodium amalgam, and its alcoholic solution 
dyes mordanted cotton. It forms a triacetyl derivative, C,,H,,0,, 
in faintly yellow needles, m. p. 226—230°, and with diazomethane a 
trimethoxyxanthone, C,,H,,O,, in pale yellow needles, m. p. 194—195°. 


Oo OH O 
fait toe a gE 


aA ae ati A Ae 


(I.) (II.) (III.) 
J.C. W. 


Action of Sodium Methoxide on Bilirubic Acid, Bilirubin, 
and Hemibilirubin. Hans Fiscner and Hetnricu Rose (Ber., 1913, 
46, 439—442).—Bilirubin and hemibilirubin resemble the earlier 
examined pyrrole derivatives (this vol., i, 71, Fischer and Bartholomius, 
this vol., i, 209) in their behaviour towards sodium methoxide at 
elevated temperatures. When heated with sodium methoxide in 
alcoholic solution at 220—230°, each gives rise to 2: 4: 5-trimethyl- 
pyrrole-3-propionic acid (identified by the picrate; compare Fischer 
and Bartholomiius, loc. cit.), together with a little xanthobilirubic acid 
(see below). 

Bilirubic acid under similar treatment gives in good yield an acid 
substance, yellow prisms, m. p. 274°, for which the name szantho- 
bilirubie acid (or xanthopyrrolecarboxylic acid) is proposed; sodiwm 
salt sparingly soluble. It is possible that the acid is the pure form of 
the dehydrvbilic acid of Piloty and Thannhauser (A., 1912, i, 925). 
On reduction by a mixture of hydriodic and acetic acids it is reconverted 
into bilirubic acid. 

The above results must be regarded as a proof of the presence of a 
third pyrrole ring in bilirubin and hemibilirubin. D. F. T. 
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The Identity of Baphinitone with Homopterocarpin. Hucua 
Ryan and R. Firzaeratp (Proc. Roy. Irish Acad., 1913, 30, 
106—108).—Baphinitone, C,,H,,0,, obtained from barwood, forms 
colourless, acicular crystals, m. p. 84° (Anderson, T., 1876, ii, 582, 

ives m. p. about 88°, and formula C,,H,,O0,;). In 4% solution in 
chloroform it has [a]> -—211°7°. Similarly, homopterocarpin, obtained 
from santalin by the method of Cazeneuve and Hugouneng (A., 1887, 
971; 1889, 160), was found to melt at 84° (Brooks, A., 1911, i, 154, 
gives 86°), and to have [a]p -—211° in 4% solution in chloroform. In 
appearance, solubility and m. p., homopterocarpin is identical with 
baphinitone, and a mixture of the two substances melts at the same 
temperature as each of its constituents. 

A solution of homopterocarpin in chloroform reacts readily with 
bromine in bright sunlight with the formation of a substance, 
C,,H,,Br,0,, colourless needles, m. p. 200°, and of a yellow, amorphous 
solid, Contrary to Cazeneuve’s statement, homopterocarpin does not 
yield methyl iodide when treated with hydriodic acid, and thus contains 
no methoxy-group ; nevertheless, a phenolic substance is obtained by 
the action of hydriodic acid on it. H. W. 


Optical Activity of Tannin. Emanuen Navassarr (Zeitsch. Chem. 
Ind. Kolloide, 1913, 12, 97—99).—The rotatory power of tannin 
solutions has been examined with reference to the influence of con- 
centration. In the case of aqueous solutions, the rotatory power varies 
very considerably with the concentration, the value of [a]j) increasing 
from 49°8° to 89°7° when the concentration falls from 20% to 0:08%. 
When dissolved in ethyl alcohol, acetone, and acetic acid, the rotatory 
power of tannin is much smaller, and varies less with the concentra- 
tion. For concentrations between 1% and 20%, the observed values of 
lap vary from 12°7° to 16°9° in alcohol, from 12-9° to 15°1°in acetone, 
and from 9°4° to 14°5° in acetic acid. These results seem to show 
that the rotatory power of the tannin increases as the degree of 
dispersity of the substance in the various solvents diminishes. 

H. M. D. 


[Preparation of Derivatives of Benzanthrone Containing 
Sulphur.] Geseiiscnart rir Cuemiscue InpustRi& (D.R.-P. 254098). 
—The action of chlorine (or chlorinating reagents) on 2-methylbenzan- 

throne (m. p. 199°) gives rise 

te pe r%® to chloromethylbenzanthrone, 

| Zz m. p. 175°; this, when heated 

PAY EPS with sulphur or polysulphides 

Ae ed OS during twohoursat 200—240°, 

a a al \/4\/\/ _ yields the compound (annexed 

CO CoO formula), glistening, coppery 
needles. 

The preparation of bromomethylbenzanthrone, dichloro-2-methylhenzan- 
throne, and of nitro- and amino-benzanthrone with their sulphur deriv- 
atives is also described, F, M. G. M. 
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Preparation of Homologues of Hydroquinine. VEREINIGTE 
CHININFABRIKEN ZimmeR & Co. (D.R-P. 254712. Compare A., 
1892, 1253).—The alkylation of hydrocupreine has furnished the 
following derivatives : Lihylhydrocupreine, C,,H,,O,N,, is amorphous, 
but its swlphate forms colourless needles, whilst propylhydrocupreine, 
C,,H;,0,N,, colourless crystals, has m. p. 142°. F. M. G. M. 


Alkaloids of Javanese Coca [Erythroxylon novograna- 
tense]. Anne W. K. ve Jone (Ree. trav. chim., 1911, 30, 204—210; 
1912, 31, 249—259. Compare A., 1906, ii, 315).—The method of 
analysis previously described has been slightly modified, since it is 
found that the insoluble barium salts, obtained by heating the 
alkaloids with barium hydroxide, contain small quantities of barium 
cinnamate in addition to barium f-truxillate. The cinnamic acid is 
recovered by agitating the mixed acids with chloroform. The mixed 
acids obtained from the soluble barium salts are also treated with 
chloroform, when a-truxillic acid, possibly containing also the 
B-isomeride, remains. The acids obtained from the chloroform solu- 
tion were found to contain about 50°3% cinnamic acid and 37:9% 
benzoic acid. 

A second specimen of mixed acids was obtained by decomposing the 
alkaloids by means of hot hydrochloric acid and solution of the product 
in ether, which left a small residue of impurities. The ethereal solution 
was shaken with potassium hydroxide, the latter acidified with hydro- 
chloric acid, and again treated with ether, whereby a small quantity 
of a-truxillic acid remained undissolved. - The ethereal solution was 
evaporated to dryness, and the residue extracted with chloroform, 
which left a small residue consisting of a mixture of a- and B-tvuxillic 
acids, The acids obtained from the chloroform solution contained 
52°1% cinnamic acid, and 34% benzoic acid mixed with acids of higher 
molecular weight or with neutral substances. 

In the second paper the author has worked out a process for the 
separation of the acids obtained by the decomposition of the alkaloids 
of Javanese coca, and has ascertained the presence of the following 
substances in a specimen of these acids: cinnamic, benzoic, allo- 
cinnamic, a-truxillic, 8-truxillic and $-truxillic acids, resinous acids, and 
neutral substances, together with an acid, m. p. about 150° (probably 
identical with protococaic acid obtained by Hesse, A., 1903, i, 192), 
and an acid, m. p. about 190°, possibly identical with B-cocaic acid. 

The properties of the truxillic acids and their salts have been 
investigated. The former are insoluble in light petroleum, but are 
dissolved in the presence of benzoic or cinnamic acids, the solubility of 
the a- and y-acids being, however, only slightly affected. a-, B-, and 
y-Truxillic acids are only sparingly soluble in chloroform at the ordinary 
temperature. Hot chloroform dissolves the @-acid, particularly in the 
presence of benzoic and cinnamic acids. The 6-acid is soluble in chloro- 
form. The a- and y-acids are insoluble in benzene, whereas the B- and 
5-acids are more soluble in the hot than in the cold solvent. The latter 
acids may be crystallised from boiling water, in which the a- and y-acids 
are but slightly soluble. 
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One hundred c.c. of an aqueous solution of barium £-truxillate, 
saturated at 26°, contain 0:028 gram of the salt. 

The following salts are sparingly soluble in water: the zine, 
cadmium, iron, lead, copper, mercury, and silver salts of the a-acid ; 
the calcium, barium, strontium, zinc, cadmium, manganese, iron, cobalt, 
nickel, lead, copper, mercury, and silver salts of the f-acid ; the lead, 
copper, mercury, and silver salts of the y-acid; the same salts of the 
§- as of the B-acid, and in addition the magnesium salt, The magnesium 
salt of the 8-acid is soluble in water. H, W. 


Preparation of Therapeutically Valuable Double Salts from 
Morphine and Narcotine. C. F. Bornrincer & Soznne (D.R.-P. 
254502).—The following therapeutically valuable double salts are 
readily obtained by treating a hot alcoholic solution of the acid with 
the requisite amount of the other components. Morphine narcotine 
meconate, C,H,O0,,C,,H,.0,N,C,.H,,0,N,4H,O. Morphine dinarcotine 
benzenetrisulphonate, C,H ,(SU,H),,C,,H,,0,N,(Co.H,.0,N).,2H,0. Mor- 
phine narcotine phenoldisulphonate, 

OH:C,H,(SO,H),,C,,H,,0,N,C,.H,.0,N,2H,0. 

Morphine dinarcotine disulphosalrcylate, 

OH-C,H,(SO,H)9*CO,H,C,,H,,0,N ,(Co9H,0;N).,H,0. 
Dimorphine narcotine disulphosalicylate, 

OH-:-C,H,(SO,H),*CO,H,(C,,H,,0,N), C..H,,0,N,2H,0. 
Morphine mnarcotine sulphate, H,SO,,C,,H,,U0,N,U,.H,,0,N,4$H,0. 
They form colourless crystals, sparingly soluble in cold, readily in hot 
water, and somewhat insoluble in the ordinary organic media. 

F, M. G. M. 


Preparation of Morpbine Esters of Alkyl- and Aryloxy-fatty 
Acids. CuHemiscHeE FasBrRik von Friepr. Heypen (D.R.-P. 
254094).—Diethoxyacetylmorphine, an oil, is prepared by heating 
morphine (10 parts) with ethoxyacetic anhydride (37 parts) during 
several hours at 40—45° ; the hydrochloride, glistening leaflets, decom- 
poses at about 142°. 

Ethoxyacetylmorphine, m. p. 155° (about), is obtained accompanied by 
the foregoing compound when the proportions of the reacting 
components are varied, and the mixture heated at 40—50°; the hydro- 
chloride, needles, has m. p. 183—186°. Diphenoawyacetylmorphine, m. p. 
125° (decomp.), faintly-coloured crystals, is prepared in an analogous 
manner. F, M. G. M. 


Alkaloids of Pareira Root. Max Scnourz (Arch. Pharm., 1913, 
251, 136—151. Compare A., 1913, i, 87, and Faltis, 1912, i, 796).—As 
the result of further analyses, the author now reverts to the formula 
C,,H,,0,N, which he used originally for the bebeerines. Bebeerine, iso- 
bebeerine, and B-bebeerine can all berepresented by theextended formula 
OH:C,,H,,0(0Me):NMe. The first and third isomerides yield with 
acetic anhydride the same optically inactive hydroxytriacetylbebeerine. 
The latter appears to be formed by the opening of a ring containing 
nitrogen, the attachment of an acetyl group to the N-atom, and of the 
residue CH,°CO-O to the carbon atom formerly linked to the N-atom. 
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tsoBebeerine yields two hydroxytriacetylisobebeerines, one dextro- 
rotatory and the other inactive. 

tsoBebeerine, C,,H,,0,N, m. p. 297° (decomp.), is the chief constituent 
of “crystallised bebeerine sulphate’ (Merck) ; the hydriodide, m. p. 
300° (approx. decomp.), forms prisms from water ; the hydrochloride is 
precipitated as colourless needles on adding hydrochloric acid to a 
solution of the sulphate ; the methiodide, B,Mel, m. p. 275° (decomp.), 
forms large, prismatic crystals containing water of crystallisation. On 
heating with acetic anhydride, isobebeerine yields (1) a-hydrowy- 
triacetylisobebeerine, m. p. 130—140°, [a] +68°1° in pyridine, which is 
colourless and amorphous, and f-hydroxytriacetylisobebeerine, m. p. 
291° (approx.), {a],;=0°, which crystallises in colourless needles and is 
only soluble in pyridine. On hydrolysis by sodium hydroxide in 
alcohol, each triacetyl derivative yields a corresponding hydroxymone- 
aceiylisobebeerine ; the a-compound, m. p. 280° (approx.), crystallises 
in colourless, slender needles, and the B-isomeride, m. p. 332° (approx.), 
forms microscopic needles. Both are insoluble, except in solutions of 
the alkali hydroxides. Benzoylisobebeerine, m. p. 215° (approx.), 
obtained by the action of benzoic anhydride on isobebeerine, crystallises 
from alcohol in glancing, yellow leaflets. 

B-Bebeerive, C,,H,,O,N, is amorphous, but yields a crystalline 
methiodide, B,Mel, m. p. 80° (hydrated) or 258—259° (dry, decomp.). 
Both bebeerine and B-bebeerine on heating with acetic anhydride yield the 
same hydroxytriacetylbebeerine, C,,H,,0,N, m. p. 125—135°, which is 
amorphous, and loses two acetyl groups on treatment with potassium 
hydroxide in alcohol. T. A. H. 


Zygadenine, the Crystalline Alkaloid of Zygadenus inter- 
medius. FreEperick W. Heyt, F. E. Hepner, and Sytvester K. Loy 
(J. Amer. Chem. Soc., 1913, 35, 258—262)—It has been shown 
already (A., 1911, ii, 325) that the leaves of Zygadenus intermedius 
yield 0°3—0'4% of a mixture of alkaloids. Further work on this 
subject has resulted in the isolation of a pure alkaloid, zygadenine, 
©,,H,,0,,N, m. p. 200—201°, [a], — 482°, which crystallises from 
benzene in clusters of lustrous needles, and from alcohol in ortho- 
rhombic prisms containing 2Et-OH; the aurichloride forms long, 
dense prisms. The alkaloid gives a yellowish-orange coloration with 
concentrated sulphuric acid, changing to a brilliant cherry-red. Its 
physiological action resembles that of veratrine. E. G. 


Electrochemical Reductions. III. Reduction of Nitroso- 
amines. Hirmar Jouannes Backer (Rec. trav. chim., 1913, 32, 
39—47. Compare A., 1912, i, 339, 730).—Nitrosopiperidine suspended 
in sulphuric acid (10%) was electrolysed at a cathode of tinned copper 
when an 81% yield of the corresponding hydrazine (estimated by 
oxidation to the tetrazone) was obtained (compare Knorr, A., 1884, 
467 ; Abrens, A., 1897, i, 369). Ata platinum electrode, the hydrogen 
was incompletely utilised, and the yield of hydrazine sank to 
32%. An excess of hydrogen was found to be practically without 
effect on the hydrazine. 

Diaminopiperazine was obtained in 55% yield by the action of zinc 
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dust and acetic acid on dinitrosopiperazine (compare Schmidt and 
Wichmann, A., 1892, 210). Electrolytic reduction at a tinned copper 
cathode of a suspension of the latter in a mixture of acetic and 
sulphuric acids gave a 38% yield of diaminopiperazine, which, however, 
increased to 72% when the mixtureof acids was replaced by an aqueous 
solution of sodium sulphate to which a few drops of sulphuric acid had 
been added. An attempt to convert dinitrosopiperazine into 
dinitropiperazine by the action of nitric acid was unsuccessful. 

Phenylmethylhydrazine (compare Fischer, A., 1878, 312; 1887, 
138) was formed by electrolytic reduction of phenylmethylnitroso- 
amine suspended in dilute acetic acid at a tinned copper cathode. The 
yield was 79% of the theoretical. 

a-Nitroso-a-methylearbamide, NH,*CO-NMe:NO, was readily re- 
duced in sulphuric acid suspension at a tin cathode with the formation 
of methylsemicarbazide (compare Briining, A., 1890, 23; Young and 
Oates, T., 1901, 79, 662), which was identified by conversion into 
benzylidenemethylsemicarbazone, white needles, m. p. 163°. Young 
and Oates (loc. cit.) give 159—160° as m. p. of this substance, whilst 
Michaelis and Hadanck (A., 1908, i, 1020) found 162°. H, W. 


Indole. Rupotr WelsscerBer (Ber., 1913, 46, 651—659).—The 
. difficulty experienced in preparing derivatives of indole is chiefly due 
to the lability of the imino-hydrogen atom. If this atom is replaced 
by a group which can be subsequently removed, it is found possible to 
obtain halogen derivatives by direct substitution and to disrupt 
the indole ring so that anthranilic acid results. 

[With Arno K.iEmm.|—Halogens react violently with indole, and 
only by working in very dilute solutions could Pauly and Gundermann 
obtain iodoindole (A., 1909, i, 71). When 1-benzoylindole (A., 1911, 
i, 155), however, is treated in the cold with bromine in carbon 
disulphide, bromo-1-benzoylindole, C,,H,,ONBr, is obtained in thick 
plates, m. p. 97—-98°, which may be hydrolysed by dilute ammonia or, 
more conveniently, by means of sodium ethoxide in alcoholic solution, 
when water precipitates bromoindole, C,H,NBr, in silvery leaflets 
which have a strong fecal odour and undergo vigorous decomposition 
at 67°. The compound is not very stable, but the bromine atom resists 
the action of alkalis. 

1-Benzoylindole also combines with chlorine, and the chloro-1-benzoyl- 
indole, colourless prisms, m.p. 97—99°, may be hydrolysed to the 
chloroindole which Mazzara and Borgo obtained by the action of 
sulphuryl chloride on indole (A., 1906, i, 304). Since the benzoyl 
derivatives may be oxidised to benzoylanthranilic acid, the halogen is 
present in the pyrrole ring, and, from their similarity to Pauly’s 3-iodo- 
indole, the constitution of which was satisfactorily determined, the 
conclusion is drawn that the bromo- and chloro-derivatives are also 
substituted in position 3, although all three compounds give 2-oxindole 
when treated with dilute acids. 

[With O. Herz.]|—The oxidation of indole itself results in the 
formation of amorphous masses, but the benzoyl compound is readily 
converted by permanganate in acetone solution into benzoylanthranilic 
acid, and this, by hydrolysis, into anthranilic acid itself. 


i, 388 ABSTRACTS OF CHEMICAL PAPERS. 


[With F. Krarr.]—The conversion of an indole derivative into 
indigotin has been accomplished by passing ozone through a strongly 
alkaline solution of 3-indolecarboxylic acid (A., 1911, i, 155). The 
reaction commences quickly, but the yield is only about 38%, anthranilic 
acid being isolated from the by-products. Other oxidising agents do 
not yield indigotin, neither does 2-indolecarboxylic acid give rise to 
that dye. J.C. W. 


Preparation of Substituted Indoles by the Catalytic De- 
composition of Hydrazones. ALEXANDER E. Arsuzov and 
V. M. Ticnvinsxi (J. Russ. Phys. Chem. Soc., 1913, 45, 7T0—74).— 
When heated with cuprous chloride or bromide, or platinous or zinc 
chloride, hydrazones of aldehydes and ketones undergo catalytic 
decompositions in directions depending on their structures and on the 
magnitudes of the radicles present. In the cases already investigated, 
the principal products are substituted indole derivatives. 

Methyl-ethyl-ketone-phenylhydrazone (50 grams), when heated at 
180—230° in presence of cuprous chloride (0:1 gram), yields 
2 :3-dimethylindole, the yield being about 60%. 

Similarly, propaldehydephenylhydrazone gives skatole in 73—74% 
yield, whilst propaldehydetolylhydrazone gives 3 :5-dimethylindole, 
C,,H,,N, which crystallises in feathery masses of colourless, silky - 
needles, m. p. 74—74°5°. T. H. P. 


5-, 6-, and 8-Iodoquinolines and Their Derivatives. Jonann 
Howitz, Hepwic Fraenket, and Exvse Scuroeper (Annalen, 1913, 
396, 53—75).—8-Aminoquinoline is obtained by the reduction of 
8-nitroquinoline best by iron and acetic acid, When tin or stannous 
chloride and hydrochloric acid are used, the resulting 8-aminoquinoline 
is contaminated with 5-chloro-8-aminoquinoline. 8-/odoguinoline, 
C,NH,I, m. p. 36°, colourless needles, prepared from diazotised 
8-aminoquinoline in the usual manner, forms a platinichloride, 

20,NH,1,H,PtCl,,2H,0, 
m. p. 251°, orange needles, and methiodide, m. p. 200°, yellow needles, 
By oxidation with alkaline potassium ferricyanide, the latter yields 


8-iodo-1-methyl-2-quinolone, C,H Phos 6 m. p. 168%. 


—CH’ 

The 8-iodoquinoline, m. p. 136°, described by Claus and Grau in 
1893, is 5-chloro-8-iodoquinoline, produced from the impure 8-amino- 
quinoline mentioned above. 

8-Iodoquinoline is readily nitrated by concentrated sulphuric acid 
and nitric acid (D 1:5) in the cold, yielding 8-iodo-5-nitroquinoline, 
m. p. 192°, pale yellow needles. 8-Jodo-5-aminoquinoline, 

O,NH,I-NH,,H,0, 
m. p. 148° (anhydrous, 155°), brown prisms (benzo yl derivative, 
C,,H,,ON,1,H,0, 
m. p. 218°, leaflets), yields 5: 8-di-iodoquinoline, m. p. 162°, and 
5-chloro-8-iodoquinoline, m. p. 138°, by the usual methods. 

_ By the Sandmeyer process, 5-aminoquinoline yields 5-chloroquinoline, 

m. p. 44—45° (Claus and Junghanns give 31°), the nitration of which 
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produces 5-chloro-8-nitroquinoline, m. p. .136° (184°, Claus and 
Junghanns). 5-Chloro-8-aminoquinoline, m. p. 75° (69°, Claus and 
Junghanns), forms an acetyl derivative, m. p. 140°, and is converted 
into 5-chloro-8-iodoquinoline by the usual method. 

8-Iodoquinoline is readily attacked by 40% fuming sulphuric acid 
in the cold, yielding 8-iodoguino’ine-5-sulphonic acid, C,NH,I°-SO,H, 
silver-grey leaflets, of which the sodium and barium salts are described. 
The silver salt, C,NH,I°SO,Ag,3H,O, when dehydrated, reacts with 
methyl iodide at 120—130° to form chiefly the betaine, m. p. 292° 
(decomp.), of 8-iodo-1-methylquinoline-5-sulphonic acid, and with ethyl 
iodide at 130—140° to form ethyl 8-iodoquinoline-5-sulphonate, 

C,NH,I°SO, Et, 

m. p. 156°, colourless leaflets, and the betaine, m. p. about 340° 
(decomp.), of 8-iodo-1-ethylquinoline-5-sulphonic acid. Sodium 8-iodo- 
quinoline-5-sulphonate and phosphorus pentachloride at 125—130° 
yield 8-todoquinoline-5-sulphonyl chloride, m. p. 116°, yellow needles 
or prisms, from an ethereal solution of which and dry ammonia the 
sulphonamide, C,NH,I°SO,-NH,, m. p. 212°, is obtained, The 
position of the sulpho-group in 8-iodoquinoline-5-sulphonic acid is 
proved by nitration, whereby the sulpho- is replaced by the nitro-group, 
and 8-iodo-5-nitroquinoline, m. p. 192°, is obtained. 

5-Iodoquinoline methiodide is oxidised to 5-iodo-1-methyl-2-quinolone, 
m. p. 172°, yellow leaflets, by alkaline potassium ferricyanide. 5-Zodo 
8-nitroquinoline, m. p. 160°, yellow needles, obtained by the nitration 
of 5-iodoquinoline on the water-bath, yields by reduction 5-iodo-8- 
aminoquinoline, m. p. 122°, brown needles (benzoyl derivative, m. p. 
161°), from which 5 :8-di-iodoquinoline, m. p. 161°, and 8-chloro-5- 
todoquinoline, m. p. 118°, are prepared by the usual methods; the 
formation of the di-iodo-compound determines the orientation of the 
nitro-group in nitrated 5-iodoquinoline. 

The following derivatives of 6-iodoquinoline have been prepared : 
6-Iodo-1-methyl-2-quinolone, C,,H,ONI, m. p. 129°, yellow needles or 
leaflets ; 6-iodo-5-aminoquinoline, m. p. 176° (acetyl derivative, 

C,,H,ON,I,H,0, 
m. p. 197°); 5:6-di-todoguinoline, m. p. 125°, and 5-chloro-6-iodo- 
quinoline, m. p. 141°. C. 8. 


2-op-Dinitrophenylisoquinolinium Chloride and its Products 
of Transformation. ‘IHEopor ZinckE and G, WEISSPFENNING 
(Annalen, 1913, 396, 103—131).—The authors’ experiments have 
not realised their expectations that the action of arylamines or of 
cyanogen bromide on 2-op-dinitrophenylisoquinolinium chloride would 
yield the glutacondialdehyde derivative, CHO-C,H,-CH,*CHO, or 
colour bases, NAr:CH-O,H,-CH:CH:NHAr, analogous to those ob- 
tained in the pyridine series (A., 1904, i, 448, 921; 1905, i, 467, 923 ; 
1907, i, 625). 
2-op-Dinitrophenylisoquinolinium chloride, 
C,H, (NO,)-NOISO Gol 
6 a( 2/2 <cH:CH ’ 
decomp. 130°, stout, rhombic crystals, is obtained by keeping an 
ethereal solution of isoquinoline and 1-chloro-2:4-dinitrobenzene for 
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several weeks or months at the ordinary temperature. It forms a 
platinichloride, m. p. 222°, and periodide, C,,H,,O,N,I,, dark brown 
needles, and is readily hydrolysed by hot aqueous sodium nitrite, 
yielding isoquinoline, hydrogen chloride, and 2:4-dinitrophenol (in 
the form of the dinitrophenylisoquinolinium and ‘soquinoline salts ; 
the latter has m. p. 127°). Hydrogen sulphide decomposes the 
chloride, 2 : 4-dinitrophenyl mercaptan being produced in the aqueous 
solution and 2: 4-dinitropheny! sulphide in alcoholic solution. 
Dinitrophenylisoquinolinium chloride is converted by aqueous 
ammonia or sodium carbonate or by an aqueous solution of methyl- 
amine or aniline, less satisfactorily by aqueous sodium hydroxide, into 
the y-base, C,H,(NO,). od Dy , orange-red needles, m. p. 
141—142°, darkening at about 90°, which is reconverted into dinitro- 
phenylisoquinolinium “ by dilute hydrochloric acid, and yields 


ethers, C,H,(NO,).° es H(OR)*CoH, 


—— dH ‘| by warming with alcohols; 


the methyl ether, m. p. 149°, dark red crystals, ethyl ether, m. p. 135°, 
pale red prisms, and isobutyl ether, m. p. 122°, orange-red crystals, 
have been prepared. These ethers, which are also produced directly 
from dinitrophenylisoquinolinium chloride and ammonia dissolved in 
the alcoho], are converted one into another by warming with the 
necessary alcohol. 

By heating with water at 90—95° for some hours, or with acetone 


at 100°, or with boiling acetic anhydride, the freshly precipitated 
y-base is converted into an isomeride, m. p. 151°, dark red crystals 
with a violet shimmer. The isomeride is only slowly attacked by 
warm dilute hydrochloric acid, does not form ethers by boiling with 
alcohols, and is slowly converted into dinitrophenylisoquinolinium 
chloride by hot concentrated hydrochloric acid. It does not react 
with phenylhydrazine, and is, therefore, not the aldehydo-base, 
CHO-C,H,°CH:CH-NH-C,H,(NO,),; probably it has the constitu- 


tion NHR-CH:CH-0,H, 0H(0H)-0-0H<S*, rh [where R is 
6 


C,H,(NO,),], and is formed by the union of eg y-base and the 
aldehydo-base. 

When boiled in alcoholic solution with aniline or p-toluidine, 
dinitrophenylisoquinolinium chloride or, better, the y-base or the violet 
isomeride is decomposed into 2: 4-dinitroaniline and the 2-arylisoquinolin- 
ium chloride. 2-Phenylisoguinolinium chloride, C,,H,,NCI,2H,O, long 
needles, forms a platinichloride, m. p. 228—229°, orange needles, and 
mercurichloride, m. p. 183—184°; the dichromate, decomp. about 195°, 
and picrate, m. p. 136—137°, yellow needles, are described. 2-p-7'olyliso- 
quinolinium chloride, C,,H,,NCI,2H,O, colourless needles, forms a 
platinichloride, m. p. 216—217°, orange-yellow needles. 

Dinitrophenylisoquinolinium chloride is converted into the y-base by 
hydrazine hydrate, but reacts with phenylhydrazine in boiling alcohol 
just as does dinitrophenylpyridinium chloride (A., 1904, i, 448), 
yielding the dinttroanilinophenylhydrazone, 

C,H,(NO,)."NH-CH:CH’C,H,-CH:N-NHPh, 
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m. p. 183—184°, black needles. In a similar manner the dinitro- 
anilino-p-tolylhydrazone, C..H,,0,N;, m. p. 185—186°, black leaflets 
with a red shimmer, and the dinitroanilino-phenylmethylhydrazone, 
C,.H,,0,N;, m. p. 181—182°, reddish-brown leaflets, have been obtained. 
These three substances are decomposed by boiling alcohol and 
hydrechloric acid, D 1:19, into 2:4-dinitroaniline and 2-anilinoiso- 
quinolinium chloride, C,H,N(NHPh)CI, m. p. 198—200°, faintly 
yellow, monoclinic prisms (platinichloride, m. p. 190° [decomp.}), 
2-p-toluidinoisoguinolinium chloride, rhombic plates, and 2-methylanilino- 
isoguinolinium chloride, faintly yellow needles (picrate, m. p. 170°; 
platinichloride, m. p. 185°; mercurichloride, m. p. 174°), respectively. 
2-Anilinotsoquinolinium chloride yields isoquinoline (aniline could not 
be detected) by reduction with zinc dust and dilute hydrochloric acid, 
and by treatment with aqueous sodium hydroxide, sodium carbonate, or 
ammonia yields a red precipitate which is apparently a mixture of the 
CH(OH)-N *NHPhb 
CH=—-CH 


y-base, C,H ,< 


, and the azo-compound, 


; CH:N:NPh 
CH<on:dn | 0.8. 

Bromination of 6-Methylquinoline and 6-Quinolinealdehyde. 
Jouann Howirz and J. Puiuipr (Annalen, 1913, 396, 23—37).—The 
dibromide of 6-methylquinoline hydrobromide is obtained as a brick- 
red, crystalline powder by saturating a cold chloroform solution of 
6-methylquinoline with hydrogen bromide and subsequently adding 
bromine (1 mol.). By carefully heating it at 170—180° for two hours, 
cooling to 140°, and adding more bromine (1 mol.), and heating again 
at 170—180° for two hours, the substance is converted into 6-dibromo- 
methylquinoline, C,NH,-CHBr,, m. p. 159—160°, white needles 
(platinichloride, 2C,,H,N Br,,H,PtCl,, m. p. 235°, orange crystals), and 
3-bromo-6-dibromomethylquinoline, C,,H,NBr,, m. p. 141°, yellowish- 
white needles, each of which loses two atoms of bromine by hydrolysis 
with alcoholic potassium hydroxide. 

By boiling with water for;ten to fifteen minutes and basifying, 6-dibromo- 
methylquinoline is converted into 6-quinolinealdehyde, C,,H,ON, 
glistening needles containing H,O, m. p. 55° (anhydrous, 75—76°), 
which exhibits the usual reducing and additive properties of an 
aldehyde. It yields quinoline-6-carboxylic acid by oxidation, forms a 
platinichloride, 2C,,H,ON,H,PtCl,, m. p. 244°, reddish-yellow needles, 
aldazine, N.(:;CH*C,NH,),, m. p. 261°, yellow needles, semicarbazone, 
m. p. 239°, oxime, m. p. 191°, phenylhydrazone, m. p. 185°, yellow 
crystals containing H,O, anil, NPh:CH-C,NH,, m. p. 99°, and o-tolil, 
m. p. 97°, and condenses with dimethylaniline in the presence of zine 
chloride to form tetramethyldiaminodiphenyl-6-quinolylmethane, 

C,NH,°CH(C,H,°N Me,)., 
m. p. 160°, almost colourless needles, which yields a green dye by 
oxidation with lead peroxide. When heated with methyl iodide at 
100°, 8-quinolinealdehyde yields a methiodide, CHO-C,H,NMel, m. p. 
218°; the latter is oxidised by cold alkaline potassium ferricyanide to 


\f “OC 
1-methyl-2-quinolone-6-aldehyde, OHO-CHy< oy dary m. p. 164°, 
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colourless needles, or the corresponding acid, C,,H,O,N, m. p. 
above 300°, according to the duration of the reaction. 
3-Bromo-6-dibromomethylquinoline is hydrolysed by an excess of 
potassium carbonate and a little water at 115—120°, yielding 3-bromo- 
quinoline-6-aldehyde, m. p. 139°, white needles (aldazine, m. p. 194°, 
pale yellow needles ; owime, m. p. 217°; phenylhydrazone, m. p. 195°; 
anil, m, p. 124°), in which the position of the halogen is determined by 
its oxidation to 3-bromopyridine-5 : 6-dicarboxylic acid by hot alkaline 
potassium permanganate. By oxidation with chromic and sulphuric 
acids, the aldehyde yields 3-bromoquinoline-6-carboxylic acid, m. p. 245°, 
long white needles. C. S. 


8-Quinolyl Ketones and their Derivatives. JoHann Howitz 
and O. Korg (Annalen, 1913, 396, 38—52).—Hitherto, only quinolyl 
ketones have been known containing the carbonyl group attached to 
the pyridine nucleus. Bromoquinolines and 8-bromomethylquinoline 
do not react with magnesium in ether. The interaction of 8-quinol- 
inealdehyde (Howitz and Schwenk, A., 1905, i, 471) and magnesium 
phenyl bromide in ether at 0°, leads to the formation of pheny/l-8- 
quinolylcarbinol, OH-CHPh*C,NH,, m. p. 104°, large colourless plates, 
in about 60% yield. The carbinol forms a platinichloride, m. p. 198° 
(decomp.), and a benzoate, m. p. 146°, and is oxidised by chromic and 
acetic acids on the water-bath to phenyl 8-quinolyl ketone, 

COPh:C,NH,, 

m. p. 94°, colourless plates (platinichloride, m. p. 213° [decomp.]). By 
treatment with hydroxylamine hydrochloride and potassium hydroxide 
in boiling alcohol, the ketone yields an oxime, C,,H,,ON,,H,O, m. p. 
121°, which is converted into an isomeride, C,,H,,ON,,H,O, m. p. 165°, 
by heating at 120°, and then crystallising from alcohol. By treating 
a cold ethereal solution of the oxime, m. p. 121°, with phosphorus 
pentachloride, and decomposing the precipitated imino-chloride with 
water at 0°, 8-benzoylaminoquinoline, C,NH,;-NHBz, m. p. 93°, 
is obtained, the identity of which is established by its formation 
by the benzoylation of 8-aminoquinoline and by its decomposition 
into 8-aminoquinoline and benzoic acid by concentrated hydrochloric 
acid at 160° The oxime, m. p. 121°, is therefore anti-phenyl 
aia Bale Ina similar manner, the oxime, m. p 

HO-N ° eal 
165°, is proved to be syn-phenyl 8-quinolyl ketoxime, CNH, aa by 


8-quinolyl ketoxime, 


its conversion by the Beckmann transformation into the anilide of 
quinoline-8-carboxylic acid; unfortunately, neither the anilide nor the 
quinolinecarboxylic acid produced by its hydrolysis has been isolated, 
but only the aniline resulting in the latter operation. 

Phenyl 8-quinolyl ketone forms a phenylhydrazone, m. p. 190°, 
semrcarbazone, m. p. 188°, and azine, C,.H,.N,, m. p. 287°. 

8-Quinolylmethylearbinol, OH-CHMe:O,NH,, m. p. 65° (platini- 
chloride, m. p. 197° [decomp.], orange-yellow crystals ; benzoate, m. p. 
100°), obtained ultimately from magnesium methyl iodide and 
8-quinolinealdehyde in ether, is oxidised to 8-quinolyl methyl ketone, 
C,NH,"COMe, m, p. 45°, b. p. about 295°, by potassium dichromate 
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and very dilute sulphuric acid on the water-bath. The ketone forms 
a semicarbazone, m. p. 223°, and an owime, m. p. 137°; the latter has 
only been obtained in one modification, which is syn-8-quinolyl methyl 
. ketoxime, since it yields 8-acetylaminoquinoline by the Beckmann 
transformation. . 
8-Quinolylethylcarbinol (platinichloride, m. p. 210°{decomp. | ; benzoate, 
m. p. 82°) and 8-quinolyl ethyl ketone, b. p. about 290° (semicarbazone, 
m. p. 203°), have been prepared by methods similar to the preceding. 
0. 8. 


Preparation of 9-Methylcarbazole. Farswerke vorm. Merster, 
Lucrus & Brinina (D.R.-P. 255304).—The technically valuable 
9-methylearbazole can be prepared in about 70% yield by the follow- 
ing method. 

Dry potassium carbazole is heated with freshly distilled ethyl 
chloroacetate during about three hours, yielding ethyl carbazole-9-acetate, 
m. p. 97°; this when hydrolysed with an alkaline hydroxide gives rise 
to carbazole-9-acetic acid, glistening, colourless leaflets, m. p. 215°, 
which, when carefully heated at 250—270°, evolves carbon dioxide and 
furnishes pure 9-methylcarbazole, m. p. 87°. F, M. G. M. 


Kehrmann’s Interpretation of Chromo-Isomeric Acridonium 
Salts as “Quinhydrone Salts ” which Contain Hydroacridine. 
ArtHur Hanrzscu (Ber., 1913, 46, 682—684. Compare this vol., i, 
298).—Kehrmann’s view that the dark green iodide obtained from 
methylphenazonium salts is a quinhydrone salt composed of one 
molecule of azonium tri-iodide and two molecules of methyldihydro- 
phenazine, is combated. 

According to Kehrmann, the salt should be decomposed by water 
into phenylmethylacridonium iodide, phenylmethylhydroacridine, and 
hydrogen iodide, but in reality it gives a clear, neutral solution, and 
behaves as a normal binary electrolyte. J.C. W. 


“ Halochromism” of the Derivatives of Phenylisooxazolone 
and of the Indogenides. AnprE Meyer (Compt. rend., 1913, 
156, 714—717. Compare Baeyer and Villiger, A., 1901, i, 658; 
1902, i, 380, 769; Meyer, A., 1912, i, 1019).—The indogenides 
and in particular the tsooxazole-indogenides give coloured compounds 
with acids and metallic salts, comparable to the oxonium salts, and the 
author has prepared a number of such compounds. 

On passing dry hydrogen chloride into a suspension of piperony]l- 
idene-isooxazolone in benzene at — 10°, a deep red additive compound is 
formed and crystallises out. 

Condensation products are also formed from the isooxazolones and 
stannic chloride, ferric chloride, or aluminium chloride, and a number 
of such stannichlorides, prepared by the addition of anhydrous stannic 
chloride to benzene solutions of the isooxazolones, are described. 

Phenylbenzylideneisooxazolone stannichloride, C,,H,,0O,N,SnCl,, a 
yellow, microcrystalline powder, decomposes at 200°. 

Phenylpiperonylideneisooxazolone stannichloride, C,,H,,0,N,SnCl,, 
deep red leaflets, decomposes at 160°. 


vol CIV. i. ee 
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Phenylanisylidencisooxazolone stannichloride, C,,H,,0,N,SnCl,, a deep 
yellow powder, decomposes at 155°. 

Phenyl-o-methoxybenzylideneisooxazolone stannichloride, 

2C,,H,,0,N,SnCl,, 
an orange powder, decomposes at 130°. 

Phenylvanillylideneisooxazolone stannichloride, C,,H,,0,N,SnCl,, a 
brownish-red, microcrystalline powder, decomposes at 150°. 

Phenyldimethylaminobenzylideneisooxazolone stannichloride, 

C,,H,,0.N,,2SnCl,, 
a bright red powder, decomposes above 250°. 

The indogenides furnish similar compounds, such as piperonylidene- 
hydroxythionaphthen stannichloride, C,,H,,0,8,SnCl,, a violet-black, 
microcrystalline powder, decomposing at 230°. 

All these substances are hydrolysed by water and are practically 
insoluble in organic solvents, their colours being deeper than those of 
the parent substances. 

The mixed azo-derivatives of phenylisooxazolone are also “ halo- 
chromes” and give coloured stannichlorides, the one described being 
Senzeneazophenylisooxazolone stannichloride, C©,,H,,O.N,SnCl,, an 
orange-yellow powder, decomposing at 130°. W. G. 


Some Derivatives of the Methoxyphenylisooxazolones, 
AnpreE Want and C. Sivgerzweic (Bull. Soc. chim., 1913, [iv], 13, 
236—240. Compare Wahl and Meyer, A., 1908, i, 368; Wahl, <d:d., 
1909, i, 260).—The authors have condensed o0-, m-, and p-methoxyphenyl- 


tsooxazolone with a number of aldehydes, and have thus prepared 
the following substances : 3-0-methoxyphenyl-4-benzylideneisooxazolone, 
yellow leaflets, m. p. 150°; 3-m-methoxyphenyl-4-benzylideneisooxazolone, 
yellow needles, m. p. 110° ; 3-p-methoxyphenyl-4-benzylideneisooxazolone, 
yellow leaflets, m. p. 170°; 3-o-methoxyphenyl-4-anisylideneisooxazolone, 
pale yellow, m. p. 154°; 3-m-methoxyphenyl-4-anisylideneisooxazolone, 
yellow crystals, m. p. 164°; 3-p-methoxyphenyl-4-anisylideneisooxazolone, 
pale yellow leaflets, m. p. 165°; 3-0-methoxyphenyl-4-cinnamylideneiso- 
oxazolone, orange-yellow, m. p. 163°; 3-m-methoxyphenyl-4-cinnamyli- 
deneisooxazolone, orange-yellow, m. p. 146—147°; 3-p-methoayphenyl- 
4-cinnamylideneisooxazolone, orange needles, m. p. 163° ; 3-0-methozy- 
phenyl-4-furfurylideneisooxazolone, yellow crystals, m. p. 171—172°; 
3-p-methoxyphenyl-4-furfurylideneisooxazolone, yellow needles, m. p. 
141—142° ; 3-0-methoxyphenyl-4-p-dimethylaminobenzylideneisooxazolone, 
red needles, m. p. 190°; 3-m-methoxyphenyl-4-p-dimethylaminobenzyli- 
deneisoowazolene, red needles, m. p. 140°; 3-p-methoxyphenyl-4-p-di- 
methylaminobenzylideneisooxazolone, red leaflets, m. p. 192°; 3-p-methoxy- 
phenyl-4-0-hydroxybenzylideneisoowazolone, yellow leaflets, m. p. 195° ; 3-0- 
methoxyphenyl-4-p-hydroxybenzylideneisooxazolone, orange-yellow, m. p. 
218°; 3-m-methoryphenyl-4-p-hydroxybenzylideneisooxazolone, yellow 
leaflets, m. p. 215° ; 3-p-methoxyphenyl-4-p-hydrox ybenzylideneisooxazolone, 
golden-yellow needles, m. p. 204—205°; 3-0-methoxyphenyl-4-p-hydroxy- 
m-methoxybenzylideneisoowazolone, yellow crystals, m. p. 168°; 3-m- 
methoxyphenyl-4-p-hydroxy-m-methoxybenzylideneisooxazolone, orange- 
yellow crystals, m. p. 203°; 3-p-methoxyphenyl-4-p-hydroxy-m-methoxy- 
benzylideneisooxazolone, yellow crystals, m. p. 199°; 3-0-methoxypheny/- 
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4-mp-dihydroxybenzylideneisooxazolone, orange crystals, m. p. 209°; 
3-m-methoxyphenyl-4-mp-dihydroxybenzylideneisooxazolone, orange-red 
needles, m. p. 184°; 3-p-methoxyphenyl-4-mp-dihydroxybenzylideneiso- 
oxazolone, orange crystals, m. p. 193°; with o-vanillin, the 3-0- and 
p-methoxyphenylisooxazolones form yellow Jeaflets, m. p. 195°, and 
orange-yellow leaflets, m. p. 208°, respectively, whilst with resorcyl- 
aldehyde, 3-0-, m- and p-methoxyphenylisooxazolones yield orange- 
yellow crystals, m. p. 235°, orange-yellow crystals, m. p. 240°, and 
yellow crystals, m. p. 209°, respectively. The phenolic derivatives 
dissolve in alkali, forming solutions in which the colour varies from 
yellow to reddish-violet. Presence of excess of alkali rapidly discharges 
these colorations, yielding colourless solutions from which acids 
re-precipitate the original substance. The action of excess of alkali 
probably causes a rupture of the lactonic grouping according to the 
CO-0-CH-R — CO,Na-C:CH-R 


scheme : O<n =C-0,H,0CH, 34 Ho: n=6: C,H,°0OCH,° 


The three methoxyphenylisooxazolones have sion ‘oullent with 
5-bromoisatin chloride, yielding the three 3-methoxyphenylisooxazolone- 
5-bromo-2-indoles, baat oH ee <i oa H,Br, the proper- 
ties of which are similar to dae’ of the previously described indigoid 
dyes derived from the three methoxyphenylisooxazolones and isatin 
chloride. If, however, sodium hyposulphite is added to their solution 
in alkali, the yellow colour of the latter persists. Addition of acid 
causes the formation of a flocculent, yellow precipitate. The latter 
dissolves in alcohol, forming a red solution, the colour of which deepens 
on addition of an oxidising agent, the initial dye being ultimately 
formed. The yellow precipitate appears to be the leuco-derivative 
of the dye. It presents no marked affinity for the textile fibres. 

H. W. 


Action of Acetic Anhydride on some Benzylideneanthranilic 
Acids. II. Jonn B. Exetey anp Stites Ciinton (J. Amer. Chem. 
Soe., 1913, 35, 282—-284).—Ekeley and Dean (A., 1912, i, 211) have 
shown that a series of oxazines can be obtained by the action of acetic 
anhydride on benzylideneanthranilic acids. The reaction seems to be 
of general application, and further compounds are now described. 

Protocatechuylideneanthranilic acid, m. p. 204°, obtained by the 
condensation of protocatechualdehyde with anthranilic acid, forms 
orange-red crystals, and is converted by acetic anhydride into 4-acety/- 
3-(3' : 4’ )dihydroxyphenyldihydro-2 : 4-benzoxazine-1-one, 


Coy a c-CH-C,H,(0H),’ 
m.p. 121°. Bromosalicylideneanthranilic acid, m. p. 198°, crystallises in 
yellow needles, and furnishes 4-acetyl-3-(4' : 2'-)bromohydroxyphenyldi- 
hydro-2:4-benzoxazine-l-one, m. p. 170°. 0-Nitrobenzylideneanthranilic 
acid, m. p. 67°, forms straw-coloured needles, and yields 4-acetyl-3-o- 
nitrophenyldihydro-2:4-benzoxazine-l-one, m. p. 167°5°. o-Methoaybenzyl- 
ideneanthranilic acid, m. p. 122°, gives 4-acetyl-3-0-methoxyphenyldihydro- 
2:4-benzoxazine-l-one, m. p. 165°. Resorcylideneanthranilic acid begins to 
' ee2 
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decompose at about 150°; 4-acetyl-3-(1 :3)-dihydroxyphenyldihydro- 
2: 4-benzowazine-l-one has m. p. 192°. p-Dimethylaminobenzylidene- 
anthranilie acid, m. p. 176°, yields 4-acetyl-3-p-dimeth mn * yl- 
dihydro-2 : 4-benzowazine-l-one, m. p. 162°. 


A Gelatinous Mercury Salt of an Organic Sulphonic Acid. 
W. Donte and Bertnotp Rassow (Zettsch. Chem. Ind. Kolloide, 1913, 
12, 71—74).—By the action of fuming sulphuric acid on benzothiazole- 
methenesulphide, a monosulphonic acid of the composition : 

C,H,NS,"SO,H 

is obtained. When aqueous solutions of the potassium salt and of 
mercuric chloride are mixed together, a yellow solution is obtained, 
which, sooner or later, depending on the concentration, solidifies to a 
jelly. The jelly-forming substance is the normal mercuric salt, and its 
activity is such, that even in V/100-solution it is capable of producing 
a jelly at the ordinary temperature. The mercury salt is unstable, and 
the jellies sooner or later become cloudy in consequence of the forma- 
tion of the basic salt, Hg(C,H,NS,°SO,),,HgO, which separates out in 
the form of very small crystals. ‘he stability of the jellies increases 
with the concentration of the mercury salt and those prepared from 
V/5-solutions of the potassium salt and mercuric chloride can be kept 
for some time before they begin to exhibit opalescence as a result of 
the initial precipitation of the basic salt. 

The colloidal mercury salt is coagulated by electrolytes and alcohol, 
the coagulum being converted into the crystalline basic salt on 
contact with water. 

From the examination of freshly prepared solutions of the mercury 
salt, it has been found that the viscosity increases with time, the rate 
of increase varying very considerably from one solution to another 
even when the conditions under which the solutions were prepared, were 
exactly the same. Most electrolytes increase the viscosity, but 
potassium iodide increases it to a remarkable extent. H. M. D. 


Aromatic y-Thiocarbamides and Orthothiocarbonic Esters. 
Fritz Arnpt (Annalen, 1913, 396, 1—22. Compare A., 1911, 
i, 918).—Phenyl--thiocarbamide, NH:C(NH,)*SPh, m. p. 96—97° 
(decomp.), glistening needles, prepared from phenyl mercaptan and 
cyanamide, forms a sparingly soluble nitrate-sulphate, 

3C0,H,N,S,H,SO,,HNO,, 
m. p. 206° (decomp.), which, however, is distinctly more soluble than 
the nitrate-sulphate of p-tolyl-y-thiocarbamide (Joc. cit.) ; in fact, the 
salts of phenyl-y-thiocarbamide are much more soluble than those of 
the p-tolyl homologue. p-Chlorophenyl-y)-thiocarbamide, 
NH:C(NH,)-S°C,H,Cl, 
forms a nitrate-sulphate, 3C,H,N,SCI,H,SO,,HNO,, m. p. 222° 
(decomp. ). 

The substance previously described as _nitroso-p-tolyl-y-thio- 
carbamide (loc. cit.) is now shown to be the p-tolyl- “y -carbamide salt of 
dinitroso-p-tolyl-p-thiocarbamide, OH:N:N- C(SC,H,): N-NO. The salt 
is decomposed by cold glacial acetic acid into nitrogen and p-tolyl 
thiocyanate, and by cold concentrated hydrochloric acid into nitrous 
acid and p-tolyl-y-thiocarbamide. The yellow substance obtained by 
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its decomposition by boiling methyl alcohol receives the constitution 
C,H,S:CO-N:NOH, since it yields p-tolylthiocyanate and mercaptan 
by treatment with concentrated hydrochloric acid. By gradually 
adding the p-tolyl-y-thiocarbamide salt of dinitroso-p-tolyl-y-thio- 
carbamide to a _ gently boiling methyl-alcoholic solution of 
potassium acetate (saturated in the cold), the potassium salt, 
C,H,0,N,SK,H,0, 
of the dinitroso-derivative is obtained. It crystallises in glistening 
needles, yields the calciwm, barium, and ferric salts by double decom- 
position, and the benzamidine salt, white leaflets, by treatment with 
aqueous benzamidine hydrochloride, and by the action of dilute acetic 
acid yields the free dinitroso-compound, which, however, instantly decom- | 
poses into nitrous acid and nitroso-p-tolyl--thiocarbamide, 
C,H,S:C(:NH):N:N-OH, 
decomp. 115—120°, golden-yellow leaflets. The latter yields nitrous 
acid and p-tolyl-y-thiocarbamide by treatment with concentrated 
hydrochloric acid, and nitrogen and p-tolyl thiocyanate with warm 
glacial acetic acid. By treatment with sodium nitrite and hydro- 
chloric acid, phenyl-y-thiocarbamide and -chlorophenyl-y-thiocarb- 
amide each yield y-thiocarbamide salts of the dinitroso-y-thio- 
carbamide. 

As mentioned previously (loc. cit.), p-tolyl ortho-thiocarbonate is 
obtained by treating a methyl-alcoholic solution of the p-tolyl--thio- 
carbamide salt of dinitroso-p-tolyl-y-thiocarbamide with aqueous 
ammonia. This reaction could not be explained when the p-tolyl-y- 
thiocarbamide salt was considered to be a nitroso-compound. Its 
course is now clear. The ammonia liberates p-tolyl-y-thiocarbamide 
and converts it into p-tolyl mercaptan, which then reacts with the 
dinitroso-compound (or its ammonium salt) in accordance with the 
equation: C,H,S-C(°-N-NO)-N:N-OH + 30,H,-SH = C(SC,H,), + 2N,+ 
2H,O. The orthothiocarbonate is also obtained by treating a methyl- 
alcoholic solution of the p-tolyl-p-thiocarbamide salt or the potassium 
salt of dinitroso-p-tolyl-y-thiocarbamide directly with p-tolyl mercaptan. 

Phenyl orthothiocarbonate, C(SPh),, m. p. 159°, small leaflets, and 
p-chlorophenyl orthothiocarbonate, C(S°C,H,Cl),, m. p. 212—213°, are 
prepared by methods similar to the preceding. p-Chlorophenyl ortho- 
thioformate, CH(S:C,H,Cl),, m. p. 111—112°, almost colourless leaflets, 
is obtained by boiling p-chlorophenyl mercaptan in aqueous sodium 
hydroxide with an excess of chloroform. Phenyl tri-p-chlorophenyl 
orthothiocarbonate, SPh:C(S:C,H,Cl),, small, white leaflets, m. p. about 
191°, obtained by warming potassium dinitrosopheny!-y-thiocarbamide 
and the calculated amount of p-chlorophenyl mercaptan in methyl 
alcohol, is converted by crystallisation from acetic acid into a mixture 
of the tetraphenyl and the tetra-p-chlorophenyl esters of orthothio- 
carbonic acid ; the latter has been isolated. 7'ri-p-chlorophenyl-p-tolyl 
orthothiocarbonate, m. p. about 193°, is prepared in a similar manner, 
and also tends to change to the unmixed esters. By reduction with 
boiling glacial acetic acid and zinc dust, it is converted into di-p-chloro- 
phenyl-p-tolyl orthothioformate, C,H,S°CH(S°C,H,Cl),, m. p. 96—97°, 
white leaflets, which is not changed by crystallisation from glacial 
acetic acid. Cc. 8. 
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Preparation of 6-Aminodiarylamino- and 7-Aminodiary]l- 
amino-l-naphthol-3-sulphonic Acids with their Derivatives. 
FARBENFABRIKEN VORM. FxriepR. Bayer & Co. (D.R.-P. 254510).— 
Numerous compounds obtained by the condensation of aromatic 
benzenoid amines with aminonaphthols in the presence of sodium 
hydrogen sulphite have been previously described (A., 1905, i, 
585), and the reaction has now been extended to the diphenyl 
series. 

4'- Amino - 7 - diphenylamino-1-naphthol-3-sulphonic acid (annexed 

formula) is obtained when 

OH 1 : 7-dihydroxynaphtha!ene-3- 

NH Y i ES \wa’ \“\ sulphonic acid (240 parts) is 

Pe ee) 50, H boiled during forty-eight hours 

\4\/°~* with benzidine (184 parts) 

and an aqueous solution of 

sodium hydrogen sulphite (2400 parts) ; the sodiwm salt forms grey 
leaflets. 

The following compounds are also described: 3’-sulpho-4'-amino- 
6-diphenylamino-1-naphthol-3-sulphonie acid ; 3'-sulpho-4'-amino-7 -di- 
phenylamino-|-naphthol-3-sulphonic acid, from T-amino-1l-naphthol-3- 
sulphonic acid with benzidinesulphonic acid ; 4’-amino-6-diphenyl- 
amino-1-naphthol-3-sulphonic acid, from benzidine with 1 : 7-dihydroxy- 
naphthalene-3-sulphonic acid; and the compound, from 7-amino-1- 
naphthol-3-sulphonic acid with benzidinesulphonic acid and a mixture 
of ammonium and sodium bydrogen sulphites ; the sodiwm salt forms 


glistening, grey leaflets. F, M. G. M. 


Catalytic Decomposition of Phenylhydrazine by Cuprous 
Salts. Aurxanper E. Arsuzovand V. M. Ticnvinski (J. Russ. Phys. 
Chem. Soc , 1913, 45, 69—-70).— When heated with cuprous chloride, 
bromide or iodide, phenylhydrazine undergoes catalytic decomposition 
according to the equation : 

3NHPh-NH, + CuX =3NH,Ph +N, + NH, +CuX 
(compare Struthers, P., 1905, 95). In all cases, an unstable inter- 
mediate compound is formed, that given by the iodide having the 
composition Cul,2NHPh:NH,. Cuprous chloride is the most 
<ffective and the iodide the least so. ZT. &, P. 


A Process for the Preparation of New Colouring Matters 
and its Application. Bronistaw Pawiewskxr (Bull. Soc. ind. 
Mulhouse, 1912, 82, 682—683).— When aniline in acid or alcoholic 
solution is oxidised at 50—60° with ammonium persulphate, a black 
dye is obtained, which is considered to be bisimino-p-benzoquinone, 

0:0,H,:N-N:0,H,:0. 
By changing the conditions, other brown or black anilinoquinones 
are formed. Similar colouring matters containing oxygen have been 
prepared from m-phenylenediamine, o-dianisidine, and benzylaniline. 
They are easily fixed by cotton, linen or silk, with or without the aid of 
mordants, J.C. W. 
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Preparation of 1-p-Bromo-4-iodophenyl- and of 4-Bromo- 
1-p-iodophenyl-2 :3-dimethyl-5-pyrazolone. FarBweRKE voRM. 
Meister, Lucius & Brinine (D.R.-P. 254487).—The introduction of 
bromine and iodine into the molecule of 1-phenyl-2 : 3-dimethyl-5- 
pyrazolone covfers on it a markedly increased therapeutic activity. 

1-p-Bromo-4-iodophenyl-2 : 3-dimethyl-5-pyrazolone (annexed formula), 

OMe colourless crystals, m. p. 163°, is obtained 
when a benzene solution of p-bromophenyl- 


- Men / Net 2: 3-dimethyl-5-pyrazolone (A., 1900, i, 695) 
4 P stig ——'CO is treated with finely powdered iodine and 
ne heated at 50—60° during two hours, whilst 
4-bromo-1-p-iodophenyl 2 : 3-dimethyl-5-pyrazolone, pale yellow leaflets, 
m. p. 170°, is prepared by the bromination of 1-p-iodophenyl-2: 3- 
dimethyl-5-pyrazolone (A., 1907, i, 84). F. M. G. M. 


Hydantoins. XXI. Action of Ammonium and Potassium 
Thiocyanates on a-Amino-acids. Treat B. Jonnson and Ben 
H. Nicoter (Amer. Chem. J., 1913, 49, 197—204).—In an earlier 
paper (this vol., i, 203), it has been pointed out that ammonium and 
potassium thiocyanates behave somewhat differently towards a-amino- 
acids. It has now been found that both salts combine with the acids 
to form the same thiohydantoins, but that the best yields are obtained 
by means of the ammonium salt. 

When asparagine is treated with ammonium thiocyanate, 2-thio-3- 
acetylhydantoin-4-acetamide (Johnson and Guest, A., 1912, i, 807) is 
obtained in a yield amounting to 50% of the theoretical, whilst with 
the potassium salt a yield of only 6% is obtained. 

Phenylalanine gives with ammonium thiocyanate a 94% yield of 
2-thio-3-acetyl-4-benzylhydantoin, m. p. 170° (not 257° as stated by 
Johnson and O’Brien, A., 1912, i, 806); a somewhat smaller yield is 
obtained by the use of the potassium salt. 

By the action of ammonium thiocyanate on tyrosine, a 949% yield is 
obtained of 2-thio-4-p-hydroxybenzylhydantoin, 

NH:-CO 

dg.npo cH CH, C,H, OH, 
m. p. 211°, which forms pale yellow needles ; if potassium thiocyanate 
is employed, only a very small yield is obtained. 

2-Thio-3-benzoylhydantoin (Johnson and Nicolet, A., 1912, i, 53) is 

obtained in 85—88% yield by the action of ammonium thiocyanate on 
hippuric acid, but in not more than 50% yield by the action of the 
potassium salt. 

In the case of alanine, an excellent yield of 2-thiol-3-acetyl- 
4-methylhydantoin (Johnson, A., 1912, i, 390) is obtained with 
ammonium thiocyanate, but only about 34% with the potassium salt. 

The thiohydantoin of pyrrolidonecarboxylic acid (Johnson and 
Guest, A., 1912, i, 317) is readily obtained in good yield by means of 
ammonium thiocyanate, but only in small amount by the action of the 
potassium salt. E. G, 
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The Reactivity of the 8-Unsubstituted Pyrrole Ring. III. 
Action of Cyanogen Bromide and Pyridine onIndoles. Watrer 
Kone and R. Scureckensacu (J. pr. Chem., 1913, [ii], 8'7, 241—257), 
—In view of the parallelism, previously shown to exist (A., 1911, i, 
808), in the reactivity of primary aromatic amines and phenols on the 
one hand, and of 3-unsubstituted indole derivatives on the other, the 
author has examined the behaviour of the latter compounds toward 
pyridine and cyanogen bromide, and finds that they yield dyes which 
have the general formula : 

C,H ° , nO, 
NH<“¢, {>0-CH:CH-CH:CH:CH:0<_“t 3 >NHX, 
and are, therefore, closely related to the pyridine dyes derived from 
aromatic amines. 

a-2-Methylindyl-«-2-methylindolidene-A*y-pentadiene hydrobromide, 
NH< Ces >0-CH:CH-CH:CH-CH:C<0sTs>NEBr, is obtained in 
lustrous, golden leaflets by the action of hot acetone on its additive 
compound, C,,H,,N,Br,C;H,N,HBr, with pyridine hydrobromide. The 
Jatter compound separates in green needles by the successive addition of 
pyridine and cyanogen bromide in ethereal solution to 2-methylindole, 
dissolved in methyl alcohol. The dihydrobromide, prepared by warming 
the monohydrobromide with acetone and hydrobromic acid, crystallises 
in lustrous, silky, bluish-green needles. 

On treatment with aqueous sodium hydroxide and methyl] alcohol, 
the hydrobromide yields the dye-base, C,,H,,N,. This forms bluish- 
black needles, and is converted at 220° into a yellow substance, m. p. 
265°, which probably has the same composition as the original dye-base, 
yields a phenylhydrazone (decomp. 160—170°), and when heated at 160° 
under diminished pressure decomposes, yielding 2-methylindole. The 
dye-base reacts with phenylhydrazine in alcoholic solution, yielding 
2-methylindole and the phenylhydrazone, 

NH<Cs>0-CH:CH-CH:CH-CH:N-NHPh, 
which forms an amorphous, light yellow powder (decomp. 170—180°) 
containing alcohol (1 mol.). 

On treatment with dry hydrogen chloride, the dye-base yields a 
hydrochloride, C,,H,,N,Cl; the perchlorate, C,,H,,0,N,Cl, forms small, 
compact, green crystals having a golden lustre, and crystallises with 
methyl alcohol in long, slender, bluish-green needles, 

a-Indyl-e-indolidene-A*y-pentadiene hydrobromide, C,,H,,N,Br, pre- 
pared from indole, cyanogen bromide, and pyridine in metby) alcoholic 
solution, forms a microcrystalline, dark” blue powder, containing 
pyridine (1 mol.). 

a-2 :4-Dimethylindyl-e-2 : 4-dimethylindolidene-A*y-pentadiene hydro- 
bromide, prepared from 2 : 4-dimethylindole, yields on treatment with 
aqueous sodium hydroxide and methyl alcohol the dye-base, C,,H.,N,, 
which forms microcrystalline, bluish-black needles ; a dihydrobromide 
and a perchlorate, crystallising in green leaflets of a golden lustre, 
are also described. 

The action of cyanogen bromide and pyridine on phloroglucinol and 
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resorcinol gives rise to blue pyridine dyes, which, however, are too 
unstable to be isolated. F. B. 


Preparation of 4-Chloro-5-bromoisatin.| Katie & Co. 
(D.R.-P. 254468).—4-Chloroisatin, a yellow, crystalline powder, m. p. 
254°, is prepared by:treating a cooled acetic-chromic acid solution of 
4: 4’-dichloroindigotin with concentrated nitric acid; when warmed 
with bromine (in acetic acid solution) it gives rise to 4-chloro-5-bromo- 
isatin, red needles, m. p. 255°, which on treatment with phos- 
phorus pentachloride furnishes 4-chloro-5-bromoisatin chloride, brown 


needles, m. p. 278° ; the corresponding anilide was also prepared. 
F. M. G. M. 


Preparation of 5:6:5’:6’-Tetrachloroindigotin. FArBwerke 
vorm. Meister, Lucius & Brinine (D.R.-P. 254467).—4 :5-Dichloro- 
2-nitrobenzaldehyde, yellow prisms, m. p. 73°, is prepared by the 
nitration of 4: 5-dichlorobenzaldehyde ; this when condensed with 
acetone in the presence of sodium hydrogen sulphite furnishes 
dichloronitrophenyl-lactyl ketone, m. p. 116°, which is readily converted 
by known methods into 5:6: 5’: 6’-tetrachloroindigotin, a substance 
possessing valuable tinctorial properties. F. M. G. M. 


Preparation of Dinitro-1:1’-dianthrimide. FAarBwerkKE vorm. 
Meister, Lucius & Brinine (D.R.-P. 254186).—The nitration of 
dianthrimide (which has previously been described) takes place more 
smoothly and yields a definite characteristic product when carried out 
in the presence of boric acid. 

1 :1'-Dianthrimide (100 parts) and boric acid (65 parts) are 
dissolved in 1000 parts of concentrated sulphuric acid, treated at 5—10° 
with 27% nitric acid (122 parts), and left during two to three days at 
the ordinary temperature, when about 87% of the 4 : 4’-dinitro-1 ; 1’- 
dianthrimide separates in glistening, coppery crystals. The m. p. is 
above 300°, and it is identical with the compound previously obtained 
by condensing 4-nitro-l-amino- with 4-chloro-1-amino-anthraquinone ; 
on reduction it furnishes 4 : 4’-diamino-1 : 1'-dianthrimide. 

F, M. G. M. 


Preparation of w-Methylsulphites of Substituted Amino- 
arylpyrazolones. FARBWERKE vorM. Meister, Lucius & Bruning 
(D.R.-P. 254711).—Compounds having valuable therapeutic properties 
are obtained when the substituted 4-amino-1l-phenyl-2 : 3-dimethyl-5- 
pyrazolones are heated with formaldehyde and sodium hydrogen 
sulphite ; compounds obtained in this manner from the following 
pyrazolones have now been prepared. From 4-amino-1-phenyl-2 : 3- 
dimethy]-5-pyrazolone, sintering and decomposing at 231—233°; from 
4-amino-1-p-tolyl-2 : 3-dimethyl-5-pyrazolone, sintering at 120°, decom- 
posing at 125°; from 1-p-aminophenyl-2 : 3-dimethyl-5-pyrazolone, 
isolated as its hygroscopic, crystalline sodiwm salt; from 1-p-amino- 
pheny! 2:3: 4-trimethyl-5-pyrazolone, also isolated as a crystalline 
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sodium salt; from 4-amino-1-p-ethoxypheny]-2 : 3-dimethyl-5-pyrazolone, 
m. p. 113—115°, decomp. at 133—135°. The foregoing 4-amino-p- 
ethoxyphenyl-2 : 3-dimethyl-5-pyrazolone, m. p. 132—133°, is obtained 
by the reduction of 4-nitroso-p-ethoxy-2 : 3-dimethyl-5- pyrazolone, 

F. M. G. M. 

Pyrimidines. LIX. Barbituryl- and 2-Thiobarbituryl-5- 
acetic Acids. Treat B. Jonnson and Epwarp F. Konmann (Amer, 
Chem. J., 1913, 49, 184—197).—An account is given of experiments 

undertaken with a view 
to the preparation of 
compounds containing 
condensed pyrimidine and 
pyrrole nuclei, and corre- 
sponding with the indoles 
and pyrindoles (Perkin 
and Robinson, T., 1912, 101, 1787). Compounds of this new class 
are termed 1:6: 8-, 1:5:7-, and 2:5:7-pyrimazoles (annexed formule). 

A 1:6:8-pyrimazole has already been obtained by heating ethyl 
6-chloro-2-ethylthiolpyrimidine-5-acetate with alcoholic ammonia (A., 
1911, i, 575); this compound, previously termed 2-ethylthiol-5 : 6-a- 
pyrrolidone-pyrimidine, is now designated 2-keto-7-ethylthiol-1 : 6 : 8- 
pyrimazole. 

When ethyl ethane-aa@-tricarboxylate is treated with carbamide in 
the presence of sodium ethoxide, the sodium salt of barbituryl-5-acetamide 
is obtained, which crystallises with 4H,O. Barbituryl-5-acetamide, 

NH-CO 
CON H-co> CH'CH, CO-'NH,, 
m. p. meee? (decomp.), crystallises in needles. Barbituryl-5-acetic 


acid, ote OOOH: CH,:CO,H, obtained by the action of 20% 


hydrochloric acid on the sodium salt of the amide, separates in plates, 
becomes ¢harred at 230°, and decomposes at 250°. An attempt to con- 
dense the amide to a 1:6 :8-pyrimazole by the action of phosphoryl 
chloride on its sodium salt was not successful. 
Thi ° ’ ° NH-00., - . 
iobarbituryl-5-acetamide, CS<yy7.49>CH ‘CH, CO-NH,,H,0, 
prepared by the condensation of thiocarbamide with ethyl ethane-aa{- 
tricarboxylate, crystallises in needles and decomposes at 272°; the 
sodium salt forms long, colourless prisms. Thiobarbituryl-5-acetic acid, 
as. GOD CH: CH,°CO,H,2H,0, crystallises in needles and decom- 
poses above 230°. 
Ethyl cyanosuccinate condenses with carbamide with formation of a 
pyrimidine. The reaction 
CO CH, CO CH does not take place 


NH/ \” Shales mm Nu/~ a: OH smoothly, and only small 


| | Y yields of condensation pro- 
ye Tg co! NH ucts are obtained. In 


NH ' one experiment, barbi- 
tury]-5-acetic acid was pro- 
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produced, together with 2:5 : 7-triketo-1 : 6 : 8-pyrimazole (formula 1), 
which forms a brown powder and does not melt below 320°. In another 
experiment, re -5-acetic = and 4-iminobarbituryl-5-acetic acid, 


CO<NE-OCGN CNH) CH-CH,:00,H, 


were isolated ; the latter substance is a brown powder, and does not 
melt below 338°. E. G. 


Preparation of Azimino-[Triazole|-compounds in the 
Anthraquinone Series. FarBENFABRIKEN VoRM. FriepR. Bayer & 
Co. (D.R.-P. 254745).—The azimino-compounds having the general 


formula A< NRD>N , where A is anthraquinone and R hydrogen, alkyl 


or aryl groups, and prepared by the action of nitrous acid on o-diamino- 
anthraquinones, are of technical value for the preparation of dyes. 
The preparation of the following compounds is described: 
From 1: 2-diaminoanthraquinone, needles; from 2 : 3-diaminoanthra- 
quinone, and from _ 1-p-tolylamino-2-amino-3-bromoanthraquinone, 
citron-yellow needles. The tinctorial properties of these compounds 


are enhanced by the introduction of halogens into the molecule. 
F, M. G. M. 


Polymeric Indoles. K. Ketigr (Ber., 1913, 46, 726—733).— 
The high-boiling residue obtained in the distillation of practically 
pure indole consists of a trimeride, ¢ri-indole, which after recrystalli- 
sation from benzene can be obtained in colourless crystals, m. p. 167°. 
The polymerisation can be better effected by heating indole with an 
aqueous solution of metaphosphoric acid. When distilled in a vacuum, 
tri-indole decomposes completely into indole; it gives a monoacetyl 
derivative, colourless crystals, m. p. 202°, and a monobenzoyl deriv- 
ative, colourless, crystalline powder, m. p. 207°. These acyl compounds 
are remarkably resistant to alkalis. When benzoyltri-indole is heated 
in a vacuum, indole distils away, leaving a residue of benzoyldi-indole, 
colourless needles, m. p. 198°; this resisted all attempts at acetylation 
and hydrolysis. The easiest ’ method for the preparation of benzoy]l- 
tri-indole is by boiling together a benzene solution of indole with 
anhydrous sodium carbonate and benzoyl chloride, whilst a slow current 
of hydrogen chloride is passed through the mixture ; the yield is then 
90% of the indole taken. 

The action of hydrogen chloride on a solution of indole in benzene 

yields a colourless salt of composition 
iN (C,H,N),» HCI, 
ve presumably di-indole hydrochloride, but it was not 
N; found possible to isolate the corresponding base 
in a pure state. 

From a consideration of the behaviour of the 
above tri-indole derivatives, the annexed structure 
is suggested for the base, the reactive indole 
nucleus being that on the left; this differs 
from the remaining two by being attached to 
the rest of the molecule at carbon atoms which 
are each adjacent to nitrogen atoms. D..F. T. 
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Preparation of Formaldehyde Derivatives of Xanthine 
and its Substitution Products. FARBENFABRIKEN vorM. FRIED. 
Bayer & Co. (D.R.-P. 254488).—When xanthine, its derivatives, or 
the purine bases are gently heated in aqueous or hydrochloric acid 
solution with formaldehyde (or its generators), they furnish compounds 
of marked therapeutic value. The following are described: (1) 
From 1:3-dimethylxanthine and formaldehyde in aqueous solution, 
contains 14% formaldehyde, m. p. 265° when slowly heated, but if 
suddenly subjected to a temperature of 165—170°, violent decom- 
position occurs with regeneration of 1 : 3-dimethylxanthine. 

(2) From 3 : 7-dimethylxanthine with paraformaldehyde in fuming 
hydrochloric acid solution, it forms characteristic needles, contains 14% 
formaldehyde, and does not melt below 300°. 

(3) From xanthine and formaldehyde, contains 32% formaldehyde ; 
and (4) from 3-methylxanthine contains 16% of formaldehyde. These 
compounds readily decompose in the organism with elimination of 
formaldehyde. F. M. G. M. 


The Anomalies in the Solubility of Uric Acid (Colloidal 
Uric Acid). Hetnricn ScHape and E. Bopen (Zeitsch. physiol. 
Chem., 1913, 83, 347—-380).—If uric acid is suspended in boiling 
water, and alkali is then added very slowly until the mixture is just 
alkaline to phenolphthalein, the acid appears to pass into solution. 
This solution can be made by one of the following methods to set toa 
solid gel: (a) by the addition of concentrated sodium chloride solution ; 


(6) by addition of other salt solutions, such as ammonium sulphate, 
which are ordinarily employed for the precipitation of colloids ; (c) by 
addition of alcohol, and (d) by rapid cooling. The same phenomenon 
can be produced when the acid is neutralised by ammonia, lithium, 
sodium and potassium hydroxides, by the alkaline earths, and even 
ferric hydroxide. The appearance of the gel thus produced is described 
in great detail, and also the phenomena of its gradual transformation 
into the ordinary crystalline form. The colloid appears to be a super- 
saturated uric acid solution, in which the uric acid forms an adsorption 
compound with the alkali, which causes it to retain the colloidal form, 
and this adsorption compound appears to be a preliminary stage in the 
formation of the true chemical crystalline compound. The view here 
advanced can explain certain anomalies, to which Bechhold and 


Ziegler have called attention as regards the solubility of uric acid in 
serum. S. B.S. 


Purines. VIII. 2:8-Dihydroxy-1:9-dimethylpurine and 
2-Hydroxy-6 :9-dimethylpurine. Car. O.:Jonns (J. Biol. Chem., 
1913, 14, 1—7).—2:8-Dihydroxy-1 : 9-dimethylpurine is synthesised 
as follows: the potassium salt of 5-nitro-6-methylamino-2-hydroxy- 
pyrimidine (Johns, A., 1911, i, 506) when heated with methyliodide 
gives 5-nttro-6-methylamino-2-hydroxy-3-methylpyrimidine, the con- 
stitution of which is established by heating the methylated product 
with sulphuric acid, when 5-nitro-2 : 6-dihydroxy-3-methylpyrimidine 
(Behrend and Thurm, A., 1902, i, 833) is obtained. 

On reducing the methylated product with freshly precipitated 
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ferrous hydroxide, it is converted into 5-amino-6-methylamino- 
C(NHMe)-C-NH, 
CO-NMe—CH — 
soluble and purified only with difficulty. The crude base was 
accordingly heated with carbamide and converted into 2 :8-dioxy- 
NMe-CH:C-NH 
l CO. 
CO——N: NMe” 
By heating the potassium salt of acetyl-5 : 6-diaminio-2-oxy-4- 

methylpyrimidine, 2-oxy-6 : 9-dimethylpurine, 

N:CMe—-C-NH 

| i 

bo-ne-6—n7 


2- ony -3-methylpyrimidine, NM This is very 


1 : 9-dimethylpurine, 


is obtained. 

5-Nitro-6-methylamino-2-oxy-3-methylpyrimidine forms a bulky mass 
of hair-like crystals, m. p. 203°, to a colourless oil. 

The picrate of 5-amino-6-methylamino-2-oxy-3-methylpyrimidine 
erystallises in long prisms, m. p. 200° (decomp. ). 

2:8-Dioxy-1:9-dimethylpurine crystallises in small, irregular 
plates, which do not melt or char at 320°. 

2-Oxy-6 : 8-dimethylpurine separates in small prisms with square 
ends, which slowly turn brown at 315°; they give a murexide 
reaction. E. F. A. 


Azomethines and Azo-dyes. CamiLLeG. Vernet (Arch. Set. phys. 
nat., 1913,[iv],35, 148—172).—The azomethines derived from a number 
of diamines and benzaldehyde or its derivatives are described. In 
general they are formed quantitatively, the amount isolated depending 
on the manner in which the condensation is effected and the dilution 
of the solvents employed. 

2-Mononitrobenzidine forms with benzaldehyde a yellowish-brown 
compound, m. p. 157°; with one molecule of p-nitrobenzaldehyde the 
product is red, m. p. 200—201°, with two molecules it is yellow, 
m. p. 205—206° ; with dimethyl-p-aminobenzaldehyde it is yellow with 
an ill-defined melting point ; with o-vanillin it is red, m. p. 200°- 

m-Dinitrobenzidine and o-vanillin yield a reddish-brown product. 

Benzidinesulphone combines with one molecule of benzaldehyde to a 
yellow compound, m. p. 259—260°; with p-nitrobenzaldehyde to a 
brown compound, m. p. 302—304°; with dimethy]-p-aminobenz- 
aldehyde the compound is yellow, m. p. 318°; with o-vanillin it is 
yellowish-red. 

Diaminodiphenylamine and benzaldehyde form a yellow compound, 
m. p. 184—185°; with p-nitrobenzaldehyde the compound is black 
with a metallic lustre, m. p. 219°; with dimethyl-p-aminobenzaldehyde 
it is very similar, m. p. 222°; with o-vanillin it is brick-red, m. p. 
207—208°. 

3 :3'-Diaminocarbazole and benzaldehyde yield a yellow substance, 
m. p. 186°; the product with p-nitrobenzaldehyde is red, m. p. 306—307° ; 
with dimethyl-p-aminobenzaldehyde it is yellowish-brown, m. p. 
266—268° ; with o-vanillin it is brick-red, m. p. 254—255°. 

trans-o-Diaminostilbene and benzaldehyde form a yellow product, 
m. p. 188°; with p-nitrobenzaldehyde it is orange-red, m. p. 228° ; with 
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dimethyl-p-aminobenzaldehyde it is yellow, m. p. 227°, and with 
o-vanillin it is red, m. p. 228°. 

p-Diaminostilbene yields a yellow compound with benzaldehyde, 
m. p. 254°; an orange-red compound with p-nitrobenzaldehyde, m. p. 
242°; a reddish-yellow product with dimethyl-p-aminobenzaldehyde, 
m. p. 233°, and a red product with o-vanillin. 

These azomethines are all very similar ; the nitro-group has a greater 
effect in intensifying the colour than the substituted amino-group. 

Most of the compounds have a normal composition with both 
amino-groups condensed, but traces of the condensation products with 
a single molecule of aldehyde are formed at the same time. 

A comparison is made of the colours obtained by soaking the 
material impregnated with sodium-B-naphthoxide in the diazotised 
solutions of a number of diamines. Whereas benzidine gives a brown, 
thiobenzidine and benzidinesulphone give reddish-brown shades, 
mononitrobenzidine gives a red, m-dinitrobenzidine an orange, and 
the o-dinitro-derivative a garnet-red. With 2: 2’- or 3:3'-diamino- 
carbazole the colour is almost black, and p-diaminostilbene gives a 
similar colour. The replacement of an atom of hydrogen by a 
univalent grouping has more influence on the colour than when two 
atoms of hydrogen are replaced by a bivalent substituent. 

Each of the diamino-bases studied has been coupled with five acid 
compounds, namely, H-acid, chromotropicacid, Nevileand Winther’s acid, 
resorcinol, and naphthoic acid. The resulting compounds have not 
been analysed, but were directly utilised for dyeing tests. The colours 
obtained are detailed in tabular form ; they act as substantive colours 
for cotton, and dye wool from acid solutions. E. F. A. 


Thiophenols. III. pp'-Azophenyl Methyl- and pp’-Azophenyl 
Ethyl-sulphide. Kurr Branp and Apotr Wirsine (Ber., 1913, 46, 
820—829).—The authors have extended their previous work on py’- 
azopheny] methyl sulphide (A., 1912, i, 666), and have investigated the 
corresponding ethyl! derivative. 

A concentrated aqueous solution of sodium hydroxide and sodium 
sulphide is gradually added to a boiling alcoholic solution of di-p-nitro- 
diphenyl disulphide. From the cooled reaction mixture, the sodiwm 
derivative of p-nitrophenyl mercaptan, C;H,O,NSNa,2H,O, separates 
in golden leaflets, which decompose when heated slightly above 100°. 
The salt dissolves in water, forming a yellow solution, which, on addition 
of acid, becomes colourless and deposits p-nitrophenyl mercaptan. The 
solution absorbs oxygen with the formation of the disulphide. When 
warmed with an excess of ethyl bromide, the above sodium salt is 
transformed into p-nitrophenyl ethyl sulphide, m. p. 48° (Blanksma, 
A., 1902, i, 282, gives 40°; L. Gattermann, 44°). pp’-Azoryphenyl ethyl 
sulphide, ON,(C,H,°SEt),, is obtained when a methy|-alcoholic solution 
of p-nitrophenyl ethyl sulphide is added to a boiling solution of sodium 
methoxide in methyl alcohol. It forms pale yellow needles, m. p. 
97—-98°. A sulphinium compound could not be obtained from it by 
the action of methy] sulphate. 

pp’-Hydrazophenyl ethyl sulphide, m. p. 76°, is obtained in the 
same manner as the corresponding methyl compound (/oc. cit.). In 
alkaline alcoholic solution it is more readily oxidised by air than the 
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latter compound, and forms pp’-azophenyl ethyl sulphide, m. p. 132°. 
Treatment with concentrated hydrochloric acid transforms pp’-hydrazo- 
phenyl ethyl sulphide into p-aminophenyl ethyl sulphide hydrochloride, 
which readily gives up a portion of the hydrogen chloride. The free 
base, obtained from the hydrochloride by means of ammonia, has 
b. p. 165°/12 mm. (compare Auwers and Beger, A., 1894, i, 466 ; 
Monier- Williams, T., 1906, 89, 278; Gattermann, A., 1912, i, 986). 
p-Acetylaminopheny] ethyl sulphide, m. p. 116°, is obtained by shaking 
an aqueous solution of p-aminophenyl ethy! sulphide hydrochloride 
with sodium acetate and acetic anhydride, or by boiling the free base 
with the same reagents. 

pp'-Azophenyl ethyl sulphide, N,(C,H,°SEt),, orange leaflets, m. p. 
132°, is obtained by reduction of p-nitropheny! ethyl sulphide by means 
of zine and sodium hydroxide and oxidation of the hot, filtered 
solution by passing air through it. With mineral acids and strong 
organic acids it yields intensely blue solutions. The crystalline 
hydrochloride and trichloroacetate could not be obtained in the pure 
state, as they decompose during filtration. The sulphate, 

C,H, ,N8,,2HSO,, 
green metallic needles, is obtained by the addition of sulphuric acid to 
a solution of pp’-azophenyl ethyl sulphide in glacial acetic acid. The 
following double salts have been obtained: C©,,H,.N,S,,HCIl,HgCl,, 
dark violet needles ; C,,H,,N,S,,HCl,FeCl,, green leaflets ; 
[C,,H,,N.S,,HCl],, FeCl,, 
dark green needles ; C,,H,,N,S,,HCI,SnCl,, green leaflets ; 
[C,,H,.N.S,,HCl],SnCl,, 
dark green needles, They were prepared by mixing pp’-azophenyl 
ethyl sulphide with the metallic chloride in hot glacial acetic acid 
solution, addition of hydrochloric acid being necessary in the first, 
third, and fifth cases. They are immediately decomposed by water. 

When pp’-azopheny] ethyl sulphide is heated with methyl sulphate 
and the reaction mixture treated with alcohol, light red crystals, m. p. 
158°, are obtained. The aqueous solution yields, on addition of 
potassium iodide, a sulphinium iodide, m. p. 158—160°, analyses of 
which gives results from which the authors conclude that the 
substance is pp’-azophenyldimethylsulphinium iodide. The discrepancy 
between the m. p. now found and that previously given (174—175°, oc. 
cit.) is attributed to impurity of the specimen. 

In extension of their previous work, the authors have prepared the 
double salt, (C,,H,,N.S,,HCl),SnCl,, green needles by the action of 
stannic chloride and hydrochloric acid on a solution of pp’-azophenyl 
methyl sulphide in glacial acetic acid. They also find that pp’-azo- 
phenyldimethylsulphinium methyl sulphate is more conveniently 
prepared by heating p’-azophenyl methyl sulphide and methyl 
sulphate for an instant at the boiling point and treatment of the 
resulting product with alcohoi. When this salt is treated with 
sodium hydroxide, it forms a new compound, C,,H,,O,N.S,, investigation 
of which is not yet completed. H. W. 


The Lakes of Hydroxylic Dyes. Ruicuarp Méutav (Ber., 1913, 
46, 443—456).—[With Jonannes Mazrzex |—A brief account is first 
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given of previous investigations of the compounds of dyes with 
mordants. 

A number of compounds were prepared from various metallic mor- 
dants and hydroxylic dyes by precipitation. For the production of 
simple lakes derived from tervalent metals, solutions of a salt of the 
metal and of the potassium derivative of the dye were mixed. In 
order to obtain more complex lakes containing both tervalent and 
bivalent metals, the tervaleut metal derivative was first prepared, and its 
solution in ammonium hydroxide was then treated with a solution of 
an equivalent amount of the salt of the bivalent metal (compare Liechti 
and Suida, A., 1884, 794; 1885, 315; Liebermann and Michaelis, A., 
1895, i, 108, 671 ; Biltz, A., 1906, ii, 78). 

The fact that the lakes with the tervalent metals will dissolve 
readily in ammonium hydroxide indicates that the metallic atom is 
attached to hydroxylic oxygen, producing phenolic salts ; the further 
introduction of the bivalent metallic atoms is then due to replacement 
of the hydrogen of the carboxy! or remaining hydroxyl group. 

The following lakes of alizarin with tervalent metals were prepared, 
of the type Me"(C,,H,0,), : aluminium, dark brown powder ; chromium, 
yellow powder ; iron, bluish-black powder. These could give calcium 
derivatives of the general formula Me,'’Ca,(C,,H,0,), ; 3 aluminium 
caletum, violet-brown ; chromium calcium, deep violet ; ir on caleium, 
bluish-violet. 

Of p-nitrobenzeneazosalicylic acid (the acid of alizarin-yellow-R), the 
following lakes were obtained withtervalent metalsof the general formula 
[NO,°C,H,°N,°C,H,(CO,H)-O-],M” : 
aluminium, red; chromiwm, brown; iron, chocolate. These gave 

calcium derivatives of the general formula 
(NO,-CgHyNyCH,<9*>),CagAl, 

aluminium calcium, brownish-red; chromiwm calcium, brown; iron 

calcium, brownish-black. 

The simple tervalent metallic lakes are more stable towards dilute 
acid and alkali than the more complex lakes containing two metals ; of 
the latter, the aluminium calcium lakes are most stable and the iron 
calcium least, and those of alizarin are more stable than the correspond- 
ing derivatives of p-nitrobenzeneazosalicylic acid. 

Benzeneazonaphtholsulphonic acid, N,Ph°C,,H,(OH):SO,H, and 
azo-o-toluene-azonaphtholsulphonic acid, 

C,H,Me-N,-C,H,Me-N,°C,,H,(OH)-SO,H, 
give unstable chromium lakes, brownish-red and claret-red respectively, 
which are decomposed by dilute alkali or mineral acid ; they are conse- 
quently regarded as being normal chromium salts and not phenolic 
derivatives. Complex lakes containing two metals could not be pre- 
pared from them. D. F. TF. 


Preparation of Acetyl Derivatives of Aminoazobenzene, 
its Homologues and Analogues. Katie & Co, (D.R.-P. 253884).— 
Acetyl derivatives of aminoazobenzene and of the aminoazo-compound 
prepared from o-toluidine have been described previously ; it is now 
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found that by prolonged heating with excess of the reagent, diacetyl 
derivatives are formed. 

Diacetylaminoazotoluene exists in two modifications, long, reddish- 
yellow needles, m. p. 65°, and in crystals, resembling potassium dichro- 
mate with m. p. 75°; diacetylaminoazobenzene forms long, thin plates, 
m. p. 103—104°. F. M. G. M. 


Density and Solution Volume of Certain Proteins. (Miss) 
Harriette Cuick and CHartes J. Marvin (Zettsch. Chem. Ind. 
Kolloide, 1913, 12, 69—71).—From measurements of the density 
of casein, crystallised egg-albumin, crystallised serum-albumin and 
serum-globulin, and of the corresponding solution volumes in aqueous 
solution, it has been found that the density of the dissolved substance 
is in all cases greater than that of the free protein, the increase in 
density varying from 5 to 8%. In the case of serum-albumin and 
serum-globulin, the solution volume of the protein is independent of 
the concentration, whereas the contraction, which attends the dissolu- 
tion of casein, diminishes as the concentration increases. H. M. D. 


The Amount of /-Tyrosine in Proteins and the Accuracy of 
its Estimation. Emm AsprERHALDEN and Dronys Fucus (Zettsch. 
physiol. Chem., 1913, 83, 468—473).—The colorimetric method pro- 
posed for the estimation of /-tyrosine by Folin and Denis (A., 1912, 
ii, 1012) is shown to include other amino-acids, and to be untrust- 
worthy. It is possible by crystallisation to separate completely the 
tyrosine from the products of protein hydrolysis, particularly when 


the necessary concentration of the liquids is effected under reduced 
pressure. Most of the published determinations of tyrosine in 
proteins have been made with insufficient care. E. F. A. 


Colloidal Solutions. I, Certain Metallic Peptonates. 
EMANUELE PaTERNO and FLoRENTIN MeEpiGRECEANU (Zettsch. Chem. Ind. 
Kolloide, 1913, 12, 65—68).—Solutions of iron, copper, zinc, and 
barium peptonate were subjected to prolonged dialysis, and after 
making up the volumes of the dialysed and residual solutions to the 
volume of the original solutions, measurements were made of the 
freezing point, total solids, ash, total nitrogen, and metal for each 
portion, the data being compared with the corresponding numbers for 
the original solutions. The observations seem to show that the 
substances formed by combination of peptone with the metal are, at 


any rate in the case of iron and copper, of colloidal nature. 
H. M. D. 


Porphyrinogen. Hans Fiscuer and Ericu Bartuotomaus (Ber., 
1913, 46, 511—514).— By the action of a mixture of glacial acetic 
acid and hydrogen iodide in presence of phosphonium iodide on hemin 
in the cold, a colourless, crystalline reduction product, C,,H,,0,N,, of 
high molecular weight is obtained. This is termed porphyrinogen in 
view of its ready conversion into a red product having the spectroscopic 
properties of porphyrin. 

Sodium methoxide acts on porphyrinogen forming phyllopyrrole ; 
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also a porphyrin, of which the hydrochloride crystallises in centrically 
grouped needles—probably mesuporphyrin. 

On oxidation, porphyrinogen yields methyl ethylmaleinimide and 
hematic acid. 

The colourless porphyrinogen behaves as a sensibilising agent when 
injected into mice exposed to light rays. E. F. A. 


Pepsin. II. Serrarino Dezant (Atti R. Accad. Sci. Torino, 1913, 
48, 194—200. Compare A., 1910, i, 449)—The pepsin prepared 
according to the method previously described contains very little 
chlorine, and the author now finds that by suitable purification this 
element can be removed almost completely without diminishing the 
activity of the product. It appears, therefore, that the statements of 
previous authors that chlorine is a constituent of the substance are 
incorrect. R. V.8. 


Some Properties of Koji-diastase. G. Kira (J. Ind. Eng. 
Chem., 1913, 5, 220—222).—It has been generally assumed that koji 
(a culture of Aspergillus oryzae on steamed rice) contains two different 
saccharifying enzymes only, namely, amylase and glucase, and that the 
dextrose present in a liquid saccharified by means of koji is produced by 
these two enzymes. Comparative experiments on starch and maltose 
showed, however, that more dextrose was produced from the starch 
than from maltose, and the author concludes that koji contains a third 
enzyme which produces dextrose directly from starch without the aid 
of glucase. 

Sodium chloride has a protecting action on koji-diastase when 
heated, but not on malt-diastase, whilst sodium phosphate, asparagine, 
and sulphuric acid impair its activity more quickly. The inhibitory 
action of the sodium chloride depends on the concentration of the 
diastase ; in a dilute solution of the enzyme it is very marked, 
but not in a concentrated solution. The activity of koji-diastase 
may be conserved in brine solution for a long period. I. 8. P. 


The Reversibility of the Ferment Action of Emulsin. 
Kitz Bourquetor and J. Coirre (Compt. rend., 1913, 156, 643—646; 
J. Pharm. Chim., 1913, [vii], 7, 236—240. Compare A., 1912,i, 928 ; this 
vol., i, 212).—The state of equilibrium attained during the synthesis 
or hydrolysis of a glucoside in alcoholic solution under the influence of 
emulsin is independent of the amount of emulsin used and depends 
solely on the proportions of the components of the glucoside in the 
solution. The action is thus a true reversible reaction, the only effect 
of varying the concentration of the emulsin being to vary the rate at 
which equilibrium is reached. W. G. 


Hydrolysis of Amygdalin Under the Influence of Emulsin. 
LEOPOLD RosENTHALER (Arch. Pharm., 1913, 251, 85—89).—Krieble’s 
observation (A,, 1912, i, 482) that certain kinds of emulsin react with 
amygdalin to give /-benzaldehydecyanohydrin is confirmed, and a 
series of experiments has been made to determine the mode of forma- 
tion of the latter. It is shown that a portion of the benzaldehyde and 
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hydrogen cyanide which result from the gradual breaking down of 
amygdalin through mandelonitrile-glucoside and d-benzaldehyde- 
cyanohydrin re-combine to form %i-benzaldehydecyanohydrin, and if 
an emulsin such as that from cherry kernels, which is very rich in 
d-oxynitrilase, is used, hydrolysis of the d-component of the inactive 


cyanohydrin ensues, /-benzaldehydecyanohydrin being left unaltered. 
T. A: Bt. 


Distribution of Emulsin-like Enzymes. Lropotp RosENTHALER 
(Arch. Pharm., 1913,-251, 56—84).—The work done in recent years 
on “emulsin” shows that the latter may include different enzymes 
depending on its origin (A., 1910, i, 800; Armstrong and others, 
A., 1912, i, 816). The author has, therefore, investigated a large 
number of plants, particularly those which are known to be cyano- 
genetic, with a view to ascertaining which of the ordinary components of 
“almond emulsin” they contain. For this purpose the mixture of 
enzymes prepared from the plant was mixed with (1) a solution of 
amygdalin, (2) a mixture of banzaldehyde and hydrocyanic acid 
(A., 1909, i, 74, 622), and (3) dl-benzaldehydecyanohydrin (Feist, A., 
1909, i, 589), and the products of the reaction, if any, investigated. 
The results are described in detail in the original, and are also tabulated 
for convenience of reference. The following points of special interest 
are recorded. Enzymes capable of producing asymmetric synthesis or 
decomposition (reactions 2 and 3 above) are widespread in plants, 
although less so that those capable of decomposing amygdalin ; this 
apparent difference may, however, be due to the fact that enzymes of 
the last-mentioned type are easier to detect by means of their product 
of reaction, Enzymes of these types may occur in plants which do 
not yield hydrogen cyanide, but in such cases they are not found in the 
leaves. These enzymes are not identical with those which decompose 
amygdalin, since in certain cases, such as Hydnocarpus Wightiana seeds, 
Pangium edule seeds, and Prunus laurocerasus leaves, negative results 
were obtained in reaction (1) and positive results with (2) and (3). 
Similarly, in other cases positive results were obtained for reaction (2) 
and negative results for reaction (3). An enzyme ‘preparation . 
from the seeds of Zaraktogenos Blumei furnished in reaction (2) /-benzal- 
dehydecyanohydrin instead of the d-isomeride furnished by enzymes 
derived from plants of the order Prunaces; these seeds therefore 
appear to contain a /-oxynitrilese, which may also be present in the 
flowers of Achillea millefoliwm. No enzyme capable of producing 
optically active nitriles from ketones and hydrocyanic acid was observed. 
The enzyme of Taraktogenos Blumet is soluble in brine, but not in 
water. T. A. H. 


Oxydases. VI. Tyrosinase is also a Deamidising Enzyme. 
Rosert Cuopat and K. Scuweizer (Arch, Sci. phys. nat., 1913, 35, 
140—147. Compare A., 1912, ii, 399, 611).—It has been shown 
previously that for the completion of the colour reaction between 
tyrosinase and p-cresol, the presence of an amino-acid is necessary. It 
is now proved that tyrosinase has a deamidising action on glycine, 
which it converts into carbon dioxide, ammonia, and formaldehyde. 


ff2 
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The change is greatly facilitated by the addition of lime water. The 
formation of formaldehyde is identified by means of Rimini’s reagent 
(phenylhydrazine hydrochloride and potassium ferrocyanide), that of 
ammonia by means of Nessler’s and Trilliat’s reagents. The inter- 
action of p-cresol, glycine, and tyrosinase is prevented by the addition 
of calcium hydroxide; in its absence the blue coloration is obtained, 
and formaldehyde and ammonia are detected amongst the products of 
reaction. 

With alanine and tyrosinase, acetaldehyde is formed in place of 
formaldehyde. Benzaldehyde is obtained from phenylglycine and 
tyrosinase, 

The presence of formaldehyde in plant tissues does not necessarily 
indicate photo-synthesis. Attention is drawn to the parallelism between 
the action of tyrosinase and of hydrogen peroxide on glycine (compare 
Dakin, A., 1906-1911). ‘ 


Preparation of Derivatives of Nitrohydroxy- and Amino- 
hydroxy-arylarsinic Acids Containing Sulphur. Farpwerke 
vorM. Meister, Lucius & Brinina (D.R.-P. 253757).—When an 
alkaline solution of 3-nitro-4-hydroxyphenylarsinic acid is saturated 
with hydrogen sulphide at the ordinary temperature, it gives rise to 
nitrohydroxyphenylarsenosesquisulphide, |NO,*C,H,(OH):As],8,, which 
crystallises from xylene in hard, yellow, nodular crystals, m. p. 160° 
(about). 

Comzounds obtained by the action of sodium sulphide on 3-nitro-4- 


hydroxyphenylarsinic acid (a pale brown powder), of hydrogen sulphide 
on 3-amino-4-hydroxyphenylarsinic acid, and on its hydrochloride are 
also described. F. M. G. M. 


Aromatic Arsenic Compounds. IV. Preparation of 
3-Nitro.4-dimethylaminophenylarsinic Acid and of 3-Nitro- 
4-hydroxyphenylarsinic Acid. P. Karrer (Ber, 1913, 46, 
515—517).—p-Dimethylaminophenylarsinic acid is readily nitrated on 
solution in a mixture of acetic and nitric acids. When the mono- 
nitrodimethylaminophenylarsinic acid, NO,*C,H,(NMe,)*AsO,H,, is 
warmed with sodium hydroxide, it is converted into 3- — 4-hydroxy- 
phenylarsinic acid (Benda and Bertheim, A., 1911, i, 63), which in 
turn, when reduced, gives rise to the base, 

NH,:C,H,(OH):As:As‘C,H,(OH)-NH,, 
corresponding with salvarsan. 

When 3-nitro-4-dimethylaminophenylarsinic acid is _ similarly 
reduced, tetramethyltetra-aminoarsenobenzene, 

NMe,’C,H,(NH,)-As: As‘C,H,(NH,)-NMe,, 
is obtained. This compound has no curative action towards mice 
infected with trypanosomes. 

3-Nitro-4- Miilinteminaplenghnedate acid crystallises in lustrous, 
yellow needles. 

The hydrochloride of tetramethyltetra-aminoarsenobenzene is & 
yellowish-white powder. E. F. A 

Aromatic Arsenic Compounds. III. Triazoarylarsinic 


Acids and Some of their Derivatives. P. Karrer (Ber., 1913, 
46, 249—255).—Some triazophenylarsinic acids have been prepared 
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by the addition of sodium azoimide to the corresponding diazotised 
amines. They are very stable towards dilute sulphuric acid, and cannot 
be hydrolysed to aminophenols, but the o-nitrated azoimides give up 
nitrogen when heated and undergo rearrangement to o-dinitroso-com- 
pounds (compare Zincke and Schwarz, A., 1899, i, 751), which can be 
readily condensed with dimethylaniline to phenazine derivatives. 
p-Triazophenylarsinic acid, N,*C,H,*AsO,H,, from p-aminophenyl- 
arsinic acid, crystallises in stout, white crystals, and gives a mono- 
sodium salt. 3-lodo-4-triazophenylarsinic acid forms white crystals, 
and 3-nitro-4-triazophenylarsenic oxide, N,°C,H,(NO,):AsO, prepared 
from 3-nitro-4-aminophenylarsenic dichloride, which, in turn, is 
obtained from the arsinic acid, is a yellow, crystalline powder. 
3-Nitro-4-triazophenylarsinic acid, a yellow, crystalline powder, loses 
nitrogen at 75°, and changes into 3: 4-dinitrosophenylarsinic acid, 
C,H,(NO),°AsO,H,; this condenses with dimethylaniline to form 2- 
(or 3-)-dimethylaminophenazine-T-arsinic acid, C,,H,,0,N,As, as a blue 
dye which is very soluble in acetic acid and in sodium hydroxide, 2- 
Nitro-3-triazophenylarsinic acid also condenses with dimethylaniline, but 
2-(or 3-)-dimethylaminophenazine-8-arsinic acid is insoluble in sodium 
hydroxide and has a reddish tinge. 3- 
N Nitro-4-triazophenylarsinic acid can also 
AsO.H AINSI \\wH. be condensed with o-phenylenediamine 
se | NEL in glacial acetic acid, when the acetate of 
\AN\NA\ 47 2 «2:3 -diaminophenazine-7 -arsinic acid 
N separates as a brick-red powder. The 


free base (annexed formula) is yellow, 
gives a diacetyl derivative as a yellowish-brown powder, and when 
treated with sodium nitrite and acetic acid deposits the compound, 


As0,H,-O,H,<y>0,H <>, 
in the form of a brown powder. J.C. W. 


Iso- and Hetero-poly-salts. VIII. Alkylarsinomolybdates. 
ArtHuR RosennEim and Ropert Bivecki (Ber., 1913, 46, 539—557. 
Compare A., 1911, i, 109, 265; ii, 116, 612; this vol., ii, 59).—In 
order to examine further the extension of Werner’s co-ordination 
theory to poly-acids by Miolati and Pizzighelli (A., 1908, ii, 595), the 
authors have prepared a series of alkylarsinomolybdates. They find 
that the number of MoO, or Mo,0, radicles which unite with the 
alkylarsenates to form complex compounds is intimately connected 
with the number of oxygen atoms in the arsinate anion, and diminishes 
as the number of alkyl radicles present increases. The basicity of the 
hetero-poly-acids so formed is either equal to, or, generally, higher than, 
that of the corresponding alkylarsinates. Normal hetero-poly-salts 
could pot in all cases be obtained. This is attributed to the fact that 
the acids contain weakly electro-negative complex ions which are 
hydrolysed on neutralisation of the solutions. The composition of the 
hetero-poly-salts is found to depend on the electro-affinity of the 
central atom; more powerfully electronegative anions, such as the 
phenylarsinate- and p-hydroxyphenylarsinate-anions unite with MoO, 
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radicles, whilst the weaker electronegative anions, such as the 
dialkylarsinate-anion, unite with Mo,O, radicles. 

The authors’ experiments on solutions of cacodylic and molybdic 
acids agree with those of Miolati (/oc. cit.). The latter, however, 
found breaks in the graph for the electrical conductivity of solutions 
of molybdic and methylarsinic acids at the proportions 

AsMeO,H : MoO, =2:5 and 1: 10. 

Since these figures did not agree Y with those obtained by the authors, 
the latter have plotted Miolati’s graph on a larger scale, and find that 
it is not exact, somewhat weak breaks actually occurring at the 
proportions AsMeO,H : MoO,=1:6 and 1:9. The corrected result 
agrees with the authors’ determinations. 

A boiling aqueous solution of sodium methylarsinate was saturated 
with molybdic acid, and, after concentration, an excess of guanidinium 
chloride was added. Two guanidinium salts were thereby obtained, 
the less soluble of which was composed of rectangular plates having 
the formula (CN,H,),[AsMe(Mo,0,),|,11H,O, whilst the more soluble 
salt consisted of white needles having the composition 

Me Me | 
(CN,H,),H,, As(Mo,0,), (Mo,0,),As |,8H,0. 
—Mo,0,— | 
In alkaline solution only the latter salt was obtained. 

Sodium phenylarsinate, when similarly treated, also yielded two 

guanidinium salts. The less readily soluble salt, white leaflets, 
(CN,H,)H[ AsPh(Mo0O,),],H,0, 


did not yield a neutral salt when boiled with excess of guanidinium 
carbonate. The more soluble salt, long, white needles, 


(CN,H,),H oe, ss E 6H,0, 
behaved according to conductivity measurements as the salt of a 
normal pentabasic substance. The hydrogen atoms could not be 
replaced by base in aqueous solution. In faintly alkaline solution, 
the more soluble salt was exclusively formed. When the latter salt 
was suspended in water and wae heated with guanidinium carbonate, 
Ree MAO, (MoO,),AsPh 
the salt, (CN,H,),H F aha! a |4H,0, was ob- 


tained. Precisely similar salts were obtained from those derivatives 


of phenylarsinic acid which did not form too powerfully electro- 
negative anions; thus, from sodium p-aminophenylarsinate, the 


guanidinium salt, (CN, H,)o| Asiod, |,SHL0, pale yellow leaflets, 
was prepared, whilst sodium p-hydroxyphenylarsinate yielded a 


guanidinium salt, (CN, H,),| A8fod), 2H,O, white needles, and 


also a more soluble sa/é, crystallising in small plates. A complex 

salt derived from p-carboxyphenylarsinic acid could not be isolated. 
Sodium cacodylate, when treated with molybdic acid and subse- 

quently with guanidinum chloride, gave the guanidinium salt, 


NH), AMO | colourless, anhydrous plates, The micro- 
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crystalline lead, copper, and silver salts were also prepared. The potassium 
salt, prepared from potassium cacodylate in the usual manner, formed 


seen.” | The corre- 


microscopic needles of the formula KH] 


_ 
ponding barium salt was obtained by the action of barium chloride on 
the sodium salt. 

In a similar manner, the guanidinium salt, 


AsPh,(Mo,O 
(CN,H,),H| é ont 7s |,H,0, 


white, hexagonal plates, was obtained from sodium diphenylarsinate. 

An aqueous solution of trimethylarsonium hydroxide was saturated 
with molybdic acid at its boiling point. The solution, when con- 
centrated, deposited a yellow, microcrystalline substance, 


AsMo,(OH),H| “Aes OsOs a (Mesias 3H,0. 


When, however, guanidinium chloride was added to the above solution 
before the latter compound had separated, the guanidinium salt, 


(ON,H,) gH, tM estes) {ieiOr Ashe | 


was obtained as micrescopic, white plates. 
When triphenylarsine oxide was dissolved in boiling aqueous sodium 
molybdate solution and the latter acidified by gradual addition of hydro- 


chlorie acid, a yellow, amorphous substance, Ast Ds , was obtained. 
Mo,0, 
H. W 


Preparation of Organic Arsenic Compounds. Heryricn Barr 
(D.R.-P. 254345. Compare this vol., i, 115).—When solutions of iso- 
diazo-compounds react with diarylarsenious oxides (or acids) they give 
rise to triarylarsine hydroxides or oxides : 

RN: NOH + R,As‘OH = N, + R,AsO + H,0. 

A 10% solution of sodium p-nitroisodiazobenzene is slowly treated 
with dinitrodiphenylarsenious acid and sodium hydroxide (1 mol.) ; on 
slowly heating to 75—80°, nitrogen is evolved, and on the addition of 
acid the trinitrotriphenylarsine oxide separates as a brown precipitate. 

The required dinitrodiphenylarsenious acid is obtained by the careful 
reduction of dinitrodiphenylarsinic acid with hydrogen iodide in acetic 
acid solution ; when heated it decomposes energetically without fusion. 

F. M. G. M. 


Preparation of Unsymmetrical Arseno-compounds. 
FARBWERKE vorM. Meister, Lucius & Brinine (D.R.-P. 253226),— 
Unsymmetrical aromatic arseno-compounds have previously been pre- 
pared (this vol., i, 116), and this reaction has now been extended to the 
case of compounds containing both aliphatic and aromatic residues. 

3-Amino-4-hydroxybenzenearsenomethane (annexed formula), a yellow 

NH, Powder soluble in dilute acids and alkaline 

mc 2 hydroxides, is obtained when a methyl-alcoholic 

CH, AstAs( OH solution of 3-amino-4-hydroxyphenylarsenious 

Massa oxide is treated with a similar solution of 

methyl arsenious oxide (A., 1906, i, 488), water added, and the mixture 
reduced with sodium hyposulphite. 
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One or both of the arsenious oxides in the foregoing reaction can be 
replaced by the corresponding acids, in which case the reduction is 


carried out with stannous chloride and hydrogen iodide at —10° 
to — 20°. F. M. G. M. 


Preparation of Aromatic Arseno-compounds. FARBWERKE 
vorm. Meister, Lucius & Brinine (D.R.-P. 254187. Compare A., 
1909, i, 347; 1910, i, 148).—When aromatic arsinic acids are 
reduced in strongly acid solution they give rise to primary arsines of 
general formula R-AsH, (R=aryl), which can be condensed with aryl- 
arsenious oxides or haloids to yield aromatic arseno-derivatives (this te 
i, 117): R-AsH, + R-AsO = “R-As? As: re + hg O; R-AsH, + R-AsCl, = 
R:As:As* R+2HCl. 

Fe 4. - Amino - 4’ - hydroxyarsenobenzene 
NH< » ~As.As—C Sou (annexed formula), a yellow powder, 
he in 8 decomposes at about 200°; 3-amino- 
4-hydroxy-4’-glycylarsenobenzene (this vol., i, 116) darkens at 120° 
and decomposes violently at 150°, and 3-amino-4-hydroxyarsenobenzene 
(annexed formula) forms a yellow powder. 
Px Other compounds mentioned as being 
a As! As ou prepared by this method are 4 : {’-diamino- 
is arsenobenzene and 3: 3’-diamino-4: 4’- 

A a 5 F. M. G. M. 


Preparation of Aromatic Stibinic Acids. CHemiscHe Fasrik 
von Friepr. Heypen (D.R.-P. 254421. Compare Trans., 1911, 99, 
2286).—Phenylstibinic acid has previously been prepared (Hasenbiiumer 
and others) by a somewhat complicated series of reactions ; the following 
simple method is now described. 

Antimony trioxide (140 parts) is dissolved at the ordinary tempera- 
ture in 764 parts of hydrochloric acid (D 1:123), treated with sodium 
hydroxide (600 parts) in water (3000 parts), and rapidly cooled to 0°, 
when part of the sodium antimonite separates. A solution of aniline- 
diazonium sulphate (prepared from 93 parts of aniline and 147 parts 
of sulphuric acid) is then rapidly stirred in, either with or without the 
addition of copper paste ; after some hours the mixture is carefully 
neutralised with sulphuric acid, filtered, and the phenylstibinic acid 
precipitated by the addition of hydrochloric acid. To purify the 
product from antimony trioxide it is dissolved in hot hydrochloric acid 
(D 1:123), and the solution saturated with solid ammonium chloride, 
when on cooling phenylstibinic onychloride separates in glistening 
leaflets ; this is isolated, decomposed with sodium carbonate, and the 
pure phenylstibinic acid precipitated with hydrochloric acid. As thus 
prepared, phenylstibinic acid is stable at 250° (Hasenbaiimer gives 
decomp. point 200°). 

p-Hydroxyphenylstibinic acid and p-acetylaminophenylstibinic acid 
are similarly prepared from p-aminophenol and monoacety!-p-phenylene 
diamine respectively ; the sodium salt of the latter dissolves in water 
with a neutral reaction. p-Aminophenylstibinic acid, obtained by the 
hydrolysis of the foregoing acid, combines readily with aldehydes 
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(salicylaldehyde) to furnish hydroxybenzylidene derivatives or on 
diazotisation gives rise to a red azo-derivative with alkaline 8-naphthol. 
F, M. G. M. 


Preparation of Nuclear Substituted Mercury Derivatives of 
Aromatic Hydroxy-acids. CHEmiscHE FAsrtk von FriepR. HeyDEN 
(D.R.-P. 255030).—The following therapeutically active organic 
derivatives of mercury have now been prepared. 

Mercurydisalicylic acid, Hg[C,H,(OH)-CO,H|],, a colourless powder, 
insoluble in water, is obtained by the reduction of o-hydroxymercuri- 
salicylic anhydride with sodium formaldehydesulphenate, and _ is 
employed in the form of its neutral alkali salts. 

Mercury-bis-sulphosalicylic acid, also employed in the form of its 
sodium salt, is similarly prepared from sodium mercurisulphosalicylate. 

Mercury-bis-arsenosalicylic acid, a colourless powder, is obtained 
from mercury arsenosalicylic acid. 

Sodium mercuri-bis-2-naphthol-3 : 6-disulphonic acid and mercury-bis- 
4-hydroxy-m-tolyl-1-arsinic acid are also employed in the form of their 
crystalline sodium salts. F. M. G, M. 


Physiological Chemistry. 


The Influence of Phosphorus on Respiratory Metabolism. 
Orro Hirz (Zeitsch, Biol., 1913, 60, 187—310).—The respiratory 
exchange in rabbits sinks regularly during inanition. On the 
second day the nitrogenous output and the urea rise and remain 
at a constant level as the organ protein is utilised. In fat animals 
the consumption of the organ protein is delayed. In phosphorus 
poisoning the decrease in respiratory metabolism is not a specific 
effect of the poison on metabolism, but is secondary to pain and 
other symptoms produced. With small doses there is a slight 
increase in respiratory activity. The nephritis produced lessens the 
output of nitrogen, but in fat animals this is preceded by an 
increase. Carbohydrate metabolism is unaffected. The combustion 
of fat increases. No support is found for the hypothesis that the 
fat which appears in the organs (“fatty degeneration ’’) is of protein 
origin. The permeability of the blood vessels is greatly increased. 

W. D. H. 


The Coagulation of Blood. Witnetm Crameér and Harotp 
Princte (Quart. J. expt. Physiol., 1913, 6, 1—12).— If oxalate 
plasma is filtered through a Berkfeld filter, it does n¢t clot when 
calcium chloride is added to it. This is due to removal of the 
platelets, which are still present in oxalate plasma prepared in 
other ways. The addition of calcium chloride to ordinary oxalate 
plasma liberates thrombokinase (Howell’s thromboplastin) from the 
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platelets. Soluble calcium salts, in addition to this primary effect 
on the platelets, contribute also to the formation of fibrin under the 
influence of the substance liberated from the platelets. In 
paraffined tubes blood remains fluid because the platelets are intact ; 
when transferred to glass tubes the platelets in contact with the 
glass disintegrate, and clotting ensues. The phenomena described 
by Nolf as “thromboplastic agencies” and “ centres of coagulation ” 
are due to the presence of platelets. Plasma free from platelets are 
not susceptible to the action of “thromboplastic agencies.” “ 
W. D. H. 


The Plasma of Propeptone. Henri Srassano (Compt. rend., 
1913, 156, 735—738).—The plasma obtained after the intravenous 
injection of propeptone differs in several respects from plasma, to 
which salts have been added. The first is coagulated when diluted 
either with distilled water or even with a solution of an anti- 
coagulating salt, whilst the latter is only coagulated on dilution 
with water. The plasma of propeptone behaves thus as a mixture 
of serum and fibrinogen in decalcified solution. The coagulation of . 
propeptone plasma on dilution is unaffected by change in tem- 
perature, whilst that of the saline plasma is checked by cooling. 
In tubes coated with paraffin wax, the former plasma coaguiates on 
dilution with only a slight retardation, whilst the latter remains 
indefinitely liquid. The coagulating power of propeptone plasma 
towards the peritoneal serum from a horse is greater at the moment 
of dilution than two hours afterwards, whilst that of saline plasma 
steadily increases after dilution. These differences point to the fact 
that, whilst in the saline plasma the fibrin-ferment is in an inactive 
state, in the plasma of propeptone it is in the active state. W. G. 


The Transference of the Digestion Products of Proteins 
from the Mother to the Foetus. Gurusepre Buea (Biochem. 
Zeitsch., 1913, 48, 362—372).—The distribution of nitrogen in the 
blood of the foetus and mother in the case of dogs was determined 
both when digestion products had been injected into the jugular 
or femoral vein, and when either no injection had been made, or 
only saline had been administered. From the comparison of the 
various results obtained, the conclusion is drawn that protein 
digestion products can pass directly from the mother to the feetus. 

S. B. S. 


The Influence of Nutrition on the Amylase Content of 
Human Saliva. C. Lovarr Evans (Biochem. Zeitsch., 1913, 48, 
432—447).—The amylase content (estimated by determining the 
amount of maltose produced from a given starch solution in a given 
time by Bertrand’s method) increases after a meal. The increase 
commences twenty to thirty minutes after a meal, and lasts for two 
fo three hours, when it reaches a maximum and then wanes. The 
activity remains then small until the next meal is taken. The 
content is not affected after mock feeding’ (mastication of food 
without swallowing). A meal of purely protein content does not 
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increase the amylase. The mechanism of the secretion can be 
explained by assuming that carbohydrates act on the mucous mem- 
brane of the stomach and produce a hormone. The increase in 
amylase content is to be ascribed principally to the saliva produced 
by the parotid gland, which has about four times the enzymatic 
activity of that of the remainder of the glands. The parotid, 


furthermore, produces about half the total volume of the saliva. 
8. B.S. 


The Behaviour of Plasteins in the Animal Body. I. The 
Relationships of Plasteins to Peptone Poisoning. Ericu von 
Knarri-Lenz and Ernst P. Pick (Arch. expt. Path. Pharm., 1913, 71, 
296).—If pepsin hydrochloric acid acts on a poisonous peptic digest, 
substances of higher molecular weight (plasteins) are formed which 
are not poisonous. The formation of plasteins in the body is regarded 
as protective. If the plasteins are again subjected to gastric action, 
poisonous products again arise ; tryptic digestion is ineffective in this 
direction. The phenomenon is thus a reversible one. The final 
cleavage products of protein digestion are not poisonous. W. D. H. 


Pancreatic Digestion. Fkrireprich Aversacn and Hans Pick 
(Biochem. Zeitsch., 1913, 48, 425—426).—Attention is called to the 
fact that, whereas natural pancreatic juice possesses the optimal 
hydroxyl ion concentration for lipoclastic or peptoclastic function, 
the digestion of proteins proceeds best in a medium more distinctly 
alkaline. This indicates that the preliminary digestion of proteins 
takes ‘place for the most part in the stomach rather than in the 
intestine, the function of which is to digest the peptones. S. B. 8. 


Comparative Physiology of Digestion. VI. Cellulose and 
Cellulose-dissolving Enzymes in the Hepatopancreas of the 
Snail (Helix pomatia). Jerzy SranistAw ALEXANDROWICZ 
(Pfliiger’s Archiv, 1913, 150, 57—86).—Attention is directed to the 
two forms of crystalline cellulose, namely, those in plant sections, 
and the sphzro-crystals prepared in vitro by Gilson and Biitschli. 
The former have strong, doubly refracting properties; the sphzro- 
crystals are only feebly anisotropic. In plant membranes hemi- 
celluloses are present, which increase their anisotropy. Crystallised 
cellulose is dissolved by the snail’s hepatopancreas. Hence celluloses 
of different origin differ a good deal in solubility in the juice. It is 
suggested that the enzymes which dissolve cellulose and hemicellu- 
lose may be investigated microscopically in the study of the 
chemical composition of vegetable membranes. W. D. H. 


The Synthetic Powers of the Organism of the Dog. 
Emit ABDERHALDEN (Zeitsch. physiol. Chem., 1913, 83, 444—457).— 
The dog under observation was kept for three months on carbo- 
hydrate, fat, and the'completely cleaved products of meat hydro- 
lysis. It gained 10 kilograms in weight, and renewed its fur. 
Tryptophan and tyrosine are essential, and their absence is followed 
by untoward symptoms. Hopkins’ view that tryptophan is essential 
for the formation of certain internal secretions is regarded as 
probable but unproven. W. D. H. 


ee 
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Action of Ammonium Salts, Glucosamine and Gelatin on 
the Nitrogen Balance. Emit ABDERHALDEN and Arno Ep. 
LampkE (Zettsch. physiol. Chem., 1913, 83, 409—424).—Experiments 
similar to those previously carried out on dogs are now recorded 
on two pigs. On most days there was a loss of nitrogen; in this 
and some other details the results differ from those of Grafe on 
pigs. A further series of experiments on a dog yielded much the 
samé results. This dog died of tetanus, which is attributed to 
tetanus spores in the gelatin given. This is the first recorded 
instance of tetanus infection through the alimentary tract. 

W. D. H. 


Utilisation of Calcium and Phosphoric Acid Compounds 
by the Animal Organism. Gustav Fineeriine (Landw. Versuchs- 
stat., 1913, 79—80, 847—870. Compare ibid., 75, 1).—Feeding ex- 
periments in which goats received, in addition to straw, blood 
nuclein, starch, and oil, the following substances as sources of 
phosphorus: phytin, lecithin, casein, nuclein, nucleic acid, and 
disodium phosphate. The food was mixed with molasses to make it 
palatable. 

The results showed that there is no essential difference in the 
utilisation of the different forms of phosphorus. The imperfect 
assimilation of the phosphoric acid of crude foods must, therefore, 
be due to other causes. N. H. J. M. 


Comparative Investigations on the Content of Amino- 


acids in the Different Constituent Parts of the Nervous 
System. II. The Amino-acids of the Grey and White Sub- 
stance of the Brain. Emit ABpERHALDEN and ArtHuR WEIL 
(Zeitsch. physiol. Chem., 1913, 83, 425—440).—The results of the 
analyses of grey and white brain matter are given in tables, 
together with the methods used. The details relate to water, 
total nitrogen, ash, and various amino-acids. W. D. Hz. 


The Action of the Diastatic Hnzyme on the Glycogen 
witbin the Cells. Jutius Gropr and Ernst J. Lesser (Zeitsch. Biol., 
1913, 60, 371—387).—-The surviving liver and muscles of winter 
(glycogen-rich) frogs in oxygenated Ringer’s solution lose little or 
none of their glycogen. The same was stated by Schiff in 1859. 
If the cells are destroyed mechanically, the glycogen disappears 
rapidly. The enzyme responsible for the change is considered to 
exist in the cells as a zymogen, which is converted into the active 
enzyme as the cells are killed. W. D. H. 


The Behaviour of the Glycogen of the Frog in Anoxy- 
biosis and Restitution. III. Ernst J. Lesser (Zeitsch. Biol., 
1913, 60, 388—398).—In the living summer frog (poor in glycogen) 
the anoxybiotic glycogen disappearance is about 50% in: two hours 
at 20°. In restitution in the summer, contrary to what is seen in 
winter frogs, there is a well-marked new formation of glycogen. 
Under anoxybiotic conditions lasting two or three days, the 
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glycogen also is lowered by about 50%. Normal frog’s blood 
contains no sugar when tested for by the method of Michaelis and 
Rona. In anoxybiosis the blood contains 0°07% sugar, and minute 
amounts may pass into the urine. W. D. H. 


Comparative Anatomy and Physiology of the Pituitary Body. 
Percy T. Herrine (Quart. J. expt. Physiol., 1913, 6, 73—108).—The 
pituitary bodies of the classes of vertebrates resemble one another 
in essential features. In elasmobranch fishes, however, the nervous 
lobe is absent. 

No portion of the epithelial lobe in any case contained the active 
principles associated with the posterior lobe in mammalia. The 
pars intermedia by itself or the colloid matter separated from it 
have no specific effect on blood-pressure or kidney. The hormone 
which affects the mammary gland is obtainable from the skate’s 
pituitary (which has no nervous lobe), and therefore appears to be 
a separate substance. It is still more abundant in the posterior 
(nervous) lobe in other animals; it is probable that it is a product 
of the epithelial lobe, and is stored in the pars nervosa. The latter 
is composed of modified ependyma and neuroglia cells permeated 
by a gelatinous substance containing fine granules and hyaline 
bodies. The granules are considered to be the representatives of 
the active principles of the nervous lobe; they are the products of 
the cells of the pars intermedia (in origin, a portion of the epithelial 
lobe); tiaese are carried to, elaborated in, and stored by the 
pars nervosa. W. D. H. 


The Effects of the Administration of Extracts of the 
Pituitary Body and Corpus Luteum to Milch Cows. W. Gavin 
(Quart J. expt. Physiol., 1913, 6, 13—16).—Under conditions of 
farm practice, no commercial benefit arises from the administration 
to dairy cows of these glandular extracts, whether given by the 
mouth, under the skin, or intravenously. Intravenous injection of 
pituitary extract causes more milk to collect in the lower parts of 
the udder, but no alteration in the total quantity per diem, or in 
the quality of the milk, occurs. W. D. Hf. 


The Effect of Pituitary and Corpus Luteum Extracts on 
the Human Mammary Glands. Epwarp A. Scuirer (Quart. J. 
expt. Physiol., 1913, 6, 17—20).—Observations on a woman of twenty: 
eight nursing her second child show that injection of pituitary 
extract intramuscularly, produced a tingling sensation in the breasts, 
and an increased flow of milk. The effect was not lasting, and a 
long time elapsed before there was again enough milk to feed the 
child. The effect of similar injections of extract of the corpus 
luteum was doubtful. W. Dz. H. 


The Liberation of Ions and the Oxygen Tension of Tissues 
during Activity. Herpert E. Roar (Proc. Roy. Soc., 1913, B, 86, 
215—218).—A preliminary account of an investigation of muscle 
by various kinds of electrodes, and the results give evidence that 
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hydrogen and probably chlorine ions are liberated during the act 
of contraction. There is also a fall in oxygen tension. W. D. H. 


The Summation of Muscular Contractions. Grorce R. Minzs 
(J. Physiol., 1913, 46, 1—27).—Reasons are given for thinking that 
the liberation of acid in muscle as the result of excitation precedes 
the act of shortening and possibly causes it. When a second 
excitation can be produced before the first localised concentration 
of acid has had time to diffuse away, the result may be a summation 
of these localised concentrations, and so a greater effect on the con- 
tractile mechanism. Such an effect may, however, occur at a time 
when the general hydrogen ion concentration of the muscle is such 
that further increase tends only to diminish the power of the 
response of the muscle. W. D. H. 


The Energy Degraded in the Recovery Processes of Stimu- 
lated Muscles. ArcuiBaLp V. Hitt (J. Physiol., 1913, 46, 28—80), 
—A thermoelectric apparatus is described by which it is possible 
to estimate and record rapidly the rise of temperature of a muscle 
to within a millionth of a degree. The production of heat in a 
muscle excited in oxygen either by a single shock or a short tetanus 
continues for long periods after the mechanical response is over ; 
but after the muscle has been kept in nitrogen for an hour there 
is no trace of heat producticn following the contraction; on being 
restored to oxygen this returns. Previous excitations or a pro- 
longed tetanus, which diminish the oxygen tension in the muscle, 
lessen the heat production after the contraction. The “delayed 
heat” is due to usage of oxygen in the process of recovery; and 
recovery does not occur in the absence of oxygen. It is suggested 
that the contraction is due to liberation of lactic acid from some 
precursor ; the acid increases the tension in some colloidal structure 
of the tissue; this precursor is rebuilt after contraction, oxygen 
is used, and heat is produced; when oxygen is absent, the heat 
produced is due to the breakdown of the lactic acid precursor. The 
oxygen appears to be used largely in oxidations whereby the 
molecular machine (like a steam engine charging an accumulator) 
builds up substances containing considerable amounts of free 
energy, which, as in the accumulator, can be discharged on sub- 
jecting the muscle to stimuli. W. Dz. H. 


The Extractives of Muscle. III. Termistocuz Jona (Zeitsch. 
physiol. Chem., 1913, 83, 458—467).—Muscle extracts contain a 
fairly large percentage of gelatin, or rather of substances which 
behave like gelatin towards Schmidt’s reagent. A dipeptide was 
also separated which, on analysis and determination of its con- 
stants, appears toe be identical with the anhydride of d-alany}- 
d-alanine, which E. Fischer prepared by treating the ethyl ester of 
this dipeptide with ammoniacal alcohol. W. D. A. 


Products of Protein Cleavage which Produce Fatigue, 
and their Influence. Wotreanc Wercuarpt and Erwin Scawenk 
(Zeitsch. physiol. Chem., 1913, 83, 381—402).—From the muscle- 
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proteins, by means of electrolysis, certain high molecular products 
were obtained which cause, when injected into animals (mice), 
certain toxic symptoms, such as the signs of fatigue, slowing of 
the respiration, and depression of the body temperature. The effect 
of these keno-toxins, as they are termed, can be counteracted by a 
number of substances of which the chemical composition is known, 
for instance, succinimide, glutarimide, phthalimide, piperidine, 
creatine, guanidine hydrochloride, and others. The same effect is 
produced by a group of substances of unknown composition which 
are spoken of as returdins ; these can be extracted by acetone from 
digested protein. Further work on the relationships between 
activity and chemical composition is promised. W. D. H. 


Physiological Permeability of Cells. V. Narcosis of 
Lipoid-rich and Lipoid-poor Tissues of the Same Kind. 
Louis Cxoquarp (Zeitsch. Biol., 1913, 60, 101—162).—Heart muscle 
is richer in lipoids than skeletal muscle; the effect of narcotics on 
each was tried in order to determine the influence of lipoids. 
According to the Meyer-Overton doctrine, narcotics of the aliphatic 
series should produce narcosis in less concentration when applied to 
cardiac muscle as compared to skeletal muscle. But to this a 
number of noteworthy exceptions were found; ether, acetone, and 
acetylacetone produce narcosis in smaller concentrations in the 
lipoid-poor skeletal than in the lipoid-rich heart muscle. Acetal 
nareotises heart muscle, however, in much smaller concentrations 
than are necessary for skeletal muscle (which is in consonance with 
the lipoid hypothesis), but acetal narcotises skeletal muscle in higher 
concentrations than ether. The introduction of a halogen atom 
into the molecule leads to the result that the heart muscle is 
narcotised by a smaller concentration than skeletal muscle. The 
partition coefficient, solubility in fat/solubility in water, does not 
account for this, for chloral hydrate, with the low coefficient of 
0°22, narcotises heart muscle in the same concentration as ethyl 
bromide, which has a very high coefficient; probably the chemical 
influence of the halogenised material on the somewhat different 
biochemical structure of the two kinds of muscle is here being 
dealt with. 

In the group of the univalent alcohols, the molecular weight in- 
creases as the lipoid solubility and the narcotic power in both tissues, 
but this relationship is not strictly parallel. For instance, the 
elevation of the partition coefficient of ethyl alcohol, as compared 
with propyl alcohol, is much greater than the rise in narcotic effect ; 
the difference found was greater than stated by Overton. 

Similar exceptional instances are found among the aldehydes. 
These experiments lead to the conclusion that the Meyer-Overton 
hypothesis is untenable. W. D. H. 


The Presence of Boron in the Animal Series. GapriEL 
Bertranp and Henri AcuLuon (Compt. rend., 1913, 156, 732—735). 
—The authors have extended their work (compare A., 1912, ii, 854) 
on the presence of boron in animals, and have examined twenty- 
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seven other species from the different classes, finding boron in 
practically every case. They therefore consider that boron exists 
normally in very small proportions in the organism of all animals, 
being most abundant in the species of marine origin, whilst in 
others it is present only to the extent of»1 part in 100,000,000 of 
the living matter. W. G. 


The Composition of the Tissues with Respect to Non- 
volatile Fatty Acids and Cholesterol, and the Possible 
Existence of a “Lipocytic Constant.” AnprE Mayer and 
Grorces ScHAEFFER (Compt. rend., 1913, 156, 487—491).— The 
authors have determined the amount of non-volatile fatty acids 
and cholesterol in the various organs of a number of normal animals, 
and find that, whilst the variation in content of the same organ for 
different animals of the same species is moderately wide, more 
particularly in the case of the fatty acids, yet certain points stand 
out clearly, namely, whilst these variations occur for a given organ 
of animals of the same species, the values group themselves in 
moderate limits round a mean value, but from one species to 
another very different values are obtained for the content with 
respect to these substances for the same organ, the values being 
greater for birds than mammals, and still greater for eels. The 
cholesterol 
fatty acids’ 
organ, and independent of the species. W. G. 


so-called “ lipocytic constant,” is characteristic for each 


The Action of Ultra-violet Rays on the Ear of the Rabbit. 
VencesLas Moycuo (Compt. rend., 1913, 156, 577—579).—Exposure 
of the external surface of the ear to short irradiation (thirty 
seconds) produces no visible effect. If this is prolonged for one to 
twelve minutes, however, a series of phenomena appears. After 
two to five hours, local vaso-dilatation is noticeable, the portion 
which was exposed to the rays becoming red, this being accompanied 
by rise in temperature and tumefaction. The maximum effect is 
reached in twenty-four hours, then diminishes, and finally at the 
end of seven to twelve days the redness and high temperature 
completely disappear, and a persistent brown pigment appears. The 
irradiation appears to have a stimulating effect on the hair growth. 
The most active rays are those having A=3100—2900, and the cells 
acted on are situated at a depth of 1/10th to 1/6th mm. below the 
surface. W. G. 


The Influence of Heat on the Physico-chemical Behaviour 
of Human Milk, Cow’s Milk, and Butter-Milk. Paut Grosser 
(Biochem. Zeitsch., 1913, 48, 427—432).—The milk was submitted to 
ultra-filtration in Bechhold’s apparatus before and after boiling, 
and the amounts of calcium, nitrogen, and phosphorus in the 
filtrates were compared. It was found that after heating, the phos- 
phorus and nitrogen in the filtrate of cow’s milk was scarcely 
affected, whereas that of human milk was appreciably diminished. 
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In both kinds of milk the calcium in the filtrate diminished after 
heating. S. B. S. 


The Therapeutic Action of Yeast on the Alimentary Multiple 
Polyneuritis of Guinea-pigs and Pigeons. Max Barsickow 
(Biochem. Zeitsch., 1913, 48, 418—424).—The addition of various 
yeast preparations to the insufficient diet which produces the beri- 
beri-like symptoms in animals was investigated. In the case of 
guinea-pigs fed on oats and water, or on this diet with rice alone, 
the addition of yeast preparations exerted no beneficial effect. In 
the case of pigeons, however, fed on a similar diet, the beneficial 
effect of certain yeast preparations was marked. This effect was 
produced both by yeast of which the enzymes were destroyed by 
heat, by living yeast, and by permanent yeast preparations, but 
not by “cerolin,” a preparation containing only the constituents of 
yeast soluble in organic solvents. It is suggested that the thera- 
peutic action is due to nucleins or salts. S. B. S. 


The Behaviour of Blood Sugar in Normal and Pathological 
Cases. VI. Blood-sugar Content in Cases of Anzmia, Liver, 
Intestinal and Other Diseases. Fr. Rotty and Fr. OppeRMANN 
(Biochem. Zeitsch., 1913, 48, 471—479. Compare this vol., i, 307).— 
Severe anzmia, with its accompanying diseases, causes generally an 
increase in blood sugar, which is more or less normal in quantity in 
mild cases. In Greves’s disease there is an increase only in severe 
cases. In Addison’s disease the amount is either normal or sub- 
normal; in the latter case only when the disease is severe, and 
unaccompanied by infectious or toxic factors (tuberculosis, etc.). 
In scorbutic and eclamptic cases high values are generally found, 
which are due partly to the toxins. An increase was also found 
in cases of myasthenia and gangrene. In diseases of the liver and 
the alimentary tract there is an increase only when toxic factors 
are present (carcinoma, dyspnoea, abscesses, fever, etc.). 8. B. 8. 


The Manganese Content of Transplanted Tumours. 
Frorentin Mepiareceanu (Proc. Roy. Soc., 1913, B, 86, 174—179).— 
The amount of manganese in transplanted mouse and rat tumours 
is small (0°004 to 0°012 mg. per 100 grams of fresh material), which 
is about the same as in the normal mammary gland of the mouse. 
No differences in the manganese of sarcoma and carcinoma were 
discoverable. W. D. iH. 


The Influence of Vapours of Technical Importance on the 
Organism. XXXII and XXXIII. Amyl Acetate and cyclo- 
Hexanyl Acetate. Kari B. Leamann (Arch. Hygiene, 1913, 78, 
260—273).—Both the substances investigated have a relatively 
small toxicity, the cyclohexanyl acetate being about three times as 
toxic as amyl acetate, as measured by the amount necessary to 
produce narcosis. This greater toxic effect is, however, counter- 
balanced by the fact that it is considerably less volatile. Both 
substances can be safely employed in technical operations when the 
necessary precautions for ventilation, etc., are taken. §8. B. S. 
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The Influence of Certain Cardiac Medicaments on the 
Electrocardiam Curve. Apotr Bicke, and MicwagL Pavioy 
(Biochem. Zeitsch., 1913, 48, 459—47U).—Certain digitahs and strop- 
hanthus preparations, and especially digistrophan, have the 
tendency to heighten certain points in the curve, whereas, im larger 
doses, the height of these points is diminished. In all cases there 
is a lengthening both of the heart phase and pause. Cardiotonin 
also causes a slowing of the heart action, increasing both the heart 
phase and pause. Valerian has no influence in this respect. The 
author discusses the therapeutic application of these various drugs, 
as deduced from their effects on the electrocardiam curve. The 
experiments were carried out with dogs and rabbits. 8. B. 8. 


The Relationship between Heart Drugs and the Physio- 
logical Action of Cations. Artur von KonscuHece (Arch. expt. 
Path. Pharm., 1913, 71, 251 —26U).—If a frog’s heart is perfused with 
Ringer’s solution free from calcium, the stoppage so produced can 
be counteracted by strophanthine; but if the solution is free from 
both potassium and calcium, strophanthine has not the power to 
resuscitate the heart. A heart poisoned with potassium again beats 
when strophanthine is applied. If a heart is stopped by a calcium- 
free solution, adrenaline and camphor cause weak contractions of 
the sinus, but caffeine has no effect. W. D. H. 


The Depressor Effect of Adrenaline on Arterial Pressure. 
Water B. Cannon and Henry Lyman (Amer. J. Physiol., 1913, 31, 
376—398).—Stimulation of the cat’s adrenal causes vaso-dilation 
and a fall of arterial pressure. Small doses of adrenaline have the 
same effect. After pithing, or extreme depression, the effect is 
pressor, but ergotoxine restores the depressor action. The effects 
are attributed to opposite actions of adrenaline according to the 
state of the muscle; relaxation occurs when the muscle is tonically 
shertened, and contraction when relaxed. W. D. H. 


Adrenaline and Glycamia. Henri Brerry and (Mile.) Lucie 
FaNDARD (Compt. rend., 1913, 156, 480—482).—After injection of 
adrenaline to the extent of 0°001 gram per kilo. of body-weight, 
either intravenously or into the peritoneal cavity, there is marked 


progressive hyperglycamia and also a considerable rise in the com- (lo 
bined sugar of the blood, which, however, increases more slowly * 
than the free sugar. Ww. G. ° = 

[Physiological] Action of Scopolamine. Max Cuoerra (Arch. wi 
expt Path. Pharm., 1913. 71, 290—292).—Polemical remarks on the ’ 
controversy between Hug and Cushny (compare A., 1912, ii, 790; iis 
this vol., i, 226). W. D. H. ne 

The Action of Veratrine and Protoveratrine. Rupoir a: 
Borum (Arch. expt. Path. Pharm., 1913, 71, 269—289).—The intensity wit] 
of the action of protoveratrine on the frog’s heart is much greater prot 


than that of veratrine; on nerve it is less active ; on skeletal muscle 
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it is also less active, although its effects are substantially the same 
in kind. W. D. H. 


The Behaviour in the Organism of 2-Phenylquinoline-4- 
carboxylic Acid (Atophan). W. Sk0rczewski and J. SoHN 
(Bull. Acad. Sct. Cracow, 1912, 9, A, 885—887).—After administration 
of atophan, the urine gives the following reactions: (1) A yellow 
colour with concentrated hydrochloric acid. (2) A yellow precipitate 
with phosphotungstic acid. (3) A dark green colour with ammonium 
sulphate and ammonia. (4) A characteristic diazo-reaction with 
Ehrlich’s reagent. These reactions are given neither by the drug itself 
nor by normal urine, but are due to an acid, which can be extracted 
from the concentrated urine by ether, and which after recrys- 
tallisation by ether and light petroleum has m. p. 231—232° after 
turning brown at 200°. Its formula, C,;,H,,O,N, corresponds with 
that of hydroxyphenylquinolinecarboxylic acid. The position of the 
hydroxyl group in this compound is not yet determined. 8S. B. 8. 


Action of Arseno-aromatic Compounds (“606” and Neo- 
salvarsan) on the Hemoglobin of the Blood. R. Datimizer 
(Compt. rend., 1913, 156, 629—631).—Salvarsan (diaminodihydroxy- 
arsenobenzene) has no action on hemoglobin either in vitro or in 
vivo. Neo-salvarsan (sodium diaminodihydroxyarsenobenzene- 
methylenesulphenate), on the other hand, produces marked hemo- 
lysis and reduction of the oxyhemoglobin when acting in vitro. On 
injection into the ear-vein of the rabbit, only a fugitive hemolysis 


is noticeable, there being no reduction of the oxyhzemoglobin. 
W. G. 


Chemistry of Vegetable Physiology and Agriculture. 


Protein and Phosphorus Content of Azotobacter Cells. 
ConraD Horrmann (Centr. Bakt. Par., 1913, ii, 36,.474—476. Com- 
pare Abstr., 1910, ii, 988).—During the course of earlier investigations 
the author found the protein content of Azotobacter cells to vary from 
8'3—12°0%, and the phosphorus content to be 2°51—2°97%. These 
amounts vary considerably from those found by Stoklasa (A., 1911, 
ii, 429), and it is suggested that the differences are possibly due to 
differences in the methods employed in preparing the samples for 
analysis. The relatively high content (61°25—71°87%) found by 
Stoklasa might be attributed to removal of carbohydrates during 
washing, whereas the material used by the author was obtained, 
without washing, from agar cultures. If this were the case, the 
protein: phosphorus ratio ought to be the same in the two sets of 
results, but such agreement does not appear to exist. H. B. H. 
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The Chemical Composition of Tubercle bacilli. Tapsusz 
Kozniewsk! (Bull. Accad. Sci. Cracow, 1913, 10, A, 942—947).— 
When the bacteria are extracted with cold 96% alcohol, a small 
quantity of extract is obtained, which contains lipoids, colouring 
matter, and other substances. If the bacteria are extracted after 
alcohol treatment with hot acetone, relatively large quantities 
(20—24% of the dried bacteria) of a white, waxy substance are 
obtained, which is only slightly soluble on heating in most organic 
solvents, and is insoluble in mineral acids. On prolonged boiling 
with alcoholic potassium hydroxide, it yields a soap. Its formula 
agrees approximately with that of substance C,,H.,O, and the 
saponification number found was 125°2. The substance is probably 
an ester. When the bacteria are treated with 3—5% hydrochloric 
acid, a reducing sugar appears to pass into solution, which, even in 
concentrations of 2%, is optically inactive. The solution of sugar 
ferments with yeast. The author failed, in other experiments, to 
isolate glucosamine, from which he draws the conclusion that the 
bacteria do not contain chitin. S. B.S. 


Proteus vulgaris Considered as a Producer of Indole. 
ALBERT BERTHELOT (Compt. rend., 1913, 156, 641—643. Compare 
Herter and Broeck, A., 1911, ii, 758).—Numerous observers having 
obtained varying results as to the production of indole by different 
specimens of J’rvfeux vulyuris, Hauser, the author has made a care- 
ful study of the question, and finds that, in the case of the fifty-seven 


specimens examined, all the Protes vulyaris are capable of attack- 
ing tryptophan, giving either indole or indoleacetic acid, or more 
generally, a mixture of these two substances, and that there is no 
reason for distinguishing a species Bacillus proteus anindoly-nes, 
as distinct from the Proteus-giving indole. The action of the 
microbe is variable not only with different specimens, but for the 
same race at different ages and under different conditions. W. G. 


Influence of Cesium, Rubidium, and Lithium Salts on 
Yeast as Compared with Potassium and Ammonium. Tuomas 
Boxorny (Bied. Zentr., 1913, 42, 141—142; from Allgem. Brauer- 
Hopfenzeit., 1912, 52, 1469).—Addition of rubidium and cesium 
sulphates to a nutritive solution containing sucrose (10), asparagine 
(0°1), peptone (0°025), monopotassium phosphate (0°1), and mag- 
nesium sulphate (0°025%) increased the yield of yeast, whilst 
lithium chloride and sulphate were injurious rather than beneficial. 
Potassium is essential; as much as 4°0% of monopotassium phos- 
phate may be present without injurious effects, Ammonium salts 
up to 2% may be employed without injuring yeast. N. H. J. M. 


Biochemical Synthesis of Alkyl Glucosides (a-Glucosides) 
by means of a-Glucosidase : a-Methyl Glucoside. Destruction 
of the a-Glucosidase in a Strongly Alcoholic Medium. Emiz 
BourqueELot, Henri HErisszy, and Marc Bripet (Compt. rend., 1913, 
156, 491—493 ; J. Pharm. Chim., 1913, [vii], 7, 233—236).—The 
authors have synthesised a-methyl glucoside by the action of 
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a-glucosidase, obtained from bottom yeast (compare this vol., i, 
323), on a solution of dextrose in dilute methyl alcohol. The gluco- 
side is readily hydrolysed in aqueous solution by the enzyme. Both 
the synthesising and the hydrolysing influence of a-glucosidase are 
destroyed by contact for forty-eight hours at 15—18° with 60% 
methyl alcohol. With 35% alcohol slow destruction also takes 
place. W. G. 


Action of Boron Compounds on the Growth of Plants. 
Emit HasetHorr (Landw. Versuchs-Stat., 1913, 79-80, 399—429. 
Compare Peligot, Compt. rend., 1876, 83, 686 ; Morel, A., 1892, 651; 
Loew, Flora, 1892, 374; Hotter, A., 1890, 1338; Nakamura, Bull. 
Coll. Agric. Tokyo, 1903, 5, 509 ; Agulhon, A., 1910, ii, 236).—Small 
amounts of borax in water cultures (1 mg. per litre) acted favour- 
ably on the growth of plants, although the appearance of the plants 
indicated some injurious action. The same amount of boron in the 
form of borax diminished the yield. Both beans and maize are 
injured by 1°15 mg. per litre of boron. 

In soil culture experiments, 0°125 mg. of boron (as borax) per 
kilo. of soi] was not injurious to beans, whilst the same amount as 
boric acid is toxic. In some cases very small amounts (less than | 
0°1 per million of soil) seemed to have a stimulating effect. 

The boron taken up by plants is deposited in the straw, and not 
in the seed. Although the production of spots on the leaves, under 
the influence of boron, seems to be the same in all kinds of plants, 
the effect on growth seems to vary with different plants. 

N. H. J. M. 


The Value of the Chlorophyll Coefficients and their Relation 
to the Real Respiratory Coefficients. Lion Maquenne and Em. 
Demoussy (Compt. rend., 1913, 156, 506—512).—The authors have 
determined the respiratory quotient and the chlorophyll coefficient 
of some thirty-two species of plants, and as a result of this and 
previous work (compare A., 1912, ii, 1201) put forward a number 
of conclusions as to the conditions governing respiration and 
assimilation in the plant. In the case of green plants the normal 
respiratory quotient is generally greater than one during the total 
period of growth, but diminishes as the leaves grow older, its 
excessive diminution being a sign of decay or damage of the organs 
under observation. Leaves, with a respiratory quotient greater 
than one, increase the pressure of the air in which they breathe 
and vice versa. Certain species, particularly those rich in organic 
acids, are sensitive to prior conditions of light and temperature, 
exposure to strong light tending to diminish the respiratory 
quotient, but there is a particular state of equilibrium for each of 
such conditions, and to this, by adaptation, the plant tends to come. 
For a plant in equilibrium with external conditions there exists a 
simple relation between its apparent and real respiratory quotients 
and the composition of the medium in which it breathes and its 
coefficient of absorption for carbon dioxide, the cellular juice in a 
leaf sheltered from light being supersaturated with respect to the 
latter. The apparent chlorophyll-coefficient is generally intermedi- 
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ate between the respiratory quotient and unity, the real coefficient 
being very near to unity. Changes in the ratio hydrogen : oxygen 
in the composition of the vegetable tissues are due mainly, if not 
entirely, to respiration, and but little to assimilation. The varia- 
tions of the real respiratory quotient, due to changes in tempera- 
ture, arise from changes in the chemical composition of the 
vegetable tissues under the given conditions, the chlorophyll- 
coefficient being unaffected. W. Gz 


Absorption of Oxygen by the Respiratory Chromogens of 
Plants. Vuiaprwre I. Pariapin and Z. N. Toustasa (Bull. Acad. 
Sei. St. Pétersbowrg, 1913, 93—108*).—Experiments with etiolated 
stems of Vicia faba and with zymin give the following results. 

The protoplasm in which the respiratory chromogens effect 
absorption of oxygen possesses an alkaline reaction. These chromo- 
gens may be extracted from plants by means of methy] alcohol, and, 
in alkaline solution, are found to absorb oxygen eagerly from the 
air, with formation of a cinnamon-red pigment; peroxydases or 
hydrogen peroxide likewise cause oxidation of the chromogens. 
Aqueous extracts of plants also contain chromogens able to fix 
atmospheric oxygen, the power to do this being weakened or com- 
pletely annulled by boiling the extracts. 

Chromogens extracted by means of methyl alcohol undergo 
scarcely any oxidation in the air, but those obtained from plants 
subjected for some days to autolysis in an oxygen-free medium 
rapidly absorb oxygen from the air with development of pigments; 
the addition of hydrogen peroxide prevents the formation of 
pigment, the liquid remaining colourless. The chromogen modified 
by autolysis is hence termed “reducing.” Autolysis with yeast 
converts ordinary chromogen into the reducing modification. 

Plants which, after autolysis in absence of oxygen, give a chromo- 
gen rapidly blackening in the air, give no trace of pigment when 
the autolysis proceeds in presence of oxygen. 

The respiratory chromogen from beans is probably catechol or 
some derivative of it. 

Alcoholic fermentation is accompanied by the formation of a 
substance, which readily removes hydrogen from the respiratory 
chromogen, and oxidises it, by means of atmospheric oxygen, to 
water; this withdrawal of hydrogen from the chromogen is not 
prevented by boiling the products of fermentation. 

Thus, the respiratory chromogen, R*H,, like leuco-compounds. 
gives up its hydrogen to the absorbed oxygen with formation of 
pigment, R, and water. 

Palladin’s previous statement that, during respiration of plants 
the carbon is oxidised, not by the oxygen of the air, but by water, 
is completely confirmed by the results of Wieland’s investigations 
(A., 1912, i, 348, 944), which showed that the oxidation of aldehydes 
(intermediate products of alcoholic fermentation) may proceed bv 
removal of oxygen from water with preliminary formation of 
hydrates. The removal of the hydrogen formed by the decomposi- 


* and Biochem. Zeitsch., 1918, 49, 381—397. 
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tion of the water, which in Wieland’s experiments was effected by 
means of methylene-blue or quinonoid compounds, is brought about 
in the case of plants by the respiratory chromogens; according to 
Bach, the decomposition of the water is a result of the action of 
reducases. 

It is quite probable that, in the oxidation of chromogen to 
pigment, water is not immediately formed, but that the first 
product is either hydrogen peroxide (compare Manchot, A., 1901, 
i, 565, 574; ii, 93) or an organic peroxide (Bach’s oxygenase). 

T. H. P 


The Migration of Mineral Constituents and the Displace- 
ment of These Constituents in Leaves Immersed in Water. 
GustavE AnpRE (Compt. rend., 1913, 156, 564—566).—The author 
has estimated the mineral constituents in the dry matter of chestnut 
leaves plucked at various times during the summer of 1912. The 
figures, whilst varying in the same direction, differ considerably 
from the results obtained for 1911 (compare this vol., i, 233). The 
total nitrogen and phosphorus diminish with increase in age of 
the leaf, whilst the sulphur, calcium, magnesium, and potassium 
increase as the leaf grows older, the increase in sulphur and calcium 
being probably largely que to the accumulation of calcium sulphate 
in the leaf. 

The figures for the percentage loss of mineral matter during 
immersion in water for one month are of the same order as those 
obtained for leaves grown in 1911 (Joc. cit.), calcium being the most 
resistant to exosmosis. ; W. G. 


The Germination of Seeds which have been Chemically 
Treated and Exposed to Light. Frizpricnh Srmon (Biochem. 
Zeitsch., 1913, 48, 410—417).—Seeds of various plants (cress, oats, 
radishes) were allowed to germinate after treatment with ferric 
and uranyl sulphates, both when kept in the dark after the action 
of the reagent, and when exposed to sunlight. The percentage 
of the number of plants which germinated after five days was 
determined and compared with the number of seedlings obtained 
from seeds which had not been chemically treated, some of which 
had been exposed to light, and others kept in the dark. The results 
are tabulated, and it was found that in some cases (but by no means 
all) the seeds which had been exposed to light germinated more 
than those which had been kept in the dark. The action of the 
light and chemicals differed, however, in the different varieties of 


seed. 8. B. 8. 


Alleged Constant Occurrence of Iodine in Cells. Jonanna 
Basry (Ber. deut. bot. Ges., 1913, 31, 35—47).—The examination of 
numerous plants for iodine gave negative results invariably. 
Further experiments were made to ascertain whether plants absorb 
iodine from solutions containing potassium iodide. The results were 


negative. 
The conclusion drawn by Justus (A., 1902, ii, 311) that, iodine 
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is always present in the cell nucleus, animal and vegetable, is 
therefore incorrect. N. H. J. M. 


Formation of Carbamide by Higher Plants. Robert Fosse 
(Compt. rend.. 1913, 156, 567—568. Compare A., 1912, ii, 1203),— 
Carbamide has been found in wheat, barley, maize, peas, clover, 
and beans, germinated under conditions excluding the presence of 
carbamide in the medium. Its presence has been proved in the 
seed during germination, but with the seed in a state of repose a 
negative result was obtained in the case of the white lupin and the 
bean, and a positive result with wheat, maize, and peas. In the 
case of the bean, after six weeks’ germination no carbamide could 
be detected in the cotyledon, but it was found in the plumule to 
the extent of 0°112 gram per kilo. of fresh material. It was also 
present in the embryo of the haricot. Finally, its presence has 
been proved in the plumule of maize, aseptically germinated, and 
in the adult plant developed on a sterile, nutritive liquid according 
to Mazé’s method. W. G. 


Presence of Callose in the Membrane of the Marine 
Siphonaceous Algz [Siphonates]. Roperr Mrranpe (Compt. 
rend., 1913, 156, 475—477).—The membrane of the Cawlerpa contains 
no true cellulose, but is composed of two substances, one belonging 
to the group of pectins and the other to the calloses. This holds 
good for all the Siphonates with the exception of the Vawncheriacene, 
which possess a celluloso-pectic membrane. The Siphonates thus 


form a distinct group, not only by reason of their anatomic charac- 
teristics, but by the chemical constitution of their membrane. 
W. G. 


Influence of Temperature on the Development of Active 
Principles in Some Medicinal Plants. James Burmann (Bull. 
Soc. chim., 1913, [iv], 13, 246—248. Compare A., 1912, ii, 379).— 
By a comparison of the quantities of active principles present in 
colchicum, digitalis (D. ambisva and D. purpurea), aconite, and 
belladonna plants gathered under the same conditions each year 
from 1907-11 with the mean temperature prevalent during each 
year, the author is led to the conclusion that the alkaloidal or 
glucosidic content of a plant is a function of the mean temperature 
of the year during which it was grown. H. W. 


Production of Oxalic Acid by Aspergillus niger. Cart 
Wenmer (Centr. Bakt. Par., 1913, ii, 3'7, 31—33).—Polemical against. 
Buromski (this vol., i, 230), with special reference to the methods 
used for the estimation of oxalic acid in cultures. H. B. H. 


Calotropis procera. A New Digitalis-like Drug. Louis 
Lewin (Arch. expt. Path. Pharm., 1913, 71, 142—156)—A full 
botanical account is given of the plant, one of theAsclepiadee. The 
active principle is called calotropin, but it has not yet been pre- 
pared pure for chemical analysis. The main fact is expressed in 
the title, namely, that it belongs to the drugs which act on the 
heart like digitalis. W.D.H. 
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Enzyme Action. IV. Occurrence of a Urease in Castor 
Beans. K. Grorae Fark (J. Amer. Chem. Soc., 1913, 35, 292—294. 
Compare Falk and Nelson, A., 1912, i, 523, 593; Falk and Hamlin, 
this vol., i, 303).—In continuation of a study of the enzymes of the 
castor bean, the presence of a urease has been demonstrated, which 
is rendered inactive by heat. E. G. 


Constituents of the Seeds of Croton tiglium. Ernst WiNTER- 
stein and M. A. Jecorov (Landw. Versuchs-Stat., 1913, 79-80, 
535—539).—The seeds examined contained 5—10% of nitrogen as 
proteins, and 0°19 and 0°19% of nitrogen as bases and amino-acids 
respectively. The proteins yield the usual cleavage products. 
When the seeds, freed from fat, are kept for sixteen days at 37—40° 
in presence of toluene, chloroform, and some sodium fluoride, 
xanthine bases, arginine and lysine are produced. The solution from 
the lead acetate precipitate contained the following amounts of 
nitrogen: as bases, 1°437; as ammonia, 0°3514; and as amino-acids, 
1°7648 grams (from 500 grams of seeds). N. H. J. M. 


The Acids of Fungi. E. Herrmann (Chem. Zeit., 1913, 37, 206). 
—Oxalic, fumaric, and malic acids are widely distributed in fungi, 
and usually occur as calcium salts. Oxalic acid, supposed to be 
derived by oxidation of carbohydrate, is the commonest. Malic 
acid is sometimes found as potassium salt. Fatty acids also occur 
in fungi, particularly palmitic acid. Formic, acetic, and butyric 
acids are characteristic of individual species. Ergotic and sclerotic 
acids are characteristic of ergot. Telephoric acid, present in the 
cuticle of some fungi, is a pigment. E. F. A. 


Composition of Some Fungi, and the Products of Their 
Autolysis. Ernst WintTersteEIn, CU. Reuter, and R. Koroxey (Landw. 
Versuchs-Stat., 1913, 79-80, 541—562).—The fat of Boletus edulis 
contains 0°52% of a cholesterol, m. p. 160°; [a],, —133° in 5% chloro- 
form solution. The following substances were obtained from the 
fungus: inactive alanine, valine, phenylalanine, small amounts of 
amino-acids and trimethylamine, guanine, adenine, hypoxanthine, 
trimethylhistidine, and tetramethylenediamine. 

In the autolysis of Bol-tus, 80—90% of the total dry matter 
becomes soluble ; the insoluble portion contains little nitrogen. The 
solution contained small amounts of guanine, some hypoxanthine, 
but no adenine or histidine. Trimethylhistidine, much tetra- 
methylenediamine and ssoamylamine, and a great deal of ammonia 
were found. 

Agaricus campestris, Cantharellus cibarius, and Craterellus cornu- 
copioides were also subjected to autolysis. 

The results show that the proteins of fungi are to a great extent 
decomposed into their simple crystalline cleavage products, and 
probably peptones and polypeptides as well. It is probable that 
autolytic processes occur in the symbiosis of root-nodules (compare 
Shibata, Jahrb. wiss. Bot , 37, 643). N. H. J. M. 
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The Presence of Gentiopicrin, Gentianose, and Sucrose in 
the Fresh Roots of Gentiana punctata. Marc Brive. (Compt. 
rend., 1913, 156, 627—629; J. Hharm Chim., 1913, | vin], 7, 289—292. 
Compare this vol., i, 149), —The author has isolated in a pure, 
crystalline state, and characterised, gentiopicrin, gentianose, and 
sucrose from the fresh roots of Gentrana punctatu, and has also 
obtained evidence of the presence of a supposed new sugar. W. G. 


Formation of Acetaldehyde during the Anaérobic 
Respiration of Poplar Blossom. 8S. Kostyrscury, Exise Hts- 
BENET, and A. ScueLoumov (Zeitsch. physiol. Chem., 1913, 83, 
105—111. Compare Palladin and Kostytschev, A., 1906, ii, 696).— 
Considerable quantities of freshly gathered poplar blossoms were 
kept in a stream of hydrogen, and the carbon dioxide, alcohol, and 
other volatile products formed were measured. - The ratio of 
CO,: C,H,O during respiration varied from 100: 35 to 100: 55, 
and differed from that obtained in alcoholic fermentation. In 
addition, acetaldehyde is formed. The amount of sugar in the 
fresh flowers is not large, and it is almost entirely used up during 
the experiment. The excess of carbon dioxide formed over that 
produced during alcoholic fermentation is attributed to the decom- 
position of other substances. The formation of acetaldehyde is 
considered to be due to the oxidation of active hydrogen attached 
to reductase and consequent partial retardation of the reduction of 
acetaldehyde to alcohol (compare this vol., i, 323). E. F. A. 


A New Rhubarb from Altai. ALexanper TscuircH and M. 
Ruszkovskt (Arch. Pharm. 1913, 251, 121—136. Compare A, 
1905, ii, 851; 1907, ii, 501; and Tutin and Clewer, T., 1911, 99, 
946).—-A proximate analysis of roots from an unidentified species 
of rheum collected at Altai shows that it belongs to the 
“rhaponticum” group. The constituents observed are rhaponticin, 
chrysophanol, emodin methyl ether, emodin, dextrose, tanno- 
glucosides, and anthraglucosides; the last two groups of substances 
yield respectively rheum-red and rheonigrin on hydrolysis by acids. 
Rhein is absent. %. &. &. 


The Oil Seed of Ximenia Americana, L. F. Scuroper (Arb. 
Kais. Gesund, 1912, 43, 454—474).—An account of the constituents 
is given. The seeds consist of 32°3% shell, and 67°6% kernel; 
the latter contains 2°99% moisture, 66°0% fat, 15°2% proteins, 
3°0% crude fibre, 2°19% ash, and 10° 46% nitrogen free extract. No 
saponin, alkaloid, or cyanogenetic glucoside was found. The 
kernels also contain about 1% of a caoutchouc-like substance, which 
yields a tetrabromide. The oil varies a little in physical properties 
depending on the method of preparation; it is yellow, semi-solid, 
possesses a sharp after-taste, and has the following constants: 
D"™® 0°9205 to 0°9220; saponification number, 173°2 to 177°0; iodine 
number, 80°3 to 85°05; Hehner number, 93°9 to 94°8; Reichert 
Meissl number, 1°61 to 2°45; Polenske number, 0°12 to 0°21; un- 
saponifiable matter, 0°46 to 0°55%. The viscosity in Engler degrees 
varied from 19°2 to 371 at 25°, and from 6°6 to 11°3 at 50°, the 
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highest value in each case being for oil extracted by ether, and the 
lowest for oil extracted by acetone. The total fatty acids included 
75% of liquid fatty acids, and 10% of arachidic acid. 
The shell contained 1:07% moisture, 5°9% fat, 9°05% proteins, 
24°83% crude fibre, 12°78% ash, and 46°32% nitrogen-free extract. 
T.A. H. 


Biochemistry of Sea Weeds. liaraup Ky.in (Zeitsch. physiol. 
Chem., 1913, 83, 171—197).—Fucosan, the constituent of the bladders 
of the Fucoidee which is coloured red by vanillin and hydrochloric 
acid, has strong reducing properties; it is precipitated by lead 
acetate and in acid solution by gelatin solutions. Its solutions 
have an adstringent taste resembling tannin. On oxidation, 
phycophzin is obtained. No sugar is eliminated on boiling fucosan 
with dilute sulphuric acid. 

Mannitol has been found in several Fucus and Laminaria species 
The sweet-tasting, white substance, which often covers the whole 
thallus of Laminaria on drying, is mannitol. 

Dextrose or levulose were found in small quantity in four of the 
Fucoideew investigated, but in none of the slori/ew. Several of 
the Fucord-e contain also a dextrin-like polysaccharide, laminarin, 
which is regarded as a reserve material built up from dextrose and 
corresponding with starch in the higher plants. 

Two species, Ascophyllum nodosum and Fucus vesiculosus, which 
contain fat, contained very little laminarin. 

The Florwdee contain starch, which gives dextrose when boiled 
with dilute acids, and is quickly hydrolysed by malt diastase. 

The seaweeds are rich in slimy cell-wall constituents. Algin and 
fucidin, obtained from the Fucvidee, are described briefly, as well 
as similar products from the Ploridece. E. F. A. 


Nutrition of Green Plants with Ammonium Salts. Enrico 
PanTANELLI and G. Severtni (Bied. Zenir., 1913, 42, 98; from Staz. 
sper. agrar. ital., 1911, 44, 873).—Sand-culture experiments in which 
wheat and mustard were supplied with different ammonium salts 
under sterilised conditions. Sodium nitrate was also employed. 

The greatest amounts of leaf were obtained with sodium nitrate, 
whilst ammonium salts produced the greatest amount of seed. 

The only injurious effects were observed when ammonium chloride 
was employed, and in the case of mustard, with ammonium citrate. 
The best results with wheat were obtained with the organic 
ammonium salts, then the insoluble ammonium magnesium phos- 
phate, and next with sodium nitrate. Mustard developed most 
quickly under the influence of sodium nitrate. N. H. J. M. 


Changes of Phosphoric Acid in Plants at Different Periods 
of Growth and with Different Phosphorus Manures. LeopoLp 
SEIDLER (Landw. Versuchs-Stat., 1913, 79-80, 563—610).—Pot ex- 
periments in which barley and oats were grown in different soils, 
without phosphorus end with superphosphate, bone meal, and basic 
slag respectively. 
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The result obtained by Staniszkis with millet, indicating that the 
nitrogen increases in the parts above ground to the end, was partly 
confirmed. In the roots, however, there -is a diminution in the 
amount of nitrogen. The amount of phosphoric acid taken up is 
not always in proportion to the production of dry matter. Inorganic 
phosphates which, at first, are taken up in considerable amounts 
are, as vegetation proceeds, to a great extent converted into organic 
phosphorus compounds. In barley the organic phosphorus is chiefly 
in the forms of protein and lecithins, whilst in oats phytin fre- 
quently predominates. The phosphoric acid of phytin, which 
generally forms only a fraction of the total phosphoric acid, 
increases in the whole plant to the end of the vegetative period ; 
in the roots it generally diminishes. 

As regards the relation between the inorganic and organic 
phosphorus, the latter increases in barley, and generally in oats, 
as vegetation proceeds; in oats, however, the amount of organic 


phosphorus generally remains less than the inorganic phosphorus. 
H. J. M. 


The Significance of the Lime-Magnesia Ratio in Soil 
Analyses. P. L. Giz and C. N. Aceron (J. Ind. Eng. Chem., 1913, 
5, 33—35).—Loew has put forward the hypothesis that plants make 
their maximum growth, other factors being favourable, only when 
the available lime and magnesia are present in a ratio which may 
vary from 1:1 to 4:1. The authors have made observations on 


Porto Rican soils, and obtained very conflicting results, finding that 
soils with lime-magnesia ratios varying from 30:1 to 500:1 are 
productive pineapple soils; that one soil with the ratio 25: 1 is an 
exceptionally productive soil for citrus fruits and pineapples; that 
another soil, where the ratio varies from 22:1 to 1461: 1 is an 
exceptionally productive soil for sugar cane. 

It may be that the apparently confirmatory results arrived at 
by some investigators are to be attributed rather to alterations in 
the soil reaction than to the lime-magnesia ratio. It would appear 
that in analyses of ordinary soils the above ratio is of no significance, 
but in analyses of the soluble salts of alkali soils the ratio may be 
exceedingly important. T.S. P. 


Weathering of Soil. G. H. Leopoip (Chem. Weekblad, 1913, 10, 
70—86).—An investigation of the conditions affecting the formation 
of various types of soil by weathering, based on a large number 
of analyses of dark grey and red loams. A.J. W. 


Two Volcanogenic Loams from Japan. Toyoraro SEKI 
(Landw. Versuchs-Stat., 1913, 79-80, 871—890).—Analyses of two 
loams from Tokio and from North-East Japan. The soils possess 
only a slight plasticity when kneaded with water, and are friable 
when dry. The soils do not contain zeolites, and their deficient 
plasticity is attributed to the absence of aluminium hydroxides and 
to the presence of allophanoids. N. H. J. M. 


Organic Chemistry. 


Some Data of the Solubility of Metallic Copper in the 
Different Fractions Obtained by the Distillation of Crude © 
Petroleum. Constantin I. Istrati and C. Teoporescu (Bull. Acad. Sci. 
Roumaine, 1912/3, 1, 19—25).—The requisite petroleum was obtained by 
fractionating crude petroleum taken from the Moreni reservoir. Eight 
fractions were collected, the extreme values of the b. p. being 100° and 
300° respectively, each fraction having a range of b. p. of 25°. The 
separate fractions were placed in sunlight after addition of an excess 
of purely divided metallic copper. In general, the amount of copper 
salt formed increased with increasing b. p. of the fraction, the values 
observed varying from 0-022 gram per 100 c.c. for fraction b. p. 
100—125° to 3°499 grams per 100 c.c. for fraction b. p. 275—300°. 
A notable exception to this regularity occurs with the portion of 
b. p. 250—275°, which dissolves less copper than either the preceding 
or succeeding fraction. Determination of the acidity of these fractions, 
whether by extraction with alcohol or by direct estimation with 
alcoholic potassium hydroxide, shows that this factor increases 
regularly with increasing b. p. of the fractions. The authors are led 
to the conclusion that this apparent anomaly is due to the presence of 
a larger proportion of lactones in the fraction b. p. 250—275°, which, 
although capable of neutralising alkali, are unable to attack metallic 
copper. This view is confirmed by the fact that a greater quantity 
of lactones can be extracted by means of alcohol from the fraction 
b. p. 250—275°, which has been treated with metallic copper, than 
from a similarly treated fraction, b. p. 225—250°. i. w 


The Composition of Illuminating Gas. Pavunt LeBeau and 
A. Damiens (Compt. rend., 1913, 156, 797—799).—Combining the 
ordinary methods of gas analysis with their own methods for analysing 
mixtures of gaseous hydrocarbons (this vol., ii, 253), the authors have 
made very complete analyses of three different samples of illuminating 
gas, and their results, which are tabulated, establish the presence of 
higher homologues of methane. Their values for carbon monoxide are 
somewhat lower than the generally accepted figure for that constituent. 

W. G. 


Mechanism of the Transformation of Stereoisomeric 
Ethylene Compounds. Ricuarp Storrmer (Chem. Zentr., 1913, i, 
693-694 ; from Sitzungsber. Abh. Naturforsch. Ges. Rostock, 1912, 4, 
35—43),—The transformation of stable ethylene compounds into labile 
stereoisomerides by means of ultraviolet light (A., 1911, i, 295) 
cannot be explained by the theories of Wislicenus, Nef, or Aschan. 
Only Werner’s conception of the carbon atom offers any assistance, and 
this has now been developed so as to include cis-trans-isomerism in 
ring compounds. J.C. W. 
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Elimination of Water from Pinacolyl Alcohol and on 
Tertiary Butylethylene. W. Fomin and N. Socnansxi (Ber., 
1913, 46, 1219. Compare this vol., i, 331).—The hexylene 
which Delacre obtained by the action of sodium on the chloride, 
CMe,°CC1:CH, (A., 1906, i, 476), was also ¢ert.-butylethylene 
(yy-dimethyl-A*-butylene). The hydrocarbon, ‘ pseudo-butylethylene,” 
b. p. 56—58°, which accompanied the #y-dimethyl-A*-butylene 
* (Couturier, A., 1893, i, 244) had in the meantime been identified as 
By-dimethy]l-A*-butylene. J.C. W. 


Preparation of 8y-Dimethyl-A*7-butadiene. BapiscHE ANILIN- 
& Sopa-Faprik (D.R.-P. 256717).—It is found that the yield of 
By-dimethyl-A*7-butadiene obtained from pinacone or pinacolin (A., 
1911, i, 829) can be increased to 80% if the operation is carried out at 
450° and under reduced pressure. F. M. G. M. 


Preparation of Diolefines. Bapiscne Aniuin- & Sopa-Faprik 
(D.R.-P. 255519).—When monohalogenated olefines, dihalogenated 
paraffins or halogenated alcohols are heated at 300—500° at ordinary 
or reduced pressures with catalytic agents, such as barium chloride, nickel 
chloride, lead chloride or aluminium hydroxide, they furnish satisfactory 
yields of the corresponding diolefines, and the preparation of isoprene 
by this method from the following substances is now recorded. 

' From (1) By-dibromoisopentane, CMe, Br-CHBrMe, (2) By-dichloroiso- 
pentane, (3) ay-dibromoisopentane, CMe, Br*CH,°CH,Br, (4) aB-dibromo- 
isopentane, CHMe,-CHBr-CH,Br, (5) y-bromo-$-methyl-A’-butylene, 
CMe,:CMeBr, (6) B-chloro-8-methylbutan-y-ol, CMe,Cl-CHMe-OH, 
(7) from the acetate of y-bromo-6-methylbutan-a-ol, 

OAc*CH,-CHMe:CHBrMe, 

whilst y-dibromobutane, CHMeBr-CHBrMe, furnishes divinyl, 
hexylené dibromide gives rise to hexadiene, b. p. 68—77°, and dichloro- 
n-pentane yields A*y-pentadiene, b. p. 38—45°. F. M. G. M. 


The Action of Monosodioacetylene on the Alkyl Iodides. 
Preparation of True Acetylenic Hydrocarbons. Pau. LeBeau 
and Maxius Picon (Compt. rend., 1913, 156, 1077—1079).—Mono- 
sodioacetylene, prepared by the action of acetylene on sodium dissolved 
in liquid ammonia, when dissolved in the same solvent readily reacts 
with the alkyl iodides, giving the corresponding acetylene hydrocarbons, 
in nearly theoretical yield. The ammonia is removed by absorption 
with water, the last traces being eliminated by dilute sulphuric acid. 


By this method the authors have prepared allylene and hexinene. 
W. G. 


Preparation of Primary Alcohols by Reduction of the 
Esters with Absolute Alcohol and Sodium-ammonia. E. 
CHaBLay (Compt. rend., 1913, 156, 1020—1022).—Sodium in liquid 
ammonia reacts with esters of monobasic acids according to the 
equation: 3R:°CO,R’ + 4NH,Na = 2R:CONH, + R:CH,:ONa + 
3R’-ONa+2NH, (compare A., 1912, i, 244). Coupling this with the 
action of absolute alcohol on the sodium, giving nascent hydrogen, the 
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amide in its turn is converted into the corresponding primary alcohol, 
the whole of the acid being thus reduced to primary alcohol: 
2R:CO-NH, + 4H, = 2R°CH,°OH + 2NH,. 

The ester dissolved in absolute alcohol is poured on to the solution 
of sodium in ammonia at —80°. When the action is complete, the 
residue is decomposed by water, distilled in steam, and the mixture of 
alcohols separated by fractionation. The corresponding alcohols have 
thus been prepared from the esters of a number of the higher fatty 
acids. The esters of dibasic acids are similarly reduced, giving 
dihydroxy-alcohols; methyl sebacate gives decane-ax-diol, m. p. 
71°5°. Ethyl phenylacetate gives phenylethyl alcohol, whilst methyl 
cinnamate gives, not cinnamyl alcohol, but the saturated phenylpropyl 
alcohol. W. G. 


New Methods of Spirit Rectification. Huco Masine (Chem. 
Zeit., 1913, 3'7, 329—33V).—It has hitherto been usual to dilute the 
raw spirit with water before submitting it to the process of rectifica- 
tion. It has been found in Russia, however, that better results are 
obtained when the undiluted spirit is used. In order to find out the 
reason, the author has constructed a special still-head, a modification of 
the Le Bel and Henninger form, in which there are taps to the side- 
tubes so that the liquid flowing from any one of the bulbs can be 
collected for analysis. 

The results show that the strength of the spirit collecting in the 
bulbs increases more slowly than according to Groéhning’s tables 


(compare A., 1908, i, 751), the slowest rate of increase being with the 
very dilute spirit. The Russian method of rectification is therefore 
justified. 2. @& % 


By-Dimethylbutan-a-ol. ALExanDeR I. Gorski (/. Russ. Phys. 
Chem. Soc., 1913, 45, 167—169).—Zthyl aB-dimethylbutyrate, C,H,,0., 
has b. p. 148—150°/745 mm., Di’® 0;8719, D?P* 0°8647, nj 1°4048. 

By-Dimethylbutan-a-ol, C,H,,0, obtained by reducing the above 
ester by means of sodium in alcoholic solution, is a viscous liquid, 
b. p. 144—145°/761 mm., Di?’ 0°8297, m}° 14195, and forms a 
urethane, C,,H,,O.N, m. p. 28—29°. Tae, 


New Data Concerning the Oxide of Pentamethylene 
Glycol. Nicotar J. Demsanov (J. Russ. Phys. Chem. Soc., 1913, 
45, 169—173).—Since the action of nitric acid on pentamethylene- 
diamine gives, in addition to pentamethylene glycol, a small proportion 
of an isomeric glycol, it is probable that the oxide obtained by the 
author (A., 1892, 1292) by heating pentamethylenediamine nitrite 
and by the action of sulphuric acid on the glycol prepared from 
pentamethylenediamine, and also that obtained by MHochstetter 
(A., 1903, i, 305) by the action of water on the bromide corresponding 
with the glycol from pentamethylenediamine, are not chemical indi- 
viduals. Further, it is possible that the action of sulphuric acid on 
pure pentamethylene glycol may be accompanied by isomeric change, 


\ 
with formation of the oxide, Wigeecben je 


hh 2 
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The author has therefore prepared the pure oxide by heating penta- 
methylene bromide in a sealed tube. This oxide, C,H,,0, is a liquid, 
b. p. 86:5—87°5°/743 mm., Dj** 0°883, Dj 0°900, n° 1:4195, and on 
oxidation with nitric acid yields mainly succinic acid, its structure 
being thus confirmed. These properties agree closely with those given 
by Harries (A., 1911, i, 798) for his 3-methyltetrahydrofuran, and it 
may be that in the formation of this compound by the reduction of 
ethyl pyrotartrate, isomeric change occurs. z. &. P. 


Development of Heat on Mixing Ether and Chloroform. 
(Mme.) Marcetetand H. Marceet (Chem. Zentr., 1913, i, 229; from 
Bull. Sci. Pharmacol., 1912, 19, 676—677).—Heat is developed when 
ether and chloroform are mixed, the maximum effect resulting from 
equal volumes ; 25 c.c. of each liquid give a rise in temperature from 


16°6° to 30°3°. J. C.. W. 


The Constitution of Sulphurous Acid. WuLHELM SrREcKER 
(Verh. Ges. deut. Naturforsch. Aerzte, 1913, 126).—In continuation of 
previous investigations (A., 1910, i, 532), the sulphoxides have been 
prepared from symmetrical diethyl sulphite, and investigated optically. 
No details are given, but the conclusion arrived at from the optical 
results is, that there is no change in valency of the sulphur when a 
sulphoxide is oxidised into the sulphone ; this is not in accordance with 
the chemical bebaviour of these compounds. yg Be 


Decomposition of Formates. Wi ti1am Cicusner pE ConincK 
and Apert Raynaup (Rev. Gen. Chim. pure appl., 1912, 15, 
455—456).— When sodium formate is heated, a complex mixture of 
substances is evolved containing aqueous vapour, aldehydes (among 
which acraldehyde has been identified, A., 1912, i, 527), oily substances, 
formic acid, and small quantities of carbon dioxide. The residue 
contains sodium carbonate, sodium hydroxide, and carbon. 

Sodium, calcium, barium, potassium, and lead formates are decom- 
posed to a greater or less extent when treated with pure methy] alcohol 
at its b. p. Formic acid was detected by distilling a portion of the 
alcohol and testing with silver nitrate solution after addition of water. 
When ethyl alcohol is substituted for methyl alcohol, very little 
decomposition is observed in the cases of sodium and calcium formates, 
whilst barium, potassium, and lead formates are rather more sensitive 
to the decomposing action of this reagent. 

Solutions of lead formate, when exposed to diffused light during 
four months, are partly decomposed with the liberation of formic acid. 
Under similar conditions, uranium formate is completely decomposed in 
methyl-alcoholic solution within three months (compare this vol, 
i, 333). . We 


Catalytic Esterification in Dilute Solutions: Preparafion of 
Ethyl Acetate. Frrnanp Boproux (Compt. rend., 1913, 156, 
1079—1081. Compare Senderens and Aboulenc, A., 1911, i, 600, 637 ; 
ii, 1080; 1912, i, 694).—By distilling mixtures of ethyl alcohol and 
acetic acid diluted with water containing varying quantities of sulphuric 
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acid, ethyl acetate is obtained, the yield of the ester from given 
quantities of alcohol and acid varying with the amount of sulphuric 
acid in the water. With 10% sulphuric acid, a yield of 92% of ethyl 
acetate is obtained. The sulphuric acid can be replaced by numerous 
other acids as catalysts, but they are less effective. W.G. 


The Hydrolysis of Fats. Junius Maxrcusson (Zeitsch. angew. 
Chem., 1913, 26, 173---176).—It is now generally accepted that the 
hydrolysis of fats in a homogeneous system takes place in steps with 
intermediate formation of diglycerides and monoglycerides (Fortini, 
A., 1912, i, 826; Griin and Corelli, A., 1912, i, 409; Fanto and 
Stritar, A., 1908, i, 499, and others). The present state of knowledge 
of the process of hydrolysis in a heterogeneous system, for example, by 
alkali, is not so satisfactory (compare Marcusson, A., 1906, i, 924; 
1907, i, 674). Kellner (A., 1909, i, 357, 548, 759) obtained indications 
of a graded hydrolysis by superheated steam, but unfortunately used 
natural palm-kernel oil, which, as a mixture of triglycerides, might 
give misleading results. The author has investigated the hydrolysis of 
simple triglycerides, such as tribenzoin, tristearin, and tripalmitin, 
by heating with water in an autoclave; after this treatment the 
triglyceride had a m. p. several degrees lower, and in the case of the 
two latter fats, treatment with acetic anhydride (during which “ aceto- 
lysis” did not occur ; Willstatter and Madinaveitia, A., 1912, ii, 1104) 
gave a product which showed a considerably higher saponification 
number than the original triglyceride. Palm-kernel oil exhibited 
similar behaviour. From these results it appears that the hydrolysis 
of fats by water, and therefore presumably also by acids and enzymes, 
is a bimolecular process. 

The author favours the view that the exceptional behaviour of alkali, 
which appears to hydrolyse directly to glycerol, is due to hydrolysis 
occurring mainly at the contact surface of fat and aqueous liquid; on 
account of the slow rate of diffusion of the intermediate diglycerides 
and monoglycerides, and the relatively great rapidity of their hydrolysis, 
no appreciable quantity of these substances can escape into the main 
body of fat again. In the above autoclave experiments, however, the 
elevated temperature increases the velocity of diffusion of the sub- 
stances, whilst the hydrolysis is relatively much slower, so that the 
escape of the intermediate products from immediate further hydrolysis 
is facilitated. D. F. T. 


Glycerides of Fats and Oils. IV. The Mixed Glycerides of 
Palmitic and Stearic Acids Obtained from Lard. A ois Bomer 
(Zeitsch. Nahr. Genussm., 1913, 25, 321—353. Compare A., 1912, i, 
600).—By repeated fractionation from ether, pure glycerides of 
saturated fatty acids were isolated from lard; the least soluble 
glyceride so obtained was found to be a palmityldistearin, and not 
heptadecyldistearin as stated by Kreis and Hafner. Tristearin is not 
present in lard. The palmityldistearin separated from lard had m. p. 
68'5° (corr.), and differed in this respect and also in its crystalline form 
from the similar glyceride separated from mutton fat; the former is 
probably a-palmityldistearin, whilst that from mutton fat is B-palmityl- 
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distearin. The lard under examination contained about 3% of 
a-palmityldistearin, and about 2% of another saturated glyceride, 
namely, stearyldipalmitin, m. p. 58°2° (corr.). W. P.S. 


Glycerides of Fats and Oils. V. Nomenclature of Mixed 
Glycerides and the Synthesis of a-Distearin and £-Palmityl- 
distearin. ALois Bomer and R. Limprica (Zeitsch. Nahr. Genussm., 1913, 
25, 354—366).—It is suggested that, in the case of mixed glycerides, 
where different fatty acid radicles are combined with the same glycerol 
molecule, the position of the fatty acid radicles should be denoted by 
the letters a, 8, and y respectively. Jn the preparation of a-distearin 
from o-dichlorohydrin and potassium stearate (compare A., 1903, i, 788) 
considerable quantities of tristearin are also formed ; again, tristearin 
and possibly stearyldipalmitin are produced together with £-palmityl- 
distearin when the latter is prepared from a-distearin and palmitic acid. 
a-Distearin has m. p. 78°5° (corr.), and f-palmityldistearin has m. p. 
about 63°, and is identical with the palmityldistearin separated from 
mutton fat. , fe a | 


China Oil. Sercer A. Foxin (J. Russ. Phys. Chem. Soc., 1913, 45, 
283—285).—The polymerisation of this oil when heated, the increased 
refraction, and the transformation of the eleomargaric acid under the 
influence of light into a product with a higher melting point are 
explainable on the assumption that the acid contains either conjugated 
double linkings or, asin allene, a carbon atom with two double linkings. 


The products obtained when the acid is oxidised with alkaline perman- 


ganate solution indicate its structure to be: 
CH,°[CH,],°CH:CH-CH:CH-[CH,],°CO,H. _, & A 


Behaviour of Certain Unsaturated Acids Towards Selenious 
Acids. Serer: A. Foxy (J. Russ. Phys. Chem. Soc. 1913, 45, 
285—286).— Various unsaturated aliphatic acids and, more especially, 
the oils containing them as glycerides, undergo marked changes when 
heated with concentrated solutions of selenious acid at 100° under the 
ordinary pressure. This action is most characteristic in the case of 
castor oil, After one to three hours’ heating, the oil becomes converted 
into a caoutchouc-like mass of a faint red colour. This product is 
insoluble in alcohol, ether, benzene, pyridine, etc., but it dissolves with 
decomposition in boiling acetic acid, and is saponified and darkened by 
alcoholic potassium hydroxide. When treated with alcohol or ether, 
it swells to a jelly, which can be readily pounded to a paste and, after 
evaporation of the alcohol or ether in the cold, reduced to powder. 
After being washed to remove any excess of selenious acid or castor 
oil, the powder has the iodine number 59-0 and the saponification 
number 168°5, the corresponding numbers for castor oil being 86 
and 180 respectively. The substance contains selenium, and the 
presence of double linkings and the small difference between its 
saponification number and that of the original oil indicate it to be 
different from the “ factis” obtained by the action of sulphur di- or 
tetra-chloride on linseed and other oils. T. H. P. 
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Formation, Decomposition, and Transformation of Glycollic 
Acid. Emr Baur (Ber., 1913, 46, 852—863).—It is found that the 
reduction of oxalic acid to glycollic acid which can be effected by 
electrolytic reduction with lead, or less well with platinum, cathodes 
(A., 1908, i, 600), also occurs to some extent when a solution of oxalic 
acid with formic acid is submitted to the action of finely divided 
rhodium (Schade, A., 1908, i, 136; Blackadder, this vol., ii, 36) or of 
platinised platinum foil. The metal causes the decomposition of the 
formic acid into hydrogen and carbon dioxide, the former of which 
effects a reduction of the oxalic acid through glyoxylic acid to glycollic 
acid. Small quantities of the two last substances can be detected in 
the final mixture. 

In the presence of coloured metallic salts, glycollic acid is affected by 
exposure to the light of a quartz mercury lamp, being partly con- 
verted into formaldehyde and formic acid. The following salts, copper 
sulphate, uranic and uranous sulphates, and ferric sulphate all exerted 
this effect, but the first-named was least active and the last-named 
most. 

When tubes of quartz glass containing an aqueous solution of calcium 
glycollate or of a mixture of calcium glycollate and calcium malate 
are submitted to the light of a quartz-mercury lamp for one hundred and 
forty hours, a certain amount of calcium citrate is formed (compare 
Ciamician and Silber, A., 1911, i, 513, 650); the same condensation to 
citric acid occurs when saturated solutions of calcium glycollate or 
calcium malate, mixed with one and a-half times their bulk of 
saturated lime-water, are kept for a few days. Although it was not 
possible to prove the presence of a malate in the solution of calcium 
glycollate after exposure to light, the accidental growth of a mould in 
a solution of calcium glycollate caused the formation of minute crystals 
of calcium malate. 

In connexion with his view that oxalic acid is the first product of 
assimilation of carbon dioxide in plants (A., 1908, ii, 780), the author 
draws attention to the manner in which the above results render 
oxalic acid a possible origin of the common vegetable acids ; further, 
by its scission into formaldehyde and formic acid, glycollic acid may 
possibly be the source of the sugars. D. F. T. 


Method of Preparing Ethyl y-Chloroacetoacetate. Dimirri 
K. Atexanprov (Ber., 1913, 46, 1021—1024).—By the interaction of 
magnesium powder with ethyl a-chloroacetate, a condensation product 
of two molecules, CH,Cl-C(OEt)(O-MgCl)-CH,°CO,Et, is formed, 
which is decomposed by water into ethyl y-chloroacetoacetate. This is 
a colourless oil, b. p. 107°/14 mm., giving a red coloration with ferric 
chloride, D? 1:2157, nJ 1:4546. The copper salt crystallises in thin, 
matted, pale green needles, m. p. 168—16¥Y° (decomp.). E. F. A. 


Action of Oxalyl Chloride on Several Organic Derivatives. 
Herman J. ‘TaveRNE (Chem. Weekblad, 1913, 10, 214—223. Compare 
Graebe and Liebermann, Ber., 1869, 2, 678; Staudinger, A., 1908, i, 
938; 1909, i, 796, 905; 1912, i, 567; Jones and Tasker, T., 
1909, 95, 1904; Liebermann and Zsuffa, A., 1911, i, 202; 
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Liebermann, A., 1911, i, 656; 1912, i, 464; Bornwater, A., 1911, i, 
616).—A summary of work on the reactions of oxalyl chloride 
previously published. A. J. W. 


Solubility of Thorium Oxalate. A. Conan1 (Compt. rend., 1913, 
156, 1075—1076. Compare Wirth and Hauser, A, 1912, i, 827).—A 
study of the solubility of thorium oxalate, alone or in the presence of 
oxalic acid, in hydrochloric acid at 17° and 50°. For varying concentra- 
tions of hydrochloric acid, the amount of oxalate dissolved is inde- 
pendent of the amount in contact with the liquid. With moderately 
strong acid, the oxalate is converted into chloro-ox'ate with the 
elimination of oxalic acid, which consequently diminishes the solu- 
bility of the chloro-oxalate. The solubility of the thorium oxalate in 
hydrochloric acid is greatly diminished by the presence of small 
amounts of oxalic acid. W. G. 


Preparation and Properties of the Ammonium Salts of 
Some Organic Acids. LeRoy McMaster (Amer. Chem. J., 1913, 
49, 294—301).—Keiser and McMaster (this vol., i, 248) have 
described a method for the preparation of normal ammonium salts of 
dibasic organic acids. In continuation of this work, ammonium 
malonate, succinate, malate, tartrate, phthalate, and isophthalate have 
been prepared. The method has also been used for obtaining the salts 
of certain monobasic acids, and ammonium propionate, isobutyrate, 
palmitate, benzoate, and cinnamate are described. E. G. 


Crystalline Form and Optical Properties of Magnesium 
Malate. O.I. Moroscaxina (Bull. Acad. Sci. St. Pétersbourg, 1913, 
225—230).—Magnesium malate, MgC,H,0,.5H,O, crystallises in 
hemihedral forms of the rhombic system: a:6:c=0°7476:1 : 0°4096 
(compare Traube, A., 1899, i, 484). The etched figures and optical 
properties are described. a. oe 


Tetrolaldehyde (A*-Butinal) and Some of Its Derivatives. 
Paut L. Vieuter (Ann. Chim. Phys., 1913, [viii], 28, 433—536).—A 
résumé of the work accomplished, and already abstracted, on this 
subject since 1908. T. A. H. 


Catalytic Hydrogenation of Acetone. <A. Lassieur (Compt. 
rend., 1913, 156, 795—797. Compare Haller and Lassieur, A., 1910, i, 
355).—The hydrogenation of acetone by the method of Sabatier and 
Senderens at temperatures above 200° yields neither isopropyl alcohol 
nor a pinacone, but the principal product is methyl zsobutyl ketone, 
together with a small quantity of valerone and some still more highly 
condensed products. W.G. 


Migration of the Chlorine in the Halogenated Ketones. 
Epyonp E. Braise (Compt. rend., 1913, 156, 793—795. Compare this 
vol., i, 11).—By the chlorination of methyl ethyl ketone in the presence 
of water and marble a mixture of three chlorinated ketones is obtained. 
The smallest fraction is dichloromethyl ethyl ketone, b. p. 31°/ 
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33—34 mm. The second and largest fraction is chloromethyl a-chloro- 
ethyl ketone, b. p. 165° (compare Vladesco, A., 1892, 424). The third 
constituent is methyl a-dichloroethyl ketone (compare Favorski and 
Desbout, A., 1895, 497). On heating dichloromethy] ethyl ketone witha 
mixture of hydrochloric and acetic acids on a water-bath for six hours, 
50% of it is converted into chloromethyl a-chloroethyl ketone, one of 
the chlorine atoms having migrated. Increase in the amount of 
hydrochloric acid in the mixture facilitates the migration. W. G. 


Reduction of Acetobromoglucose and Similar Substances. 
Emit Fiscner and Karu Zacu (Sttzungsber. K. Akad. Wiss. Berlin. 
1913, 311—317).—On reduction of acetobromoglucose by means of 
zinc dust and acetic acid at the ordinary temperature, a crystalline 
compound, C,,.H,,0,, is obtained, together with a molecule of acetic acid. 
The new compound, acetoglucal, takes up two atoms of bromine. On 
hydrolysis three molecules of acetic acid are eliminated, and glucal, 
C,H,O,, a soluble viscid syrup, b. p. 170—185°/0°2 mm. pressure, is 
obtained. This behaves as an aldehyde, and forms oily hydrazones, but 
no osazones. It decolorises bromine in aqueous solution, and is 
decomposed by acids, giving an intense green pine-splinter reaction 
when heated with hydrochloric acid. 

ss CH:CH(CH,°OH : 

Provisionally the formula Wer ae (CH 90 is suggested. 
Acetobromogalactose and acetobromolactose behave similarly when 
reduced, but only oily products were obtained. 

Acetoglucal has m. p. 54—55°, [a]? — 13°02°. E. F. A. 


Phytin. R. H. Apers Puimmer and Harotp J. Pace (Biochem. 
J., 1913, 7, 157—174).—Inorganic phosphates in phytin can be 
estimated by precipitation with ammonium molybdate in semi-normal 
nitric acid at room temperature. The calcium can be estimated by 
precipitation as calcium sulphate, but not as oxalate. The magnesium can 
then be estimated as pyrophosphate. There is great difficulty in remov- 
ing the calcium from phytin in the preparation of phytic acid. The 
yield of inositol on hydrolysis of the latter is not quantitative; there 
is possibly another organic constituent in phytin. W. D. iH. 


Transformation of /-Arabinose into /-Ribose. WILLIAM 
ALBERDA VAN EKENSTEIN and JAN J. BLANKSMA (Chem. Weekblad, 1913, 
10, 213—214).—Heating with dilute aqueous sodium hydroxide partly 
converts /-arabinose into J-ribose, the presence of the latter in the 
mixture being proved by oxidising the two pentoses to arabonic acid 
and ribonic acid, converting these acids into their phenylhydrazides, 


and separating the hydrazides by fractional crystallisation. 
A. J. W. 


Action of Hydrogen Peroxide and Ferric Chloride on 
Starch. O. Durievx (Bull. Soc. chim. Belg., 1913, 27, 90—97. 
Compare Neuberg and Miura, A., 1911, i, 935; Gerber, A., 1912, 
i, 538).—Hydrogen peroxide solution does not hydrolyse soluble starch 
prepared by Fernbach’s method at the ordinary temperature, and the 
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same is true of colloidal solutions of iron or of mixtures of these two 
products. Similarly, a solution of ferric chloride does not hydrolyse 
starch, but when used along with hydrogen peroxide it causes 
hydrolysis at an appreciable rate, which increases with the quantity 
of ferric chloride employed. The results of experiments designed to 
test the influence of various factors on the reaction show that the 
quantity of reducing substances formed depends on the quantity of 
peroxide used, and that the acidity of the mixture increases with the 
quantity of reducing substances formed. The hydrogen peroxide is 
decomposed, but no oxygen is evolved unless the peroxide is present in 
excess. The iron remains in the ferric state until hydrolysis is complete, 
when it suffers reduction, the reducing substances disappearing at the 
same time. Measurements of the rate of hydrolysis show that the 
reaction does not follow the logarithmic law for a unimolecular reaction. 
Hydrogen peroxide reduces the rate of hydrolysis of starch by 
diastase and does not undergo decomposition itself. a. A; &. 


Starch of Glutinous Rice and Its Hydrolysis by Diastase. 
Yosuio Tanaka*(J. Ind. Eng. Chem., 1912, 4, 578—581).—The starch 
of glutinous rice is characterised by giving a red coloration with 
iodine ; the microscopic characteristics of these starch granules and 
the hydrolysed products do not apparently differ in any way from 
those of common rice starch. ‘The starch of glutinous rice does not 
contain amylodextrin, erythrodextrin, or the special proteins which 
have previously been considered to be the cause of the red iodine colora- 
tion ; nor does it contain any of the common starch, which gives a blue 
colour with iodine. 

Glutinous rice starch is, moreover, rapidly hydrolysed by diastase to 
dextrin with the production of a less amount of maltose than in the 
case of equal quantities of potato or common rice starch ; the author 
considers that glutinous rice starch contains a larger amount of 
amylopectin, or some analogous constituent which produces a dextrin 
that hydrolyses more slowly with diastase than does that from ordinary 
starch. 

It is probable that there are many other cereals in Nature contain- 
ing a similar variety of starch, its presence having been noted in 
glutinous millet, glutinous Panicum miliaceum, L., and in Andropogon 
Sorghum. The separation of glutinous from common rice starch is 
comparatively simple, as the former is opaque, the latter translucent. 


F. M. G. M. 


The Acetolysis of Cellulose to Dextrose Acetate. Hermann 
Ost (Verh. Ges. deut. Naturforsch. Aerzte., 1913, 124—125).—The end- 
product of the acetylation of cellulose is cellobiose octa-acetate (compare 
A., 1912, i, 680), which is readily obtained in a pure crystalline 
condition when a mixture of 5 grams of cellulose with 25 c.c. of acetic 
anhydride and 2°5 grams of concentrated sulphuric acid is kept at the 
room temperature for some days, or even weeks; the yield is 33%. 
The reaction proceeds farther on warming. For example, a mixture 
of 5 grams of cellulose, 25 c.c. of acetic anhydride, 25 c.c. of glacial 
acetic acid, and 5 grams of concentrated sulphuric acid when heated 
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for three days at 45° no longer gives cellobiose octa-acetate ; by extrac- 
tion with ether, a syrup consisting of a mixture of dextrose penta-, 
tetra-, and tri-acetates is obtained, which by further acetylation can be 
transformed into dextrose a-penta-acetate, m. p. 112°, and a rotation of 
+101:7°. The same product can be obtained directly from cellobiose 
octa-acetate. 

The results confirm the conclusion already drawn by Ost and 
Wilkening that the cellulose molecule is built up exclusively from 
dextrose residues. ae 


Nitrocellulose. H. Trpesco (Zeitsch. ges. Schiess-Sprengstoffwesen, 
1912, 7, 474—477).—An account of numerous experiments on various 
methods of preparing nitrocellulose, with special regard to the varying 
nitrogen content and stability of the products obtained under different 
conditions, such as varying the relative concentrations of the acids 
employed, the time allowed, and the temperature at which nitration 
is carried out, and employing different forms of cellulose for the 
experiments. F. M. G. M. 


Soil Humus. Sserman Leavitt (J. Ind. Lng. Chem., 1912, 4, 
601—604).—T wo methods of preparing samples of humus are fully 
described, and the following facts are emphasised. 

(1) Two methods were employed for the removal of clay : (a) Mooers 
and Hampton’s method; (6) mechanical separation, without evaporation 
to dryness. 

(2) Indications were obtained of the relative behaviour of ferric iron, 
ferrous iron, and calcium in the retention of humus from water 
solution. 

(3) Protein or protein-like substances were present in the humus 
examined. 

(4) A starch-like substance was present which can be hydrolysed by 
acids, acted on by diastase with subsequent acid hydrolysis, and both 
processes gave reducing sugars in comparable amounts in all samples of 
humus examined. 

(5) One of these reducing sugars was obtained in crystalline form, 
but has not yet been fully identified. 

(6) Pentosans were present in appreciable amounts in all samples of 
humus examined. 

(7) Nitrogen, present probably as an amino-acid, was found in the 
1% hydrochloric acid extract in all soils examined by the official 
method. F. M. G. M. 


Action of Hypochlorous Acid on Tertiary Amines. Jakos 
MEISENHEIMER (Ber., 1913, 46, 1148—1161).—Willstiitter and 
Iglauer (A., 1900, i, 458) have shown that dialkylchloroamines are 
formed by the action of hypochlorous acid on tertiary amines (compare 
also Hantzsch and Graf, A., 1905, 1,575). The authors have applied 
the reaction to simple tertiary amines, and are led to the conclusion 
that a trialkylamine dichloride is first formed, which rapidly decomposes 
with elimination of hydrogen chloride according to the scheme for 
trimethylamine : (i) N(CH,), + Cl, = N(CH,),Cl, ; 

(ii) N(CH,),Cl, = N(CH,),(;CH,)Cl + HCL. 
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Dimethylmethylene ammonium chloride becomes transformed into 
formaldehyde and dimethylamine hydrochloride, the latter finally 
reacting with excess of hypochlorite, yielding dimethylchloroamine, 
This explanation differs from that given by Willstitter or Hantzsch in 
that two molecules of hypochlorous acid are required for each molecule 
of amine instead of one, and thus accounts for the fact that Willstatter 
and Iglauer obtained the best yields of chloronortropidine only by the 
use of two or more molecules of hypochlorous acid. Further, it 
involves the formation of aldehydes instead of alcohols as secondary 
products, and the production of large quantities of formaldehyde or 
acetaldehyde during the action of sodium or calcium hypochlorite or 
trimethylamine or triethylamine has been experimentally proved. 
Such aldehydes must be directly formed, since, under the conditions 
employed, alcohols are not oxidised to aldehydes. The assumption of 
the primary addition of chlorine appears at first sight to be improbable, 
since free chlorine does not convert tertiary amines into dialkyl- 
chloroamines to an appreciable extent. ‘This is explained by the fact 
that two molecules of a tertiary amine are converted by one molecule 
of chlorine into a mixture of the hydrochlorides of the tertiary and 
secondary amines : 
2N(CH,), + Cl, + H,O = NMe,H,Cl + NMe,HCl + CH,0, 

and that free chlorine does not react with salts of amines in the same 
manner as with the free amines. 

No action occurs when the hydrochlorides of trimethylamine or 
triethylamine are mixed with aqueous solutions of free hypochlorous 
acid. With the free amines, dialkylchloroamines are formed in small 
quantity. Good yields of the latter substances can only be obtained 
by employing sodium hypochlorite or, better, bleaching powder. 

An aqueous solution of trimethylamine hydrochloride was added to 
a cooled suspension of bleaching powder in water. On distillation, a 
mixture of dimethylchloroamine and methyldichloroamine was obtained, 
the latter being derived from decomposition of the former. Form- 
aldehyde remained chiefly in the residue, and was identified by 
precipitation with p-nitrophenylhydrazine. Good yields of chloroamine 
were only obtained when a large excess of bleaching powder was used. 
Employment of sodium hypochlorite led to similar results. The yields, 
however, were uniformly less, and the best experimental conditions 
less readily ascertained. Nitrogen, nitric acid, and tetramethy]- 
ammonium chloride were not formed. 

Trietbylamine hydrochloride in aqueous solution was similarly 
converted by an aqueous suspension of bleaching powder into a 
mixture of diethylchloroamine and ethyldichloroamine, which possibly 
contained a small quantity of chloroform. A large excess of bleaching 
powder was necessary, since, otherwise, the yields of chloroamine 
became very small. On the other hand, a portion of the triethylamine 
became then converted into diethylamine as was shown in experiments 
with sodium hypochlorite. 

Triethylamine hydrochloride did not react with chlorine water, 
which, however, was decolorised by dimethylamine hydrochloride. 

The reaction between triethylamine and chlorine water has been 
investigated. When the former was distilled into the latter, smaller 
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quantities of diethylamine hydrochloride and acetaldehyde were 
obtained than are required by the equation : 
2NEt, + Cl, + H,O = NEt,HCl + NEt,H,Cl + C,H,0. 

The authors consider that acid is formed in by-reactions which 
converts the tertiary amine into the corresponding salt, which is not 
acted on by chlorine. In a subsequent experiment, in which the. 
amine was added in one portion to the chlorine water, a somewhat 
larger amount of aldehyde was detected. H. W. 


Preparation of Betaine from Molasses Residues. Kari 
Ursan (Zeitsch. Zuckerind. Béhm., 1913, 37, 339—341).—To obtain 
betaine the evaporated molasses residues are mixed with an equal 
volume of concentrated hydrochioric acid. After cooling, the alkali 
chlorides which have separated are removed by filtration, and the 
filtrate is evaporated in a porcelain dish. The volatile organic acids 
and hydrochloric acid pass away, and humus substances are precipi- 
tated. These are also filtered off, and the residue further evaporated 
toa thick syrup. This is dissolved in water, filtered, decolorised by 
means of charcoal, and concentrated, when betaine hydrochloride 
separates out in a nearly pure state. E. F. A. 


Chemical Reactions Brought About by Sunlight. Domenico 
Ganassini (Chem. Zentr., 1913, i, 153—154; from Giorn. Farm. Chim., 
1912, 61, 439—444, 481—491).—Aqueous solutions of some mono- 
and di-basic amino-acids have been exposed to sunlight for three or 


four days, then treated with an excess of magnesium oxide, and left 
with red litmus paper. This soon became blue, whereas solutions 
which had been kept in the dark were without action. It was shown 
that glycine, alanine, asparagine, aspartic acid, and glutamic acid 
gradually decomposed into the corresponding aldehyde, ammonia, and 
carbon dioxide. J.C. W. 


Synthesis of the Natural Hydroxyproline Present in 
Proteins. Pyrrolidine Derivatives. IV. Hermann Leucus and 
JoserH F. Brewster (Ber., 1913, 46, 986—1000).—The preparation 
of hydroxyproline has been improved by treating ad-dichlorovalero- 
lactone with ammonia iostead of §-chloro-a-bromovalerolactone. 

y-Hydroxyproline-(a)-phenylcarbimide is resolved by means of 
quinine. The synthetic /-y-hydroxyproline derivative has [a]? — 37:0°, 
whereas the natural product has [a]} —37°'2°. This synthesis confirms 
the y-position of the hydroxy-group and the structure assumed for the 
natural hydroxyproline. 

The phenylcarbimide of hydroxyproline-(5) is also resolved by 
means of quinine, the ammonium salt having [a], +45°/d. The active 
acid could not be obtained crystalline, but the corresponding hydantoins 
crystallise without difficulty. 

To convert the y-hydroxyproline-phenylcarbimide into the corre- 
sponding amino-acid, heating with concentrated hydrochloric acid in a 
sealed tube at 95° is necessary, but the product has lost its optical 
activity. To preserve this, the heating is carried out at 95° with 
aqueous ammonia, when y-hydroxyproline and phenylcarbamide are 
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obtained. The synthetic /-hydroxyproline has [a]? —76°3°, whereas 
the only value available for the natural acid is — 81°. 

The quinine salt of hydrouyproline-phenylcarbinide crystallises in 
needles or thin prisms, m. p. 206—209° (decomp.), [z]) —37°2°. 

The corresponding hydantoin also crystallises in needles or thin 
prisms, m. p. 122—123°, [a]? — 50°4°. 

1-y-Hydroxyproline-phenylcarbimide-(a) has m. p. 175°. 

The corresponding derivative of y-hydroxyproline-(6) does not 
crystallise, but the hydantoin forms lustrous, oblique prisms, m. p. 
156—158°, [a] —55:2°. E. F. 


A New Amino-acid of the Composition C,H,,0,N Obtained 
by the Total Hydrolysis of the Proteins of the Nerve 
Substance. Emit ABDERHALDEN and ArTHUR WEIL (Zettsch. physiol. 
Chem., 1913, 84, 39—59. Compare A., 1912, ii, 1191).—The leucine 
fraction of the products of the complete hydrolysis of nerve proteins 
contains an amino-acid, C,H,,0,N, differing from either leucine, 

CHMe,°CH,°CH(NH,)-CO,H, 

or isoleucine, CH MeEt-CH(NH,)-CO,H, which is regarded as d-a-amino- 
hexoie acid, CH,*[CH,],-CH(NH,)*CO,H, and termed caprine. The 
existence of this isomeride in the nerve proteins was suggested by 
Thudichum, who did not determine its constitution. It is probable that 
it is present in other proteins. The ester of d-caprine has b. p. 
91°/12 mm. d-Caprine itself has decomp. 285°, [a]?) + 6°53° in water, 
and +14°1° in 20% hydrochloric acid, and tastes faintly sweet. The 
corresponding hydroay-acid crystallises in long, four-angled plates, 
m. p. 57°, [a] — 468°. . The same acid prepared from the synthetic 
amino-acid forms slender, needle-shaped prisms, m. p. 60°, [a]p — 2°17°, 
whereas the corresponding hydroxy-acid from /-leucine has m. p. 71°, 
[a]p — 16°37°. E. F. A. 


Compounds of Guanylcarbamide and Guanylguanidine with 
Dextrose. Lropotp Rap.Bercer (Chem. Zentr., 1912, ii, 1963—1964 ; 
from Osterr. wng. Zeitsch. Zucker-Ind. Landw., 1912, 41, 745—750).— 
Guanylcarbamide (dicyanodiamidine) forms a chloride, C,H,ON ,Cl,4H,0, 
which is obtained in thin, colourless leaflets by evaporating the solu- 
tion in concentrated hydrochloric acid over lime. The aqueous solution 
is neutral, and when rendered alkaline and boiled with a few drops of 
copper sulphate solution, develops a violet colour and deposits a rose- 
red powder, C,H,O.N,Cu, on cooling, Guanylguanidine (biguanide), 
may be purified by recrystallisation from alcohol (compare Bamberger 
and Dieckmann, A., 1892, 737). The chloride has the formula 

©,H,N,Cl,. 

The chlorides condense with dextrose in alcoholic solution. Guanyl- 
carbamide-dextrose, 

OH:CH,°[(CH-OH],-CH:N-C(NH)-NH-CO-NH,,HCl, 
forms slender, microscopic needles, m. p. 107° (decomp.), af + 0°2° (2% 
solution in alcohol, 2-dem. tube), which reduce Fehling’s solution and 
respond to the above test for guanylearbamide. Guanylguanidine- 
dextrose, OH-CH,*[(CH*OH],-CH:N-C(NH)-NH-C(NH)-NH,,2HCI, 
forms small needles which sinter at 116°, have a bitter taste, reduce 
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Fehling’s solution, and give red needles of cuprobiguanide sulphate 
with ammoniacal copper sulphate. A 2% alcoholic solution in a 
2-dem. tube gives ap +0°5°. J. 0. W. 


Action of Sulphuric Acid on Dicyanodiamide Correction. 
Hsatmar Lipo (Ber., 1913, 46, 1218. Compare this vol., i, 252).— 
The formula for dicyanodiamide was suggested by Bamberger (A., 
1883, 907) and not by Pohl, and the reduction to guanidine was 
accomplished by Bamberger and Seeberger (A., 1893, 494). 

J.C. W. 


Colour Changes in Solutions of Cobaltous Thiocyanate. 
Ratt WernicKe (Anal. Soc. Chim. Argentina, 1913, 1, 8—32).—Pure 
cobaltous thiocyanate was obtained by the action of an excess of the 
sulphate on alcoholic potassium thiocyanate, and repeated extraction 
and crystallisation of the cobalt salt by alcohol. Data of the 
conductivity and viscosity are given. The phenomena of colour-change 
are in general similar to those shown by the chloride. G. D. L. 


Reduction of Sodium Nitroprusside by Hydrogen Sulphide. 
DomENico VENDITORI (Atti R. Accad. Lincei, 1913, {[v], 22, i, 162—167. 
Compare A., 1906, i, 486).—The reduction was effected by the action 
of an excess of hydrogen sulphide on a 10% solution of sodium nitro- 
prusside kept on a water-bath for five or six hours. Hydrogen cyanide 
is evolved, and ultimately there results a solution (of nitrosulphide 
and ferrocyanide) and a precipitate (of sulphur and complex iron 
cyanogen compounds). As to the soluble products, 100 parts of 
nitroprusside yield about 13 parts of the nitrosulphide, NaFe,(NO),S,, 
and about 42 parts of sodium ferrocyanide. The yellowish-white 
precipitate becomes blue on exposure to the air; the yield of it is 
about 33% of the nitroprusside taken. When it is treated with warm 
concentrated hydrochloric acid, a blue powder remains undissolved, 
whilst the solution contains a green substance which can be re- 
precipitated with water. It is uncertain whether the acid effects 
a separation or induces a further reaction. The original crude 
precipitate seems to have a constant composition. B. ¥.&. 


Vinyleyclopropane and its Derivatives. Nicoiai J. Demsanov 
and M. Dosarenko (J. Russ. Phys. Chem. Soc., 1913, 45, 176—184). 
—By various methods Gustavson (A., 1896, i, 669) obtained from 
vinyltrimethylene an alcohol, b. p. 115—118°. This alcohol is of 
tertiary character, and from the value of its optical exaltation and 
from the fact that its boiling point exceeds that of dimethylethyl- 
carbinol by 15°, which is also the difference between the boiling 
points of B-methylbutyl alcohol and cyclobutylcarbinol, the authors 
conclude that it isiprobably 1-methyleyc/obutan-1-ol, 

CH <2 >CMe-0H, 
and not 1-ethyleyclopropan-1-ol. ; 

The alcohol is converted by the action of hydriodic acid, first into 
the iodide, C;H,I, b. p. 50°/22 mm., 53°/30 mm., D)* 1°603, and 
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subsequently into the iodide, C,H, I,. Reduction of the iodide 
C,H,I, by means of zinc dust and acetic acid yields (1) ethylcyclo- 


propane, dy HE b. p. 34—35°/753 mm., D} 0°6973, D§ 0°6971, 


Di 0°6805, n§ 13814, which is also obtained on reducing vinyleyclo- 
propane by means of hydrogen in presence of platinum black, and 


(2) an ester, C;H,,0,, of the original alcohol and acetic acid. 
op A 


Terpenes and Ethereal Oils. CXIV. Alicyclic Unsaturated 
Hydrocarbons. Orro Wa.iacn (Annalen, 1913, 396, 264—284).— 
4-Methyleyclohexan-l-one and magnesium methyl iodide yield by the 
usual method 1 : 4-dimethyleyclohexan-l-ol, which is converted by 
boiling dilute sulphuri¢ acid into 1 : 4-dimethyl-A'-cyclohexene, b. p. 
127—128°, D’*” 0°8020, n, 1°4459. By oxidation with 1% potassium 
permanganate at 0°, the latter is converted into 1 : 4-dimethylcyclo- 
hexane-| : 2-diol, m. p. 77°, which yields 1 : 4-dimethyleyclohexan-2-one 
by treatment with dilute sulphuricacid. 1 : 4-Dimethyl-A1-cyclohexene 
forms a nitrosochloride, m. p. 83—84°, which is easily volatile with 


steam, forms a nitrolpiperidide, 0;NHyy'CMe<qiy ee oH >CHMe, 


m. p. 169-—170°, and is converted into 1: 4- “dintothyl = eyelohexen- 
2-oneoxime by loss of hydrogen chloride. 

i-1 : 3-Dimethyleyclohexan-3-ol is converted by boiling dilute sul- 
phuric acid into 1: 3-dimethyl-A*-cyclohewene, b. p. 127°5—128°5°, 
D* 0°8025, nP 1:4466, which forms a nitrosochloride (the nitrolpiperidide 
has m. p. 130—131°) extremely slowly, and is oxidised to 1 : 3-dimethyl- 
cyclohexane-3 : 4-diol by 1% potassium permanganate. 

By careful fractional distillation with an efficient column, it can be 
shown that the liquid obtained by the auto-condensation of methyl- 
heptenone in the presence of zinc chloride or phosphoric oxide, and 
hitherto regarded as pure dihydro-m-xylene, contains 1 : 3-dimethy]l- 
A8-cyclohexene. Also when methylheptenone is treated with 75% 
sulphuric acid, the product is shown to be a mixture of 1 :3-dimethy]l- 
A®-cyclohexene and m-xylene. 

1 : 2-Dimethyleyclohexan-1l-ol and boiling dilute sulphuric acid yield 
1 : 2-dimethyl-A!-cyclohexene, b. p. 135—137° (Sabatier gives 132°), 
D” 0°824, nf 14587, which forms a nitrosochloride, m. p. 58—60°, 
colourless when solid, blue when liquid, from which an oxime cannot 
be obtained. The unsaturated hydrocarbon forms a dibromide, m. p. 
154—156°, and a glycol, m. p. about 38—39°, by oxidation. 

With L. Avaspurcer.]|—By warming with dilute sulphuric acid, 
4-methyl-1-ethyleyclohexan-l-ol yields chiefly 4-methyl-1-ethyl-A}-cyclo- 
hexene, b. p. 153—154°, D® 0°8145, mp 1°4514, which forms a nitroso- 
chloride consisting of two stereoisomeric modifications, one having 
m. p. 103—104° and being sparingly soluble in acetone or petroleum, 
the other having m. p. 98—99° and being easily soluble. Both 
modifications yield the same nitrolpiperidide, m. p. 134°, and by loss of 
hydrogen chloride the same oxime, m. p. 59—60°. By oxidation with 
dilute potassium permanganate, 4-methyl-l-ethyl-Al-cyclohexene is 
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converted into 4-methyl-l-ethyleyclohexane-|:2-diol, m. p. 76—T77°, 
the constitution of which is proved by its conversion into 4-methyl- 
1-ethyleyclohexan-2-one. 

[With Hans Scutupacs.|—l1 : 3: 5-Trimethyleyclohexan-1-ol, b. p. 
181°, prepared from 3:5-dimethyleyclohexan-l-one and an excess of 
magnesium methyl iodide, is converted by boiling 50% sulphuric acid 
into 1:3: 5-trimethyl-A-cyclohexene, b. p. 142°5—143°5°, D®! 0°7965, 
ny 1°4447, which forms a nitrosochloride, m. p. 134° (nitrolpiperidide, 
m. p. 122—123°), and is oxidised to 1:3: 5-trimethylcyclohexane- 
1: 2-diol, m. p. 104°, by cold dilute potassium permanganate. OC. 8. 


Preparation of Partly Hydrogenised Cyclic Hydrocarbons. 
BapiscHE AniLin- & Sopa-Faprik (D.R.-P. 255538. Compare this 
vol., i, 349).—When dichlorocyclohexane is heated at 350—450° and 
15—20 mm. in the presence of potassium hydroxide, it gives rise to 
cyclohexadiene, whilst 1:2-dibromocyclohexane furnishes A‘ * *-cyclo- 
hexadiene and chlorocyclopentane yields cyclopentene. F. M. G. M. 


Derivatives of Phenylacetylene, Methoxyphenylacetylene, 
and Allied Compounds. Franz Kuncxe.t | with Kurt Eras, Emin 
Miuier, and Atrrep Hitpepranpt| (Ber. Deut. Pharm. Ges., 1913, 
23, 188—227).—A recapitulation and extension of previous work on 
the preparation of derivatives of phenylacetylene from aryl chloro- 
methyl ketones (A., 1897, i, 282, 522; 1901, i, 75, 552, 638; 1903, i, 
413). 

p-Tolylacetylene combines with bromine to form a dibromide, a pale 
yellow oil, b. p. 139—143°/13 mm., D!’ 1°669, anda yellow, viscid, 
oily tetrabromide ; with ammoniacal silver nitrate it yields a white, 
gelatinous silver salt, which forms an explosive grey powder when dry. 
The copper salt is light yellow, and is oxidised by aqueous potassium 
ferricyanide in the presence of potassium hydroxide to di-p-tolylbuta- 
di-inene, C,H,*CiC-CiC-C,H,. This crystallises in white needles, m. p. 
183°, and yields a dibromide, m. p. 148°, tetrabromide, m. p. 163°, and 
an octabromide, m. p. 156—157°. 

p-Ethylphenylacetylene gives a yellow oily dibromide, b. p. 
168—172°/20 mm., D!§ 1:598, a tetrabromide, and greenish-grey silver 
salt ; the copper salt forms a light yellow powder, and is oxidised by 
alcoholic potassium ferricyanide to di-p-ethylphenylbutadi-inene, white 
needles, m. p. 72°. 

a3-Dichloro-2-bromo-5-methoxystyrene, OMe’C,H,Br°CCl:CHCI, pre- 
pared from 2-bromo-5-methoxyphenyl chloromethyl ketone and 
phosphorus pentachloride,jforms a yellowish-brown oil, b. p. 210—215°/ 
25 mm., D!§ 13610. When heated with phosphorus pentachloride on 
the water-bath, 3: 4-dichloroacetyl-l-methoxybenzene gives rise to 
l-methoay-3 : 4-bis-aB-dichlorovinylbenzene, OMe-C,H,(CCI:CHCl),, a 
pale yellow liquid, b. p. 160—170°/17 mm., D®! 1-461; if the reaction 
is carried out at a higher temperature, 2 : 5-dichloro-l-methoay-3 : 4-bis- 
aB-dichlorovinylbenzene, OMe-C,HCI,(CCI:CHCI)., a yellow oil, b. p. 
in vacuum 170—180°, D!® 1:570, is produced. 
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aB-2 : 5-Tetrachloro-4-methoxystyrene, OMe*C,H,Cl,*CCI:CHCI, _ pre- 
pared by boiling p-methoxyphenyl chloromethyl ketone with excess of 
phosphorus pentachloride, is a yellow liquid of aromatic odour, b. p. 
165—175°/18 mm., D' 1:44; the prolonged action of phosphorus 
pentachloride gives rise to af-2 :3:5-pentachloro-4-methowystyrene, a 
yellow oil which has b. p. 180—190°/20 mm., D!® 1-6100, and solidifies 
when kept. 

aB-Dichloro-p-ethoxystyrene, prepared from p-ethoxyphenyl chloro- 
methyl ketone, is a brownish-yellow liquid of disagreeable odour, b. p. 
170—180°/26 mm., D®° 1:243. 

5-Methoxy-o-tolyl chloromethyl ketone gives rise to a8-dichloro-5- 
methoxy-2-methylstyrene, OMe-C,H,Me-CCI:CHCl, a pale yellow oil, 
b. p. 160°/20 mm., D!® 1:2520; chloro-5-methoxy-o-tolylacetylene has 
b. p. 145—150°/15 mm., D!® 1166. 5-Methowry-o-tolylacetylene is a pale 
yellow liquid of ethereal odour, b. p. 110—120°/18 mm., D!” 1-011. 

2 :4-Dimethoxyphenyl chloromethyl ketone, prepared from resorcinol 
dimethyl ether and chloroacety! chloride, crystallises in yellow leaflets, 
m. p. 104°, and yields with phosphorus peutachloride, aB-dichloro-2 : 4- 
dimethoxystyrene, a reddish-yellow liquid which has a sweet odour and 
becomes crystalline when kept, b. p. 160—165°/18 mm. 

Resorcinol diethyl ether and chloroacetyl chloride yield 4: 4(?)-di- 
chloroacetyl-1 : 3-diethorybenzene, C;H,(OEt),(CO*CH,Cl),, small, yellow 
needles, m. p. 106°. 

Di-p-chloroacety yldiphenyl ether, O(C,H,°CO°CH,Cl),, prepared from 
diphenyl ether and chloroacety! chloride, forms greenish granules, 
m. p. 111°, and gives rise to di-p-aB-dichlorovinyldiphenyl ether, 
O(C,H,°CC1:CHCl),, a viscid liquid having a green shimmer, b. p. 
225°/20 mm. 

2 :6-Dichloroacetyl mesitylene, from chloroacetyl chloride and 
mesitylene, forms large, lustrous crystals, m. p. 134—135° (compare 
Meyer, A., 1897, i, 55), and yields 1 : 3 : 5-trimethyl-2 : 6-bis-aB-dichloro- 
vinylbenzene, C,H Me,(CCI:CHCl),, a colourless oil, b. p. 180—181°/ 
12 mm., D® 1:3106. When impure, the last-named substance 
gradually loses hydrogen chloride on exposure to air, yielding a white 
substance, m. p. 95°. 

2:4: 6-Zrvethylphenyl chloromethyl ketone, prepared from 2: 4: 6- 
triethylbenzene, is a strongly refractive liquid, b. p. 207—215°/20 mm., 
and yields af-dichloro-2 : 4 : 6-triethylstyrene, which forms a golden- 
yellow oil of aromatic odour, b. p. 175°/18 mm., D8 1:1447; 2:4:6- 
triethylphenylchloroacetylene, a yellow oil, b. p. 155°/18 mm., D1 1-0236 ; 
2:4: 6-triethylphenylacetylene, a colourless liquid, b. p. 124—126°/ 
14—16 mm., D?! 0:9004, which forms a yellow, amorphous copper salt. 

2: 6- -Dichloroacetyl- 1:3: 5-triethylbenzene, C,HEt,(CO-CH,Cl),, cry- 
stallises in transparent, hexagonal plates, m. p. 71—72°, and gives rise 
to 1:3: 5-triethyl-2 : 6-di-aB-dichlorovinylbenzene, C,HEt,(CCl:CHC)),, 
a golden-yellow oil, b. p. 210—215°/17—18 mm., Dis 1°245. 

2 : 4-Di-chloroacetyl-6-acetyl-1 :3 : 5-triethylbenzene, 

COMe- C,Et,(CO°CH,Cl),, 
from 2: 4:6-triethylphenyl methyl ketone and chloroacetyl chloride, 
crystallises in stout, transparent needles, m. p. 72°. F. B. 
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Preparation of Sulphonic Acids of the Benzene and 
Naphthalene Series. FARBENFABRIKEN voRM. Friepr. BAYER & Co. 
(D.R.-P. 255724. Compare Friedliinder and Lucht, A., 1894, i, 138). 
—When an electric current is passed through an alkaline solution of 
an aniline-, naphthylamine- or naphthol-polysulphonic acid in the 
presence of sodium amalgam a sulphonic group is eliminated. 

The reduction of the following compounds is described : aniline-3 : 6- 
disulphonie acid to aniline-3-sulphonic acid; a-naphthylamine-é4 : 8- 
disulphonic acid to a-naphthylamine-4-sulphonic acid ; {-naphthyl- 
amine-4 : 8-disulphonic acid to the corresponding -8-sulphonic acid ; 
B-naphthylamine-5 : 7-disulphonic acid to 8-naphthylamine-7-sulphonic 
acid; a-naphthylamine- 3:5:7-trisulphonic acid to a-naphthylamine- 
3:7-disulphonic acid; a-naphthylamine-2:4:6-trisulphonic acid to 
a-naphthylamine-2 :4-disulphonic acid; a-naphthylamine-2 : 5 :7-tri- 
sulphonic acid to a-naphthylamine-2 :7-disulphonic acid; a-naphthol- 
3:8-disulphonic acid to a-naphthol-3-sulphonic acid; a-naphthol- 
2:4:8-trisulphonic acid to a-naphthol-2:4-disulphonic acid, and 
8-naphthol-3 : 6 : 8-trisulphonic acid to B-naphthol-3 :6-disulphonic acid. 

F. M. G. M. 


A!-Dihydronaphthalene. Fritz Straus (Ber., 1913, 46, 
1051—1055).—-By the exhaustive methylation of tetrahydro-B- 
naphthylamine, Willstatter and King (this vol., i, 353) have obtained 
a dihydronaphthalene which they consider to be identical with the 
A*-dibydronaphthalene, described by Bamberger (A., 1896, i, 99). 

The author points out, however, that the properties of Willstitter 
and King’s dihydro-compound show such complete agreement with 
those of the A!-dihydronaphthalene (this vol., i, 256) that there can be 
no doubt as to the identity of the two hydrocarbons. — 

A*-Dihydronaphthalene forms a dibromide differing very little in 
m. p. from that of the A1-isomeride. The removal of bromine by 
means of zinc in alcoholic solution yields in each case the original 
hydrocarbon. The statement of Willstitter and King that their 
dihydronaphthalene can be obtained by the removal of bromine from 
the dibromide of Bamberger’s A?-dihydro-compound is, therefore, 
erroneous. F, B. 


Halogen Compounds of Anthracene. Kurt H. Meyer and 
Kart Zaun (Annalen, 1913, 396, 166—180).—The halogen additive 
compounds of anthracene are derivatives of 1:2:3: 4-tetrahydro- 
anthracene. Attempts to replace the halogen atoms by hydroxyl, 
amino-, and other groups have been unsuccessful, but a new case of 
isomerism has been observed. 

Graebe and Liebermann have shown that the action of bromine 
vapour on anthracene yields 9: 10-dibromoanthracene tetrabromide. 
This yields 1:3:9:10-tetrabromoanthracene by treatment with 
alcoholic potassium hydroxide, 2:9: 10-tribromoanthracene by heat- 
ms and 9: 10-dibromoanthracene by reduction with zinc and acetic 
acid. 
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By treating anthracene moistened with chloroform with bromine 
(4 mols.) in chloroform, a substance, C,,H,Br,, m. p. 134—135° 
(decomp.), colourless needles, is obtained, which reacts like the older 
isomeride towards alcoholic potassium hydroxide, heating, and reducing 
agents. The two isomerides, therefore, are structurally alike. It is 
suggested that the two are stereoisomeric, the new compound, which 
is called a-9:10-dibromoanthracene tetrabromide, having the four 
homonuclear bromine atoms in cis-positions, whilst in the older (-) 
compound they are alternately cis and trans. These configurations 
are in harmony with a property which is characteristic of the a-, but 
not of the B-isomeride. a-9:10-Dibromoanthracene tetrabromide in 
oiling benzene is decomposed into bromine and 9 :10-dibromoanthracene 
by exposure to sunlight or to the light of a mercury lamp; the change 
is not reversible in boiling benzene in darkness. 

a-9:10-Dichloroanthracene tetrabromide, C,,H,Cl,Br,, m. p. 141—142° 
(decomp.), colourless, hexagonal prisms, prepared from dichloro- 
anthracene and bromine (2 mols.) in chloroform, exhibits a similar 
photochemical decomposition in benzene, whilst the long-known 
B-isomeride does not. 

The 9:10-dichloroanthracene tetrachloride obtained by Hammerschlag 
by passing chlorine into a benzene solution of anthracene is the 
f-isomeride, since it is photochemically inactive and does not liberate 
iodine from potassium iodide. The a-isomeride has not been obtained. 
The B-isomeride yields 1:3:9:10-tetrachloroanthracene (the con- 
stitution of which is proved by its conversion into 1 : 3-dichloro- 
anthraquinone) by treatment with alcoholic potassium hydroxide, 
2:3:9:10-tetrachloroanthracene, m. p. 240—241°, yellow needles 
(yielding 2: 3-dichloroanthraquinone by oxidation), by heating above 
its m. p., and 9: 10-dichloroanthracene by reduction with zine and 
acetic acid. 

9:9:10:10-Tetrachloroanthracene, m. p. 170° (Schwarzer gives 
149—150°), obtained together with 9: 10-dichloroanthracene tetra- 
chloride by passing chlorine into a chloroform solution of anthracene 


at 0°, yields the dianit, NPh:O<peH+>C:NPh, m. p. 201—202°, 


6144 
golden-yellow leaflets, with aniline in boiling alcohol, and the ¢etra- 
methylacetal, C(OMe),<C°Ht4>C(OMe),, m. p. 161—162°, colourless 

pit, 


crystals, with boiling methyl alcohol and sodium carbonate. 
C.S. 


Preparation of o-Substituted Derivatives of Acetoacetanilide 
and Their Homologues. FARBENFABRIKEN VORM. FRIEDR. Bayer & 
Co. (D.R.-P. 256621).—3-Chiloroacetoaceto-o-toluidide, colourless needles, 
m. p. 120°, is obtained in 66% yield when a solution of ethyl aceto- 
acetate in chlorobenzene is added to a hot solution of 3-chloro-o-toluidine 
in the same solvent. 

o-Chloroacetoacetanilide is prepared in 75% yield in a similar manner 
from o-chloroaniline. 

Acetoaceto-o-anisidide, a colourless, cr§stalline powder, has m. p. 84°, 
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whilst the analogous compounds from 3-amino-p-toly! ethyl ether and 
from phenyl o-aminophenyl ether have m. p. 80° and 61° respectively. 
F, M. G. M. 


The Manufacture of Tetranitromethylaniline. F. LANGENSCHEIDT 
(Zeitsch. ges. Schiess-Sprengstoffwesen, 1912, 7, 445—447).—2: 4: 6-N- 
Tetranttromethylaniline (“ Tetril”’) (annexed formula), m. p. 129—130°, 

NO «is obtained in 87% yield when pure methyl- or 

— dimethyl-aniline is dissolved in 10 parts of 
NOC NMeNO, concentrated sulphuric acid (pure and free from 
—NO lead), thoroughly cooled, and slowly added to 4°3 

3 parts of nitric acid (47° Be’) at 40°, 44° being 


the utmost limit to which the temperature may rise in the early stages 
of the operation ; later, when the violence of the action decreases, it is 
allowed to rise to, and maintained at, about 53—55°, and after about 
eleven hours the nitration is completed. The product is purified by 
crystallisation from benzene. F. M. G. M. 


[Preparation of 4-Chloro-2:6-diaminophenol.] FarBwerKe 
vorm. Meister, Lucius & Brinine (D.R.-P. 256794).—4-Chloro-2 : 6- 
diaminophenol, obtained by the reduction of 4-chloro-2 : 6-dinitrophenol, 
crystallises from hot water in needles, has m. p. 88—89°, and furnishes 
crystalline salts. 

3 :5-Diamino-p-cresol, m. p. 146°, is prepared by the reduction of the 
corresponding 3 : 5-dinitro-p-cresol. F. M. G. M. 


Preparation of Dialkylaminoformic Esters. FARrBENFABRIKEN 
vorM. Frizepr. Bayer & Co, (D.R.-P. 255942).—When halogen formic 
esters are treated with trialkylamines the following reaction takes 
place: CICO,R+NMe,=NMe,Cl-CO,R, and the compounds so 
obtained when heated give rise to dialkylaminoformic esters of 
the general formula: NMe,Cl-CO,R=NMe,°CO,R+MeCl (R may 
be alkyl, ary], or alkylaryl). 

Phenyl dimethylaminoformate, NMe,*CO,Ph, colourless needles, m. p. 
44—45°, b. p. 134—135°/16 mm., is obtained in quantitative yield 
when a cooled benzene solution of trimethylamine is slowly treated 
with phenyl! chloro-formate; the intermediate compound, NMe,Cl*-CO,Ph, 
separates as a colourless, crystalline precipitate, and, on subsequently 
boiling, the reaction mixture is slowly converted into the foregoing ester. 

Tolyl dimethylaminoformate, N Me,*CO,°C,H,Me, a viscid, colourless oil, 
b. p. 145—195°/15 mm., consisting of a mixture of the ortho-, meta., 
and para-isomerides, is prepared in a similar manner from the mixture 
of tolyl chloroformates, b. p. 85—105°/18 mm., obtained by the action of 
carbonyl chloride on a freshly distilled benzene solution of crude cresol 
(b. p. 190—206°) in the presence of dimethylaniline. 

B-Naphthy/ chloreformate, colourless prisms, m. p. 57° (prepared from 
carbonyl! chloride and B-naphthol), when treated with trimethylamine 
furnishes the compound, NMe,CI-CO,°C,,H,, as a colourless, crystalline 
precipitate, and on boiling is converted into B-naphthyl dimethylamino- 
Sormate, NMe,*CO,*C,,H,, colourless crystals, m. p. 92°. 
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isoAmyl dimethylaminoformate, Me,N-CO,°C,H,,, a colourless oil, b. p. 
194—197°, and phenyl diethylaminoformate, N Et,*CO,Ph, a colourless 
oil, b. p. 142—146°/13 mm., are prepared in a similar manner. 

F. M. G. M. 


Preparation of Aromatic Selenocyano-compounds. Farps- 
WERKE vorM. Meister, Lucius & Brinine (D.R.-P. 255982).—An 
account of the preparation of compounds previously described by 
Bauer (this vol., i, 263); the m. p. of o-nitrophenyl selenocyanate is 
given as 144—145° (Joc. cit., 142°). F. M. G. M. 


Iron Compounds of Phenols. IV. Rupotr F. WEINtANpD 
and Kari Binper (Ber., 1913, 46, 874—885).—The dark blue 
substance obtainable from catechol and ferric acetate, which dissolves 
in water to a green solution, was provisionally regarded as having the 
structure Fe,(C,H,O,),°OH,7H,O (A., 1912, i, 445), but it is now 
shown to yield acetic acid when warmed, and to contain actually one 
atomic weight of iron to a molecular weight of acetic acid and of 
catechol ; it is obtained when two molecular proportions of ferric 
acetate are mixed with 1—2 of catechol in aqueous solution. If, 
however, four times the above quantity of catechol is used the violet 


acid, nl Pt a Oss | 1,0 (loc. cit.), is obtained. It is therefore a 


probable conclusion that the substance which yields a green solution is 
a complex salt containing as components the above violet acid and the 
hexa-acetotriferric base (Weinland and Gussmann, A., 1910, i, 457), 
the constitution accordingly being : 

[Fe,(OAc), |[ Fe(C,H,O,)o],,12H,0. 
The view is confirmed by the production of a green colour on the 
addition of the red solution of ferric acetate to a solution of an alkali 
salt of the above violet acid, or on the addition of a little catechol 
to ferric acetate solution. It is suggested that the green coloration 
produced by ferric chloride solution with catechol may be due to the 
formation of some analogous complex salt. The green colour of the solu- 
tions of the above complex salt is not due to the mere superposition of 
the colours of the acid and metallic radicles, but the possibility is not 
excluded that some decomposition may occur during the process of 
solution with formation of still unknown complexes. 

The preparation of the violet acid can be effected without the 
addition of sodium acetate (compare A., 1912, i, 445), provided that 
sufficient catechol is added to decompose all the ferric acetate. 

As ferric chloride is soluble in certain organic solvents, the reaction 
of this substance with catechol was examined in other solvents than 
water. In ethereal solution the reaction product was a crystalline, 
blackish-brown substance, Fe(O*C,H,*OH)CI,,Et,0 (compare A., 1912, i, 
850), which may possibly be an oxonium salt of ether with the acidic 
portion of the substance; it is very sensitive to moisture, and soon 
becomes decomposed in the air; in alcohol it gives a blue solution. 
The reaction in acetophenone solution yields a product which when 
precipitated by pyridine forms bluish-black, microscopic leaflets of a 
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substance which may be regarded as a pyridine salt of the acid present 
in the last substance, that is, (C,H,N),.[HFe(C,H,0,)Cl,],. In pyridine 
solution a bluish-black, crystalline powder consisting of microscopic 
leaflets is obtained ; the structure of this substance may be that of 
a salt of the red acid, H,[Fe'(C,H,O,),| (A., 1912, i, 445), with 


complex bases, and the formula Fe(CxH,0.)<t rect Ny Ol HO] 


is suggested. 
The potassium salt of the violet acid retains its molecule of water in 
a vacuum over sulphuric acid for six months, and the potassium salt of 
the red acid holds its 2H,O equally tenaciously ; the sodium salt of the 
latter acid, however, yields 8 of its 9 H,O under similar treatment. 
D. F. T. 


Some Additive Products of Styphnic Acid. CLaupDio 
AGOSTINELLI (Gazzetta, 1913, 43, i, 124—128).—The additive 
compound of 3: 5-dimethylpyrazole and styphnic acid, 

C,H,N.,C,H,0,N,, 
crystallises in golden- yellow scales, m. p. 203 —204°. The compound 
from antipyrine, C,,H,.ON,C, .H,0,N;, crystallises in canary-yellow 
lamin, m. p. 204°. The compound from pyramidone, 

©,,H,,ON,,0,H,0,N,, 
forms thin, yellow needles, ™ p. 191°. The compound from 
camphorphenylhydrazone, C, )H,..N-NHPh,C;H,O,N,, crystallises in 
green, woolly needles, m. p. 150—151°. ‘The compound from 
acetonephenylhydrazone, O,H,-N*NHPh,C,H,O.N,, crystallises in 
yellowish-green scales, m. ?. 104—106°.. ‘The compound from 
cinnamaldehydephenylhydrazone, C,,H,,N.,(C;H,O,N,)., forms minute, 
pale green needles, m. p. 137—138°. The compound from benaylidene- 
aniline, C,,H,,N,C,H,O,N,, crystallises in pale yellow scales, 
m. p. 193°. The compound from cinnamylideneaniline, 

C,;H,,N,C,H,O.N,, 
crystallises in bright red lamin, m. p. 178°. The compound from 
benzylideneazine, C,,H,.N,,C,H,0,N,, forms yellow needles, m. p. 152°. 
The compound from cinnamylideneazine, C,.H,,.N.,CsH,0,N,, erystal- 
lises in orange-yellow needles, m. p. 176°. R. V.S. 


Preparation of 2:3-Dihydroxytoluene. Saccuarin-Faprik 
AKTIENGESELLSCHAFT VORM, FauLBerG, List & Co. (D.R.-P. 256345).— 
2 :3-Dihydroxytoluene, m. p. 68°, b. p. 241° or 112°/3 mm., as obtained 
by Limpach (A., 1892, 447) had m. p. 47°, and the following method 
of preparation is now described. o-Cresol is sulphonated, and the 
o-cresol-5-sulphonic acid so obtained, chlorinated, when it yields 
3-chloro-o-cresol-5-sulphonic acid (annexed formula); this when 

heated at 130° with dilute sulphuric acid gives rise to 
3-chloro-o-cresol, m. p. 185°, or if fused for 8—10 hours 
at 160—170° with sodium hydroxide and again 
subsequently heated at 200° with water under 
pressure, it yields 2 : 3-dihydroxytoluene in glistening, 
colourless leaflets. F. M. G. M. 
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Some New Polymerides of the Phenols with Propenylic 
Side-chains. Ernesto Puxrppvu (Gazzetta, 1913, 43, i, 128—133)— 
The author has obtained new polymerides of isosafrole and anethole 
by methods based on the employment of an anhydrous ethereal 
solution of ferric chloride. 

When an anhydrous ethereal solution of isoeugenol and ferric 
chloride is treated with dry hydrogen chloride for three hours, the 
ditsoeugenol already known is produced. 

If an absolute ethereal solution of isosafrole and ferric chloride is 
treated with dry hydrogen chloride for five days, a new polymeride of 
isosafrole is produced ; it crystallises in spherical nodules, m. p. 92°, and 
reacts with bromine with evolution of hydrogen bromide and formation 
of an oily product. 

Anethole, when treated in a manner similar to that described in the 
two preceding cases, yields a new polymeride, which, however, is better 
prepared by simply mixing anhydrous ethereal solutions of anethole 
and ferric chloride; the mixture deposits a white powder, which does 
not melt at 340°. R. V.S8. 


Action of Nitrous Acid on Ethylisoeugenol. Ernesto 
Puxeppu (Gazzetta, 1913, 43, i, 133—138. Compare A., 1912, i, 
186).—The paper deals with the ethylisoeugenol peroxide previously 
described (loc. cit.) with a view to showing its analogy to similar 
substances investigated by Angeli and others (A., 1893, i, 261, 263; 
1894, i, 72; 1895, i, 35). When the peroxide is boiled with alcoholic 
potassium hydroxide for a few minutes, it is converted into a substance, 
C,,H,,0,N,, which crystallises in long, yellow, prismatic needles, which 
become red at 170°, m. p. 180° (decomp.). 

* Reduction of the peroxide with tin and hydrochloric acid yields 
a furazan derivative, C,.H,,O,N., m. p- 116°. When the reduction is 
effected by zinc and acetic acid in certain conditions, ethylisoeugenol- 
a-dioxime, C,.H,,0,N,, is produced ; it forms lustrous scales, m. p. 150°. 
On heating at 150° for some hours, it yields the B-dioxime, which 
forms prismatic crystals, m. p. about 190°. R. V. S$. 


Some Derivatives of Hydroxyquinol. IX. Guipo BarceE..ini 
(Gazzetta, 1913, 43, i, 164—175. Compare Bargellini and Avrutin, 
A., 1911, i, 68).—The paper deals with the constitution of two sub- 
stances obtained by the action of zinc chloride on triacetylhydroxy- 
quinol, and described in the paper cited. 

The red substance of m. p. 200—202° is 2:4: 5-iwrthydroxyaceto- 
phenone, for it is formed by the saponification of the white substance 
of m. p. 165—166°, and it also results from the action of potassium 
persulphate on resacetophenone in alkaline solution (compare Bargellini 
and Aureli, A., 1911, i, 855). Benzoyl chloride yields 2:4: 5-tri- 
benzoyloxyacetophenone with both substances; it forms colourless 
needles, m. p. 131—133°. Acetyl chloride gives with both red and 
white compounds a substance of the empirical formula C,H,O, m. p. 
110—111°, which is 2:4:5-triacetowyacetophenone. Both red and 
white compounds yield diacetyl-8-methylesculetin (Bargellini and 
Martegiani, A., 1912, i, 292) when heated with acetic anhydride and 
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sodium acetate ; the formation of another substance, which begins to 
decompose at 245°, was also observed. The reactions above described, 
taken in conjunction with the results of the molecular weight 
determination and of the estimation of saponifiable acetic acid in 
the compound, show that the white substance is a hydroxydiacetoxy- 
acetophenone. 

The reaction between zinc chloride and triacetylhydroxyquinol thus 
results in a migration of one of the acetyl groups to a carbon atom of 
the nucleus. Other similar reactions are known. R. V. 8. 


Behaviour of Individual Organo-magnesium Compounds 
Towards Aromatic Ethers. Vuiapimir V. TscHELINCEV and 
B. V. Paviov (J. Russ. Phys. Chem. Soc., 1913, 45, 289—300. 
Compare A., 1906, ii, 334, 335; A., 1907, i, 499; A., 1908, i, 254; 
Stadnikov, and also Stadnikov and Kuzmina-Aron, A., 1912, i, 971). 
—The authors have investigated the products formed and the thermal 
changes involved in the action of magnesium propyl iodide on 
(1) benzyl ethyl ether; (2) diphenylmethyl ethyl ether, and (3) tri- 
phenylmethyl ethyl ether. The products are (1) phenylbutane, 
s-diphenylethane, benzene, and ethyl alcohol ; (2) diphenylbutane and 
s-tetraphenylethane, and (3) triphenylmethane and ethyl alcohol. The 
heat effects observed also indicate, not merely a combination of the 
ether with the organo-magnesium compound, but a more profound 
interaction. 

These results show that when ethers of the aromatic series, which 
are less stable than the corresponding ones of the aliphatic series, 
react with organo-magnesium compounds, they are partly divided at 
the junction of the aromatic radicle with the oxygen of the alkoxy- 
group. This division leads to the formation of aromatic hydrocarbons 
of two types: (1) CH,PhPr, CHPh,Pr, CPh,Pr, and (2) 

CH,Ph-CH,Ph, 
CHPh,°CHPh,, CPh,-CPh,. These hydrocarbons are produced in 
accordance with the scheme advanced by Erlenmeyer, jun.: 
(1) R-OEt + IMg-Pr = R-Pr + OEt-Mgl, and (2) 2R-OEt + 21Mg-Pr = 
R-R+ Pr-Pr + 20Et-Mgl. 

Since these hydrocarbons represent the actual products of the inter- 
action of organo-magnesium compounds and ethers, and are not 
formed only after the action of water on these products, any attempt 
to draw conclusions concerning the structure of the ethereal complexes 
of organo-magnesium compounds on the basis of experimental results 
of this kind is pure speculation. 

Further, no certain conclusions can be deduced from consideration 
of the products obtained by decomposition of the complexes by means 
of carbon dioxide (compare Stadnikov and Kuzmina-Aron, A., 1912, 
i, 971), since such decomposition is not quantitative, especially when 
molecular proportions of the ether and organo-magnesium compound 
are taken, and at the same time there is no exclusion of the possibility 
of formation from undecomposed: magnesium alkyl iodide of the 
corresponding fatty acid, and hence of, for example, triphenylacetic 
acid. 
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In deciding between the two structures: R,:O(MgR)I and 
R,:0(MgI)R, 
it must be borne in mind that ethereal complexes of this type are 
obtained, not only with such compounds as MgRI, but also with 
magnesium iodide, and in the latter case the only possible structure is 


R,:OI-Mg-OI:R,. ee 


Reduction by means of Organo-magnesium Compounds, 
ALEXANDER I. Gorski (J. Russ. Phys. Chem. Soc., 1913, 45, 163—166). 
—The author has previously (A., 1912, i, 622) expressed the opinion 
that the formation of triphenylmethane by the interaction of triphenyl- 
methyl ethyl ether, propyl iodide, and magnesium in an indifferent 
solvent is due to hydrolytic decomposition of the ether into triphenyl- 
methyl iodide and reduction of the latter to the corresponding 
hydrocarbon. As aikyl iodides and magnesium, however, react in absence 
of an ether or other catalyst, it may be that in the above case no 
etherate of the type Pr-Mg-OEt is formed, but that these reactions 
take place between the individual organo-magnesium compounds and 
the ether. 

In order to test the accuracy of this view, experiments were made 
in which the triphenylmethyl ethyl ether was replaced by other 
oxygenated compounds, such as ketones. The reaction between 
8-benzopinacolin and magnesium propyl iodide in toluene solution 
proceeds in the same direction as the reaction with triphenylcarbinol 
in presence of ethyl ether, giving a compound apparently identical 
with benzopinacolin alcohol. Similarly, benzophenone yields benz- 
hydrol and other compounds. It is known that the action of organo- 
zine compounds on aldehydes and on ketones may, under certain 
experimental conditions and with certain radicles in the organo- 
metallic compounds, result in the reduction of the aldehydes to 
primary, and of the ketones to secondary, alcohols ; hence the 
reaction with B-benzopinacolin may be represented by the equation: 
CPh,-COPh + MgPrI = CPh,-CHPh-OMgI + C,H,. 

That the reaction between nascent organo-magnesium compounds 
and ketones is not generally limited to such a reduction is, however, 
rendered evident by the fact that the secondary alcohol is not the sole 
final product. 

These considerations indicate the possibility that the reaction 
between triphenylmethyl ethyl ether and magnesium propyl iodide 
may be one of direct reduction, without intermediate formation of 


iodide : CPh,-OEt + MgPrI = CHPh, + OEt-MgI+0,H,. T. H. P. 


Phenylethanolamines, Phenylnitroethanols, and their Hydr- 
oxy-derivatives. Kart W. Kos=nmunp (Ber., 1913, 46, 1034—1050. 
Compare A., 1910, i, 106 ; 1911, i, 34).—An account of a preparation 
of a number of £-hydroxy-f-arylethylamines,OH*CHR-CH,°NH,, by the 
reduction of the corresponding nitro-alcohols, OH-CH:CHR:CH,:NO,. 
The latter compounds are obtained in good yield by decomposing the 
sodium salts, produced by the condensation of aromatic aldehydes with 
nitromethane in the presence of sodium methoxide, with acetic acid. 
On treatment with minera] acids or when heated, the nitro-alcohols 
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lose water with the formation of the corresponding nitrostyrenes, 
R:‘CH:CH'NO,. They dissolve in alkalis, yielding colourless solutions 
from which acetic acid liberates the nitro-alcohols unchanged, whilst 
mineral acids give rise to B-nitrostyrenes. 

When dissolved in alkalis and the solutions acidified with acetic 
acid, the B-nitrostyrenes combine with water to form nitro-alcohols. 

A similar addition of alcohol, resulting in the formation of nitro- 
ethers of the type OEt-CHR-CH,-NO,, may be effected by treating 
the nitrostyrenes with alcoholic alkali hydroxides and subsequently 
acidifying with acetic acid. 

Although hydroxybenzaldehydes do not directly condense with 
nitromethane, the preparation of the corresponding nitrostyrenes and 
nitro-alcohols may be readily accomplished by the method illustrated in 
the following example: p-hydroxybenzaldehyde is converted into 
p-ethylcarbonatobenzaldehyde (I), CO,Et’O-C,H,*CHO, which instantly 
reacts with nitromethane in the presence of alkali, yielding the salt 
C00, Et:O-C,H,-CH(OH)-CH:NO-OK ; on treatment with hydrochloric 
or acetic acid this yields the compounds (II) 

CO,Et-O-C,H,-CH:CH-NO, 
and (III) CO,Et-O-C,H,-CH(OH)-CH,°NO, respectively. If excess 
of alkali is employed and the reaction mixture allowed to remain for 
one to two minutes, the carbethoxy-group is removed and subsequent 
acidification yields (IV) OH’C,H,-CH:CH:NO, or (V) 
OH:C,H,°CH(OH)-CH,°NO,, 
accordingly as hydrochloric or acetic acid is employed. 

B-Nitro-a-phenylethyl alcohol, OH*CHPh°CH,:NO,, prepared by 
condensing benzaldehyde with nitromethane in alcoholic solution by 
means of sodium methoxide below 8° and acidifying the aqueous 
solution of the resulting sodium salt with dilute acetic acid, is a yellow 
oil, b. p. 163—165°/15 mm. On treatment with sodium methoxide in 
methyl-alcoholic solution, B-nitrostyrene yields a colourless solution, 
from which the successive addition of acetic acid and water liberates 
B-nitro-a-phenylethyl methyl ether, OMe-CHPh°CH,°NO,, as a pale 
yellow oil, b. p. 140—141°/15 mm. 

B-Nitro-a-p-methoxyphenyl ethyl alcohol, OMe-C,H,*CH(OH):-CH,°NO,, 
prepared by acidifying with acetic acid an aqueous solution of the 
sodium salt, obtained by the condensation of anisaldehyde and nitro- 
methane with sodium methoxide, is a yellow oil, which partly decomposes 
on distillation or on treatment with mineral acids into /-nitro- 
p-methoxystyrene. 

B-Nitro-a-p-methoxyphenylethyl methyl ether, 

OMe:C,H,°CH(OMe)-CH,:NO,, 
is a yellow oil. 

p-Benzyloxybenzaldehyde condenses with nitromethane, yielding 
B-nitro-p-benzyloxystyrene, C,H,°O°C,H,-CH:CH-NO,, m. p. 120°, from 
which B-nitro-a-p-benzyloxyphenylethyl methyl ether, 

C,H,-O°C,H,-CH(OMe)-CH,:NO,, 
m. p. 105—106°, is obtained.in the usual manner. 
p-Benzoyloxybenzaldehyde, prepared by the successive addition of the 
theoretical amount of potassium hydroxide and benzoyl chloride to an 
alcoholic solution of p-hydroxybenzaldebyde, yields with nitromethane 
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B-nitro-p-benzoyloxystyrene, which crystallises in slender, pale yellow 
needles, m. p. 153—155°. £-Nitro-a-p-benzoyloxyphenylethyl alcohol 
forms almost white, lustrous scales, m. p. 127—130°, and yields a white 
sodium salt. p-Ethylcarbonatobenzaldehyde (I), prepared from p-hydroxy- 
benzaldehyde and ethyl chloroformate in the presence of alkali, is a 
colourless oil, b. p. 170—172°/13 mm., and yields -nztro-p-ethyl- 
carbonatostyrene (II), crystallising in slender, pale yellow needles, m. p. 
112—113°. 

B-Nitro-a-p-ethylcarbonatophenylethyl alcohol (III) forms yellow 
needles, m. p. 91°5°. £-Nitro-p-hydroxystyrene (IV), prepared by 
hydrolysing its acyl derivatives with cold aqueous potassium hydroxide, 
crystallises in stout, long needles, m. p. 154—160° (decomp.). B-Witro- 
a-p-hydroxyphenylethyl alcohol (V) is a yellow syrup. 

4-Benzoyloxy-3-methoxybenzaldehyde, prepared by benzoylating vanillin 
by the pyridine method, has m. p. 75—76°, and condenses with nitro- 
methane, yielding [-nitro-4-benzoyloxy-3-methoxystyrene, which forms 
slender, pale yellow needles, m. p. 152—155°, and is hydrolysed by 
alcoholic potassium hydroxide to vanillylidenenitromethane (A., 1905, 
i, 65). 

4-Ethylearbonato-3-methoxybenzaldehyde, prepared from vanillin and 
ethyl chloroformate, has m. p. 71° and loses CO,, at 135°, yielding 
3-methoxy-4-ethoxy benzaldehyde ; with nitromethane it yields B-nitro- 
4-ethylcarbonato-3-methoxystyrene, m. p. 125°, and f-nitro-a-4-ethyl- 
carbonato-3-methoxyphenylethyl alcohol, which crystallises in stout 
needles, m. p. 84—86°. 

3: 4-Dibenzoyloxybenzaldehyde, prepared from protocatechualdehyde 
in a similar manner to that given for p-benzoyloxybenzaldehyde, 
separates from alcohol in rosettes of white needles, m. p. 96—97°, and 
gives rise to B-nitro-3 : 4-dibenzoyloxystyrene, 

C,H,(OBz),-CH:CH:NO,, 
which forms slender, pale yellow needles, m, p. 143—144°, and is 
hydrolysed by alcoholic potassium hydroxide to B-nitro-3 : 4-dihydroxy- 
styrene, crystallising in yellow needles or leaflets, m. p. 155—157°, with 
previous darkening at 145—148° (decomp. 160°). 

3: 4-Diethylcarbonatobenzaldehyde, obtained from ethyl chloroformate 
and protocatechualdehyde, is a colourless oil, b. p. 215—217°/13 mm., 
and yields with nitromethane, B-nitro-3 : 4-diethylcarbonatostyrene, yellow 
needles, m. p. 72°. 

Acidification of the products, resulting from the condensation of 
3: 4-diethylearbonato- and 3: 4-dibenzoyloxy-benzaldehyde with nitro- 
methane in the presence of sodium methoxide, with acetic acid yields 
B-nitro-a-3 : 4-diethylcarbonatophenylethyl alcohol and fB-nitro-3 : 4- 
dibenzoyleayphenylethyl alcohol, as yellow oils. If excess of sodium 
methoxide is used, B-nitro-3 : 4-dihydroxyphenylethyl alcohol is formed. 
Alkyl ethers of the last-mentioned compound have also been prepared, 
but these resemble the previously-mentioned nitro-alcohols derived 
from 3: 4-dihydroxybenzaldehyde in being too unstable to allow of 
their isolation in a state of purity. Their constitution was therefore 
established by reduction to the corresponding amino-alcohols and 
ethers. 

8-Hydroxy-8-phenylethylamine is obtained by reducing f-nitro-a- 


ORGANIC CHEMISTRY. i. 465 


phenylethy! alcohol with sodium amalgam and acetic acid in aqueous 
alcoholic solution ; it is accompanied by a substance of feeble basic 
properties, m. p. 217—218°. 

B-Methoxy-B-phenylethylamine hydrochloride, 

OMe-CHPh:CH,°NH,,HCI, 
obtained by reduction of f-nitro-a-phenylethyl methyl ether in a 
similar manner, crystallises in white needles, m. p. 158—159°. 

Successive treatment of -nitro-p-methoxystyrene with alcoholic 
potassium hydroxide and acetic acid gives rise to -nitro-a-p-methoxy- 
phenylethyl ethyl ether. On reduction this yields B-ethoxy-B-p-methoxy- 
phenylethylamine, OMe-C,H,-CH(OEt)-CH,-NH,, as a syrup which 
slowly crystallises and yields a hydrochloride, m. p. 173—175° 
(decomp. 182°). 

B-Methoay-B-p-methoxyphenylethylamine, obtained from -nitro-a-p- 
methoxyphenylethyl methyl] ether, forms a hydrochloride, crystallising 
in white needles, m. p. 166—166°5° (decomp. 186—187°). 

8-Hydroxy-B-p-methoxyphenylethylamine hydrochloride has m. p. 
171—172°. 

B-Nitro-B-3 : 4-dimethoxyphenylethyl methyl ether, obtained as a 
yellow oil by dissolving B-nitro-3 : 4-dimethoxystyrene (A., 1911, i, 
34) in methyl-alcoholic sodium methoxide, is reduced by sodium 
amalgam and acetic acid to B-methoxy-f-3 : 4-dimethoxyphenylethyl- 
amine, identical with the arterenol trimethyl ether of Mannich and 
Neumann (A., 1910, i, 413). 

The condensation of veratraldehyde and nitromethane with sodium 
methoxide yields the sodium salt of B-nitro-a-3 : 4-dimethoxyphenyl- 
ethyl alcohol, which on decomposition with acetic acid and subsequent 
reduction is converted into B-hydroxy-B-3 : 4-dimethoxyphen ylethylamine, 
C,H,(OMe),*CH(OH)-CH,°NH,, the hydrochloride of which crystallises 
in leaflets, m. p. 163°. 

B-Hydroxy-3 : 4-dihydroxyphenylethylamine is obtained in an 
impure condition by the reduction of B-nitro-a-3 : 4-dihydroxyphenyl- 
ethyl alcohol ; the hydrochloride gives‘an intense catechol reaction with 
ferric chloride. F. B. 


Action of Sulphuric Acid on Tetramethyldiaminobenzhydrol. 
The Pinacone of Michler’s Ketone. S. Fiscut (Monatsh., 1913, 
34, 337—-350).—The observation of Rosenstiehl (A., 1895, i, 541) 
and of Weil (A., 1894, i, 419 ; 1895, ii, 145), that tetramethyldiamino- 
benzhydrol is converted into hexamethyltriaminotriphenylmethane by 
warming with dilute sulphuric acid is confirmed, and it is further 
shown that by the action of sulphuric acid, Michler’s ketone is 
formed, which then condenses with some of the unchanged hydrol 
producing a substance of the formula : 

CH(C,H,°NMe,),°C,;H,(NMe,)*CO-C,H,°N Me,,. 

Tetramethyldiaminobenzhydrol, when dissolved in sulphuric acid 
and gently warmed, furnishes Michler’s ketone (tetramethyldiamino- 
benzophenone), together with a substance, C,,H,,ON,, m. p. 212—213°, 
crystallising from methyl alcohol in slender, silky needles, or from 
benzene on addition of light petroleum in short colourless prisms ; it is 
readily soluble in benzene, less so in acetone, and must have the 
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constitution given above, since it is also formed by the condensation of 
Michler’s ketone with tetramethyldiaminobenzhydrol in presence of 
sulphuric acid. It is unaffected by acids or-alkalis, but on oxidation 
furnishes a greenish-blue dye. The reactions of the substance indicate 
that the -CO> group is in the ortho-position to the methane residue, 
Tetramethyldiaminobenzophenone is not affected by zinc and acetic 
acid, but may be reduced electrolytically or by zinc with sulphuric or 


‘ hydrochloric acid, giving the corresponding pinacone, 


OH:-C(C,H,*NMe,),*C(C,H,*NMe,),°OH, 
m. p. 195° (compare Escherich and Moest, A., 1903, i, 89). This is 
somewhat soluble in benzene, but almost insoluble in alcohol ; its solu- 
tion in acetic acid is colourless in the cold, but becomes blue on warm- 
ing. It dissolves in sulphuric acid, forming a deep red solution, which 
on heating at 115—120° gives rise to the corresponding pinacolin, 
. Cy4H ON, : 

m. p. 232—233°, which crystallises with one mol. of benzene in 
glandular masses of glancing prisms. On heating with alcoholic 
potassium hydroxide, the pinacone is converted into a mixture of the 
ketone and the hydrol. pa we A 


1:1-Dimethyloleyclobutane. Nicotar D. Zevinski and M. N., 
Usepinov (Ber., 1913, 46, 1093—1094).—A solution of ethy! tetramethy]- 
enedicarboxylate in absolute alcohol was added to sodium covered with 
dry ether, and, after the first vigorous action had subsided, the product 
was heated at 130—140° until the sodium was completely dissolved. After 
addition of water, the alcohol was removed by distillation and the 
residue poured into water and saturated with potassium carbonate. 
The oil which separated was removed, united with a portion obtained 
by extracting the aqueous liquor with ether, and fractionated. Thereby, 
cyclobutylearbinol, C,H,-CH,°OH, b. p. 142—144°/760 mm., was 
obtained, together with 1: 1-dimethyloleyclobutane, C,H,(CH, OH)» 8 
viscous, pale yellow oil, b. p. 145+-147°/20 mm. 


The Iodohydrin of the Glycol Derived from Cinnamy]l 
Methyl Ether. Henri Beavurour (Bull. Soc. chim., 1913, [iv], 
13, 349—353. Compare A., 1912, i, 621).—The iodohydrin obtained 
by treating cinnamyl methyl ether with iodine and mercuric oxide 
(loc. cit.) may have the formula OH-CHPh-CHI°CH,:OMe or 

CHPhI-CH(OH):-CH,°OMe. 
The results recorded in this and the next abstract support the first 


formula. 
On treatment with powdered potassium hydroxide rg iodohydrin 


(Di§ 1500) furnishes the corresponding omide, OHPA< hr. -CH,:OMe 


D} 1:0714, b. p. 127—128°/14 mm., a mobile, colourless liquid with a 
pungent ‘odour ; it does not combine with bromine, but reacts 
energetically with hydriodic acid, forming an iodo-derivative ‘which 
probably has the second formula quoted above. 

With dimethylamine the iodohydrin yields w-methoxymethylephedrine, 
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OH-CHPh:CH(NMe,)°CH,°OMe, m. p. 76°, b. p. 152—153°/12 mm., 
which crystallises in colourless needles, and furnishes a hydrochloride, 
m. p. 170°, hydriodide m. p. 102—103°, methiodide, m. p. 160°, picrate, 
m. p. 152—153°, and with ethyl chloroacetate a morpholone, m. p. 168°. 
The hydrochloride of the benzoyl derivative, m. p. 118°, crystallises in 
spangles, has a bitter taste, and has a slow but distinct numbing action 
on the tongue. a. &. 


Alkyliodohydrins Derived from Cinnamyl Methyl Ether. 
i? Beavurour (Bull. Soe. chim., 1913, [iv], 13, 354—358. Compare 
, 1912, i, 621, and preceding ‘abstract).—The methyl- and ethyl- 
‘edohydring OR: CHPh:CHI-‘CH,°OMe, already described differ from 
the simple iodohydrin (preceding abstract) in being more stable. The 
methyliodohydrin, Dj} 1°5070, b. p. 160—161°/15 mm., does not 
react with potassium hydroxide, except in alcohol, and then furnishes 
at 100°, the ether, OMe-CPh:CH-CH,°OMe, D} 1:0483, b. p. 243°/760 
mm., 128—129°/13 mm., a strongly-smelling liquid, which combines 
vigorously with bromine, reduces potassium permanganate solution, 
and when treated with steam in presence of sulphuric acid yields 
phenyl vinyl ketone, COPh-CH:CH,, b. p. 110—115°/15 mm., which 
readily polymerises, and yields a dibromide, m. p. 56°, crystallising in 
colourless needles. 

The methyliodohydrin reacts only feebly with dimethylamine at 
120°, giving the amine, OMe-CHPh:CH(NMe,):CH,-OMe, b. p. 
132—133°/11 mm., whilst at higher temperatures, tarry products result. 

The ethyliodohydrin (Dj 1°4568) behaves like its lower homologue, 
and with potassium hydroxide in alcohol yields the ethylenic ether, 
OEt-CPh:CH-CH,-OMe, D} 1-0428, b. p. 137—139°/15 mm., whilst 
with dimethylamine it is even less reactive. tA 


Preparation of Aromatic Amino-alcohols. FAaRrBENFABRIKEN 
vorM. Friepr. Bayer & Co. (D.R.-P. 256750).—The previously 
described reduction of amino-ketones in the presence of colloidal 
metals of the platinum group (this vol., i, 361) is found to proceed 
equally satisfactorily if the metal is in a state of very fine division, and 
the preparation of 3:4-dihydroxyphenyl-a-propanolamine and of 
3:4-dimethoxyphenyl-a-propanolamine in the presence of finely- 
divided palladous chloride are described. F. M. G. M. 


1 -Methylcyclopentane -1-carboxylic Acid. A.uexer E. 
TSCHITSCHIBABIN (J. Russ. Phys. Chem. Soc., 1913, 45, 184—188).— 
cycloPentanone (compare Aschan, A., 1912 i, 536) was converted 
into 1-methyleyclopentan-1l-ol (compare Zelinski and Nametkin, A., 
1902, i, 672), this into 1-methyl-1-chlorocyclopentane, and the latter, by 
the action of magnesium in ethereal solution and 9 “a carbon dioxide, 


#>0Me: CO,H, 


¢ 

du, a 
which is an unpleasant smelling liquid, b. p. 219—219°5°, D? 1-0218, 
D{ 1:0392. Its silver and cadmium salts were analysed. The methyl ester, 
C,H,,0,, b. p. 159°5°/721 mm., D® 0:9641, D{ 0:9850, Di®* 0:9657, 
nis 1: 43727, and the amide, O,H,,ON, m. p. 124—-125° were prepared. 
T. . %. 


into 1 -methyleyclopentane -1- carboxylic acid, 
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Dihydrocamphoceic Acid (Camphenilolic Acid) and the 
Action of Sodium on Camphenilone. 8. V. Hintixxa (Chem. 
Zentr., 1913, i, 625 ; from Ann. Acad, Sci. Fennicae, 1913, 9, 1—7). 
—Camphenilolic acid, C,,H,,*CO,H, is obtained by heating camphenil- 
one with powdered potassium hydroxide, as an oil, b. p. 140—1419°/ 
15 mm., D? 09820, n, 1°45650. It forms a chloride, b. p. 
112—114°/10 mm., a methyl ester, mobile oil, b. p. 203—204°/ 
762 mm., D? 0°9392, ~, 1:44441, and an anilide, C,H,,*CO-NHPh, in 
radiating needles, m. p. 89—90°. If the acid had Wallach’s formula 
(1) it should give a hydroxy-acid on oxidation, which should further 
yield the lactone, dimethylnorcampholide. It undergoes extensive 
decomposition, however, and the products include acetic acid and 
probably butyric acid. 

CH,-CH-CHMe, CH,—— CH, CH,—CH, 
CH, CH-CH,°C- ¢-CH,-CH 
CH,°CH-CO,H CMe,——-CH:OH CO CMe, 
II.) 
When boiled with sodium in xylene, pe... yields a yellow, 
viscous oi, C,,H,.O, (111), b. p. 172—174°/12 mm., D*? 10601, 
my 151547. J.C. W. 

Direct Hydrogenation of the Hydrocinnamic Esters: Pre- 
paration of f-cycloHexylpropionic Acid. Pau Sapatier and 
Marcet Murat (Compt. rend., 1913, 156, 751—753).—The esters of 
B-phenylpropionic acid like those of phenylacetic acid (compare this 
vol., i, 362) readily undergo direct hydrogenation in the presence of 
active nickel at 170—185°, giving the corresponding esters of B-cyclo- 
hexylpropionic acid in a pure state. ‘The following have been 
prepared : 

Methyl B-cyclohexylpropionate, b. p. 222—224° (corr.), Df 0°9705, 
Di’ 0°9603, nif 1-453. 

Ethyl B-cyclohexylpropionate, b. p. 231° (corr.), Dj} 0°9512, Dj’ 0:9383, 
my 1°452. 

Propyl B-cyclohexylpropionate, b. p. 251—252° (corr.), Dj} 0°9467, 
Dy’ 09322, np 1:455. 

isoButyl B-cyclohexylpropionate, b. p. 260° (corr.), Dj 0°9368, 
Dy? 0°9281, ny 1-456. 

Whilst the densities decrease with increase in molecular weight the 
refractive indices remain practically constant. All these esters are 
readily saponified by warming with alcoholic potassium hydroxide, and 
with dilute sulphuric acid yield -cyclohexylpropionic acid (compare 
Ipatiev, A., 1909, i, 472). W. G. 

Influence of the Nature and Position of Substituents 
on the Stability of the Carboxyl Group in Substituted Benzoic 
Acids. Franz von Hemmetmayr (Monatsh, 1913, 34, 365—388. 
Compare Cazeneuve, A., 1895, i, 57).—The relative stability of the 
carboxyl group in various substituted benzoic acids was determined by 
boiling the acids in solution in water or aniline and estimating the 
proportion decomposed in a certain time. The results, which are 
tabulated in detail and fully discussed, show that it is difficult to draw 
general conclusions as to the influence of the position of substituents 
on the stability of the carboxyl group. The four substituents 
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investigated are arranged in the following descending order as regards 
their effect on the stability of the carboxyl group: -OH, -NO,, ‘Br, 
‘NH,. a e * 


Preparation of Nuclear Nitroso-derivatives of Phenyl- 
glycine-o-carboxylic Acids, their Acids and Neutral Esters. 
J. D. Rrepet (D.R.-P. 256461. Compare A., 1887, 729, 1114; 1909, 
i, 794, 645).— When a cold concentrated hydrochloric acid solution of 
phenylglycine-o-carboxylic acid (5 parts) is treated with sodium nitrite, 
it furnishes p-nttrosophenylglycine-o-carboxylic acid hydrochloride, 
decomp. about 100°; the free base, a green powder, condenses with 
p-vitrobenzonitrile to furnish an azomethine, red needles, m. p. 
256—258°, and with benzonitrile to give a yellow compound. 

Dimethyl p-nitrosophenylglycine-o-carboxylate las m. p. 164—165°, 
and the diethyl ester, m. p. 131°. 

p-NVitroso-o-carbomethoxyphenylglycine ethyl ester is a green, crystalline 
compound, m. p. 125°, and p-nitroso-o-carboxyphenylglycine ethyl ester has 
m. p. 115—116°. F. M. G. M. 


Preparation of Derivatives of Arylalkyloxyacetic Acids. 
GESELLSCHAFT FUR CHEMISCHE INDUSTRIE IN Baset (D.R.-P. 256756. 
Compare McKenzie, T., 1899, 75, 755).—a-Hthoxy-a-phenylacetamide, 
OEt‘CHPh:-CO-NH,, colourless needles, m. p. 90°, is obtained when 
ethyl ethoxyphenylacetate, b. p. 145—147°/20 mm., is shaken with 
saturated ammonium hydroxide; the following derivatives have been 
obtained in an analogous manner. 

a-Methoxyphenylacetamide, m. p. 110—111°, from ethyl a-methoxy- 
phenylacetate, b. p. 148—152°/22 mm. 

p-Tolyloxyethylacetamide, m. p. 130—131°, from ethyl p-tolyloayethyl- 
acetic acid, b. p. 160—165°/25 mm. 

0-Chlorophenoxyallyiacetamide, a colourless oil, b. p. 171—174°/ 
21 mm., from ethyl o-chlorophenoxyallylacetate, b. p. 166—170°/ 
25 min. 

Phenoxyallylacetamide,.m. p. 77—78°, from ethyl phenoxyallylacetate, 
b. p. 163—164°/24 mm. 

Phenoxyphenylacetamide, OPh*-CHPh:CO-NH.,, colourless needles, 
m. p. 154—155°, from phenoxyphenylacetic acid ; the carbamide, 

OPh:CHPh:CO-NH:CO:NH,, 
colourless needles, has m. p. 193°. F. M. G. M. 


Stereoisomeric isoFenchocamphoric Acids. A. E. SanpELin 
(Annalen, 1913, 396, 285—335).—The constitution, 
CMe,*CH(CO,H) 
H,-CMe(CO,H)> me 
of isofenchocamphoric acid has been proved by Aschan. Theoretically, 
six stereoisomerides are possible, four active and two racemic, 
Wallach has prepared the cis-d- and J-acids, and has shown that by 
mixture they produce the cis-dl-acid, which has been obtained by 
Aschan, The latter has also shown that the cis-dl-acid is partly 
changed to the trans-dl-acid by warming with glacial acetic and 
hydrochloric acids. The trans-d- and J-acids hitherto have been 
unknown, ‘but have now been prepared by the author. A large 
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number of derivatives of all the acids have also been prepared for 
comparative purposes. The two active cis-acids behave alike chemically 
and physically, except in the sign of the rotation ; the same is true of 
the active trans-acids. The fact that the cis-acid can be changed to the 
trans-acid, and vice versa proves that the two are geometrical isomerides., 

trans-d- and l-isofenchocamphoric acids are prepared by heating the 
corresponding cis-acids for twenty-four hours at 180—200° with a 
mixture of equal parts of glacial acetic acid and hydrochloric acid, 
D 1-20. The product, which consists of approximately equal quantities 
of the érans- and the cis-acids (the same product is obtained by treating 
the pure trans-acid in the same manner), is treated with acetyl chloride, 
and the resulting mixture of cis-anhydride and trans-acid is extracted 
in a Soxhlet apparatus with carbon tetrachloride, in which the trans- 
acid is insoluble. Another method of partly changing the cis- to 
the trans-acid is the hydrolysis of the acid chloride. 

cis-d- and /-isoFenchocamphoric acids crystallise in prisms, have 
m. p. 158—159°, K 0°00492, [a]? + 14:58° and — 14*54° respectively in 
alcohol, and solubility (that is, amount dissolved by 100 grams of 
water at 25°) 1:409 and 1:412 grams respectively ; cis-dl-isofencho- 
camphoric acid crystallises in leaflets, and has m. p. 174—175°, 
K 0:00491, and solubility 0°224. trans-d- and 1-isoFenchocamphoric 
acids crystallise in prisms, and have m. p. 149—150°5°, K 0°00419 and 
000421 respectively, [a]? +4:19° and — 4°16° respectively, and solubility 
0-460 and 0°458 respectively ; trans-dl-isofenchocamphoric acid crystal- 
lises in leaflets, and has m. p. 173—174°, X 0:00420, and solubility 
0°180. 

cis-d- and l-isoFenchocamphorice anhydrides crystallise in prisms, and 
have m. p. 98° and [a]} +13°33° and —13°46° respectively in 
benzene ; cis-dl-isofenchocamphoric anhydride has m, p. 95—96°. 
These anhydrides are easily hydrolysed by water. 

All the isofenchocamphoric acids are readily esterified by the necessary 
alcohol and sulphuric acid, and yield, contrary to expectation, mainly 
the normal esters. Methyl cis-d-isofenchocamphorate has b. p. 253—255°/ 
764 mm, D? 1:0484, nj? 1:45166, and [a]> + 19%17°; the /-ester has b. p. 
253—255°/780 mm., D? 1-0470, ni} 1°45388°, and [a]? — 19°06°. Methyl 
cis-dl-isofenchocamphorate has b. p. 252—253°/760 mm., D*? 1:0490, 
ny 1°45206. Methyl trans-d-isofenchocamphorate has b. p. 248—249°/ 
757 mm., D? 1:0467, n> 1:45267, [a]? — 1°14°; the l-ester has the same 
b. p., D? 10471, nif 145186, [a]? +118. Methyl trans-dl-isofenchocam- 
phorate has b. p. 247—248°/757 mm., D7? 1:0448, nf* 1°45176. Lthyl 
cis-d-isofenchocamphorate has b. p. 269—271°/764 mm., D? 1-0067, 
np 1°44656, [a]p +11°52°; the l-ester has b. p. 270—272°/780 mm., 
D? 1:0073°, nj 1°44926, and [a] —11:16°. Zthyl trans-d-isofencho- 
camphorate has b. p. 266—267°/750 mm., D7 1:0057, ny 1°44656, 
fa]p — 1:05°; the l-ester has the same b., p., D? 1°0053, np 1:44646, and 
[ae +0°99°%. Ethyl trans-dl-isofenchocamphorate has b. p. 264—265°/ 
750 mm., D7? 1:0035, nif 1°44576. 

CMe,*CH(CO,R) 


- J 
a-Alkyl hydrogen isofenchocamphorates, CH,*CMe(CO,H) 


>CH,, are 
obtained as by-products in the esterification of the acids, and also by 
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the action of sodium alkyloxides on the anhydrides; B-alkyl hydrogen 
esters are produced by the partial hydrolysis of the normal esters. 
These hydrogen esters are, almost without exception, viscous liquids 
which have not been obtained in a pure state. The dianilides of the 
isofenchocamphoric acids are obtained from the acid chlorides and 
aniline in cold ether. cis-d- and 1-iso¥enchocamphordianilides have 
m. p. 184—185°, and [a] + 26°26° and —26°53° respectively in alcohol, 
and the dl-anilide has m. p. 142—144°. trans-d- and 1-iso/encho- 
camphoranilides have m. p. 190—191° and [a], — 20°30° and + 20°69° 
respectively in alcohol, whilst the dl-anilide has m. p. 185—187°. It 
is noteworthy that the replacement of the two chlorine atoms of the 
acid chloride by the anilino-group yields only one of the two possible, 
geometrically isomeric dianilides, whereas their replacement by hydroxyl 
gives both cis- and trans-isofenchocamphoric acids. 

Diamides of the cis-acids cannot be prepared. By passing dry 
ammonia into a cold solution of the respective acid chlorides in ethyl 
acetate, trans-d- and 1-isofenchocamphordiamides, C,,H,,0,N.,H,O, m. p. 
95—96° and 95—-97° respectively, [a]V —6°18° and + 6°37° respectively 
in alcohol, and trans-dl-isofenchocamphordiamide, C,,H,,O.N,, m. p. 
202—204°, are obtained. cis-d- and |-isoFenchocamphorimides, m. p. 
120—121°, [a]? — 12°73° and +12°67° respectively in alcohol, and the 
dl-imide, m. p. 122—123°, are obtained by heating the ammonium salts 
of the corresponding acids at 180—200° for twenty-four hours, 

<a ; ; Me,°CH(CO:N H,) ; 
a-cis-l-iso-Fenchocamphoramic acid, aa OMe(C 0,H)7 Oo is pre 
pared best by treating a cold ethereal solution of the cis-l-anhydride 
with dry ammonia and treating the concentrated aqueous solution of 
the product with hydrochloric acid. It has m. p. 220° (decomp.), 
decomposes when heated slowly, has [a]> - 11°18° in alcohol, and yields 
cis-l-isofenchocamphoric anhydride above its m. p. a-cis-d-isoMencho- 
camphorumice acid, m. p. 220° (decomp. ), [a] + 10°99° in alcohol, and the 
a-cis-dl-isomeride, m. p. 208° (decomp. ), are prepared by similar methods. 
a-trans-d-, 1-, and dl-iso¥enchocamphoramic acids, m. p. 210—211°, 
210—211°, and 205° respectively, are obtained as by-products in the 
preparation of the diamides; the active acids have [a]j’+7°98° and 


-7-94° respectively in alcohol. 
, , . _., OMe,—-CH(CO,H) 
-C1S-d- r ] 2 2 
B-cis-d- and 1-isoFenchocamphoramic acids, GH,-CMe(C O-NH,)> Co» 


m. p. 180—1819°, [a] +8°91° and — 8-°75° respectively in alcvhol, and the 
cis-dl-isomeride, m. p. 194—195°, are prepared by boiling the respective 
imides with aqueous sodium hydroxide for two hours and acidifying. 
The yield is quantitative, and the acids are only very slowly attacked 
by boiling water, crystallising therefrom in well-formed needles. 
B-trans-d-and l-isoFenchocamphoramic acids, m. p. 179—180°, [a] + 9°71° 
and — 9°57° respectively in alcohol, and the dl-isomeride, m. p. 155—156° 
(when crystallised from chloroform, the substance forms needles 
containing CHCl,, m. p. 151—152°), are prepared by acidifying the 
solution obtained by boiling the respective diamides with the calculated 
amount of aqueous sodium hydroxide. C. 8. 
kk 2 
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Behaviour of the 1-Ester of 3-Nitrophthalic Acid Towards 
Hydrazine. ‘THropor Curtius and Avaust Semper (Ber., 1913, 46, 
1162—1171).—Miller’s monoethyl 3-nitrophthalate (I) (A., 1882 , 404), 
the constitution of which is ascertained in the present researches, 
has been converted into the hydrazine salt of o-nitrophthalic mono- 
hydrazide (II), and this into the acid hydrazide (III), and finally 
into the azoimide (IV). 

NO, NO, 
‘co,N,H ( Noo, H 
‘CO: *NH- NH, CO*-NH-NH, 
nF ‘ 


(II.) (III.) 

The latter substance loses hydrazoic acid when boiled with water or 
alcohol, forming o-nitrophthalic acid with water and the acid-ester (V) 
with alcohol. This isomeric acid-ester only gives a hydrazine salt 
with hydrazine, and, unlike the starting material, it is easily converted 
into the diethyl ester. 

NO, 
( co, Et 's \co, Et 
CO,H CO, ‘N,H 
a \ orNalls 
(V.) (VI.) 

When the acid-azoimide is heated in benzene or chloroform, however, 
it slowly loses nitrogen and yields o-nitroisatoic anhydride (VII). 
The carbimide (VIII) might have been expected, but the substance 
gives, on boiling with water, not a carbamide, but 6-nitro-2-amino- 
benzoic acid, forms a urethane only on prolonged boiling with alcohol, 
and gives a benzanilide and not a phenylcarbamide with aniline. 

NO, NH, NH, 
(eo. /\cow-w.tt, /\corut 
we SAR \ /£0: -NH 

(VIIL.) (IX.) (X.) 

When heated with dilute sulphuric acid, the substance is also 
deprived of the carboxyl group and converted into m-nitroaniline. 

If the initial acid-ester be boiled with an excess of hydrazine 
hydrate, the nitro-group is reduced, and water eliminated from the 
hydrazine salt of the monohydrazide, with the formation of the 
hydrazi-compound (IX), which is resolved into the aminohydrazide (X) 
by water. This compound was also obtained from triethyl hemi- 
mellitate (Schmitz, Diss., Heidelberg, 1902) according to the scheme: 


CO, Et CO-NH:NH, 
(co, Et NoHy, (oo: ‘NH HNO, 
os 
uy i / 00: NH 
NH:CO,Et 
\co. 1,0 
CO NH -_ “" 


o0-Nt 
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For the preparation of the hydrazine salt of o-nitrophthalic acid 
monohydrazide (iI), Miller’s ester, m. p. 110°, is triturated with 
hydrazine hydrate. It forms colourless needles, m. p. 157°, which 
yield the benzylidene compound of the acid-hydrazide, 

CO,H:C,H,(NO,)-CO-NH-N:CHPh, 

in smal], colourless needles, m. p. 177°, and, with hydrochloric acid, 
the acid hydrazide (III), in flat needles, m. p. above 280°, from which 
the azoimide (IV) is obtained in colourless, shimmering scales by the 
addition of sodium nitrite to the suspension in concentrated hydro- 
chloric acid. After prolonged boiling witi: absolute alcohol the 
azoimide is converted into the acid-ester (V), which forms yellow 
needles, m. p. 157°, but when heated in dry chloroform the product is 
o-nitroisatotc anhydride (VII), which crystallises in pale yellow, flat 
needles, m. p. 215°, and is isomeric with Kolbe’s nitroisatoic anhydride 
(A., 1885, i, 666), which gave 5-nitro-2-aminobenzoic acid on boiling 
with water. It gradually dissolves in boiling absolute alcohol, 
forming the wrethane, C,)H,,O,N,, in faintly yellow, flat needles, 
m. p. 187°, which yieid m-nitroaniline with dilute acids. It also forms 
the anilide, C,,H,,0,N,, in slender, yellow needles, m. p. 137°. 

The hydrazine salt of the cyclic hydrazide of o-aminophthalic acid 
(IX) results when the starting material is heated with an excess of 
hydrazine hydrate. The free hydrazide (X) is a yellow solid, which 
behaves as a monobasic acid, forming bariwm, potassium, and sodium 
salts. It is also soluble in dilute acids, and gives a blue 
fluorescence in hot glacial acetic acid (compare Schmitz, oc. cit.). 


J. 0. W. 


Preparation of af-Diketonic Esters. ANnpr& Want and 
M. Dott (Bull. Soc. chim., 1913, [iv], 13, 332—348. Compare A., 
1904, i, 556 ; 1907, i, 217; 1911, i, 108 ; 1912, i, 536, 625).—This paper 
discusses in detail the mechanism of the reaction between “ nitrous 
fumes” and acylacetic esters, by means of which the methylene group 
of the latter is converted into a carbonyl group, with the formation of 
a8-diketonic esters. Examples of this reaction have been recorded 
already (loc. cit.). The reaction occurs in two stages: (1) the forma- 
tion of an oximino-derivative of the acylacetate (A., 1904, i, 556; 
1905, i, 409), and (2) the conversion of this oximino-derivative into 
the corresponding af-diketonic ester by the action of “ nitrous fumes.” 
The latter were obtained by treating “chamber crystals” with sodium 
nitrite, and as applied consisted chiefly of N,O, and NO, (89°2%) with 
some NO (10%). The gas resulting from the second phase of the 
reaction was chiefly N, (54%), N,O,+NO, (29%), N,O (10%), and 
NO (7%), so that this phase is not unilateral. The following new 
compounds were prepared. 

Methyl benzoylglyoxylate, Dj 1:233, b. p. 146—149°/12 mm., is a 
mobile, orange-yellow liquid, which reduces Fehling’s solution and 
ammoniacal silver nitrate, and yields a hydrate, COPh*CO-CO,Me,H,O, 
m. p. 65°, crystallising in stellate groups of pearly needles. Propyl 
benzoylglyoxylate, b. p. 155—158°/12 mm., D$ 1:159, combines with 
alcohol or water, but the products are not crystalline, isoButyl 
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benzoylglyoxylate, D} 1:124, b. p. 161—164°/12 mm., yields a crystalline 
monohydrate, m. p. 62—63°. 

Ethyl valeroylglyoxylate, b. p. 100—125°/15 mm., was not obtained 
pure. T. A. H. 


Synthesis of Orsellinic Acid and Everninic Acid. Kurr 
Hoxscu (Ber., 1913, 46, 886—892).—Attempts to synthesise orsellinic 
acid from orcinol by a process analogous to the salicylic acid synthesis 
yielded only the isomeric p-orsellinic acid, The synthesis could, 
however, be successfully effected by the oxidation of orcylaldehyde. 

Orcylaldehyde, obtained from orcinol by the method of Gattermann 
(A., 1908, i, 28), was found to undergo oxidation more smoothly after 
converting the hydroxyl groups into methylcarbonato-groups (compare 
Fischer and Freudenberg, A., 1910, i, 265) by the action of methyl 
chlorocarbonate and sodium hydroxide. Dimethylearbonato-orcy/- 
aldehyde, CHO-C,H,Me-(O-CO,Me),, crystallises in needles, m. p, 
84— 85°, which turn yellow on exposure to light ; methylcarbonato-orcyl- 
aldehyde, CHO’C,H,Me(OH)-O-CO,Me, obtained by the action of less 
methyl chlorocarbonate forms prisms, m. p. 79°. Diethylcarbonato- 
orcylaldehyde, needles, m. p. 60°, obtained analogously to the corres- 
ponding dimethylcarbonato-compound, behaves similarly to the latter 
towards oxidation ; when treated in acetone solution at 40° with 
potassium permanganate, they are oxidised to dimethylcarbonato- 
orsellinic acid (compare Fischer and Hoesch, A., 1912, i, 859) and 
diethylcarbonato-orsellinic acid, prisms, m. p. 112° (decomp.) respec- 
tively. These acids are hydrolysed by NV-sodium hydroxide solution at 
room temperature, giving satisfactory yields of orsellinic acid, 

C,;H,Me(OH),°CO,H. 

If orcylaldehyde is cautiously methylated by methyl sulphate and 
2N-sodium hydroxide in acetone solution, everninaldehyde (2-hydroxy- 
4-methoxy-6-methylbenzaldehyde) is obtained as needles, m. p. 65°. 
When heated with anhydrous sodium acetate and acetic anhydride in a 
sealed tube for five hours at 170—180°, everninaldehyde is converted 

CH—CH 
into 7-methouy-5-methyl-1 : 2-benzopyrone, OMe-C,H,Me<)___ 0’ 


long needles, m. p. 146°, which dissolve in concentrated sulphuric acid, 
giving a blue fluorescence; the success of this synthesis confirms the 
structure already assumed for everninaldehyde (Fischer and Hoesch, 
loc. cit.). When an acetone solution of everninaldehyde is carefully 
treated with methyl chlorocarbonate and sodium hydroxide, methyl- 
carbonatoeverninaldehyde, OQMe*C,H,Me(O-CO,Me)-CHO, needles, 
m. p. 77°, which redden in the light and are phototropic, is obtained. 
This is oxidisable by potassium permanganate with care to methyl- 
carbonato-everninic acid, silky needles, which decompose near 100°, 
and can be hydrolysed by WV-sodium hydroxide at the ordinary 
temperature to everninic acid, OMe*C,H,Me(OH)°CO,H. _—iOD.z.'F. T. 


Hydrogenation of Santonin. Herrnrich Wuennavus and 
Wotreana Feiix von OErrincEen (Annalen, 1913, 39'7, 219—246).— 
By reduction by the Paal-Amberger method, santonin absorbs four 
atomic proportions of hydrogen, and yields two stereoisomeric tetra 
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hydrosantonins. Hence the formule of Cannizzaro and Andreocci and 

of Angeli and Marino, which contain only one ethylenic linking, are 

disproved. The formule of Cannizzaro and Gucci and of Francesconi 

and Cusmano (A., 1908, i, 272) nr permissible, and of the two, the 
H,°CMe: C CH, — 


former, (0. ‘OMe—t OH, CH: CHMe S00, is preferable. 

When the hydrogenation of santonin is discontinued after 1 mol. of 
hydrogen has been absorbed, it is found, in accord with Paal’s 
experience with substances containing a conjugated system (A., 1912, 
i, 703), that the addition does not-occur in the sense of Thiele’s theory ; 
in other words, one half of the santonin is completely reduced, the 
other half is unattacked. 

Santonin is so readily reduced that 50 grams in methyl alcohol, in 
the presence of 1 gram of palladous chloride, absorbed 10 litres (at 15° 
and 745 mm.) of hydrogen in ten minutes; the reduction proceeds 
even with flocculent (non-colloidal) palladium. The products are 
a- and £--tetrahydrosantonins, the separation of which is effected by 
taking advantage of the very slight tendency of £-tetrahydrosantonic 
acid (see below) to lactone-formation. 

a-Tetrahydrosantonin, C,,H,.O;, m. p. 158°, colourless, rectangular 
leaflets, does not become yellow in light, is unchanged by the action of 
zine-dust and warm acetic acid, and forms an oxime, m, p. 235—237°, 
and semicarbazone, m.p. 256—258° (decomp.). 8-Zetrahydrosantonin, 
C,;H,.0,, m. p. 105°, stout plates, forms an oxime, m. p. 182°, and 
semicarbazone, m. p. 248—-250° (decomp.). 

During the reduction of anhydrous santoninoxime by the Paal- 
Amberger method, the oximino-group is attacked, since ammonia and 
a-tetrahydrosantonin have been isolated from the products. The 
reduction of aqueous sodium santonate in a similar manner yields 
a-tetrahydrosantonic acid, C,,H,,0,H,O, m. p. 115° (decomp.) 
(anhydrous, 135—145°), rhombohedral crystals (sodiwm salt, colour- 
less needles or leaflets), and -tetrahydrosantonic acid, C,,H,,O,, m. p. 
200° (decomp.), or 192° slowly heated, colourless plates, which form an 
oxime, C,,H,,0,N, m. p. 218—220°. 

By warming with aqueous sodium hydroxide or carbonate and then 
acidifying, a-tetrahydrosantonin is converted into a-tetrahydrosantonic 
acid, which is readily changed back to the lactone by heating, or by 
keeping its ethereal solution. In a similar manner, £-tetrahydro- 
santonin is converted into B-tetrahydrosantonic acid. This acid is 
more stable than the a-isomeride, but is re-converted into 
8-tetrahydrosantonin by heating at 200° under reduced pressure. 

Attempts to convert a-tetrahydrosantonin or the acid into the 
corresponding 8-compounds, and vice versa, have been unsuccessful. 

Whilst santonin itself has [a]> —171:70° in methyl] alcohol, a-tetra- 
hydrosantonin has a mean value + 17°1°([a], of the oxime in chloroform 
increases from —38:05° to —53:07° with increase of the concentration 
from 1:63% to 3°34%); B-tetrahydrosantonin has [a], +41:08° when 
prepared directly from santonin and 9°27° when obtained from the 
B-acid ; a-tetrahydrosantonic acid has [a], +20°00°, and the B-acid has 
[a]>+ 2°18° (both prepared from the sodium salts), C, 8. 
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Santonin. XI. Tetrahydrosantonin. Epgar WEeEpbEKIND and 
E. Benrers (Annalen, 1913, 397, 246—254. Compare A., 1908, i, 
183).—Many of the authors’ results are identical with those obtained 
by Wienhaus and von Oettingen (preceding abstract). However, by 
the reduction of santonin in acetone by hydrogen (1} atmospheres) in 
the presence of palladous chloride and gum arabic, they have been 
unable to isolate B-tetrahydrosantonin. The m. p. of a-tetrahydro- 
santoninoxime is given as 219—220°, and that of the phenylhydrazone 
as 205° (decomp.). a-Tetrahydrosantonin and nitric acid, D 1:4, yield 
a-dinitrotetrahydrosantonin, C,,H,,O,N,., decomp. 187°, large, colourless 
plates, [a] + 105:05° in alcohol and 90°22° in chloroform. 

By bromination in chloroform at 35—40°, a-tetrahydrosantonin 
yields a-bromotetrahydrosantonin, C,;H,,O,Br, decomp. 147°, colourless, 
prismatic needles, [a], +9°09° in chloroform. C. 8. 


Preparation of 1-Aminoanthraquinone-2-carboxylic Acids 
and their Derivatives. Bapiscue Anitin- & Sopa-Fasaik (D.R.-P. 
256344. Compare A., 1912, i, 979).—Zthyl 1-op-dichloroanilino- 
anthraquinone-2-carboxylate, coppery-red needles, is obtained when 
ethyl 1-chloroanthraquinone-2-carboxylate (yellow leafiets, m. p. 142°) 
is boiled for five to six hours with op-dichloroaniline in _nitro- 
benzene solution in the presence of cuprous chloride and sodium 
acetate; the free acid obtained by its hydrolysis (alcoholic potassium 
hydroxide) is a scarlet-red powder. Methyl 1-chloroanthraquinone-2- 
carboxylate, m. p. 164°, can also be employed in this reaction. Ethyl 
1 : 1’-anthraquinonylaminoanthraquinone-2-carboxylate forms scarlet-red 
needles and the free acid a violet powder, whilst the isomeric com- 
pounds from ethyl 1-chloroanthraquinone-2-carboxylate with 2-amino- 
anthraquinone consist of orange-yellow leaflets and a red powder 
respectively. The compound from 1-amino-4-hydroxyanthraquinone 
and ethyl 1-chloroanthraquinone-2-carboxylate forms  violet-blue 
needles. 

Ethyl 1-nitroanthraquinone-2-carboxylate, yellow leaflets, m. p. 
232—233°, when condensed with op-dichloroaniline gives rise to a 
compound, dark red needles ; the free acid is a red powder. 

F. M. G. M. 


Esters of Polycinnamic Acid. Cart LieBpermMann and M. 
Karpos (Ber., ee 46, 1055—1066).—In continuation of previous 
work (A., 1911, , 370) on the polymerisation of esters of cionamic 
acid, the jaihies have investigated the two allyl polycinnamates 
described by Seeligmann (Diss., Karlsruhe, 1906). These two esters, 
which are termed allyl polycinnamate A and JB, are formed by heating 
ally] cinnamate in sealed tubes at 210°. 

The ester A is obtained by heating for six hours, and isolated from 
the resulting liquid by dissolving in benzene and precipitating with a 
mixture of alcohol and ether. It separates in heavy, white flocks, 
sintering at 190—200°, but possesses no definite m. p. 

The ester B is best prepared by heating allyl cinnamate for fifteen 
hours and extracting the product with benzene, when it is obtained 
as a white powder, which becomes brown and decomposes at abou 
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300°; it differs from the ester A in being insoluble in benzene and 
chloroform. 

Tae two polymerides are hydrolysed by boiling with 25% alcoholic 
potassium hydroxide, but the amount of allyl alcohol produced is only 
10—12% of that to be expected on the assumption that the polymerides 
are allyl esters of polycinnamic acid (C,H,O,),. The conclusion is 
therefore drawn that the double linkiog of the allyl groups takes part 
in the polymerisation after the manner indicated in the following 
f le : CH,-CHMe-CPh-CH:C0,°C,H; 
ome* O—CO—CH-CHPh 

This view is also confirmed by the behaviour of the ester A towards 
bromine. Jt combines with bromine very slowly, and after twenty- 
four hours yields a bromo-compound, (C,,H,,0,Br),, the amount of 
bromine uniting with the ester being only half that which would have 
been combined had the allyl groups remained intact. 

Both polymerides are hydrolysed by alcoholic potassium hydroxide 
to the corresponding acids, which form white, amorphous powders, 
sintering at 180—190° (decomp. 210—220°), and closely resemble one 
another 

The above esters differ from that obtained by the polymerisation of 
allyl cinnamate by exposure to light, in solubility, and in being 
hydrolysed by alkalis. 

Allyl cinnamate combines almost instantly with bromine (1 mol.) 
in chloroform solution, yielding a8-dibromopropyl cinnamate as a viscid 
oil, Combination with a second molecule takes place more slowly, 
resulting in the formation of aB-dibromopropyl a8-dibromopropionate, 
which crystallises in white needles, m. p. 69—71°. 

On exposure to light for nine months, allyl cinnamate yields a 
polymeride, which is precipitated by methyl alcohol in white flocks, 
m. p. above 300°, and is not hydrolysed by alcoholic potassium 
hydroxide. 

The polymerides of benzyl cinnamate (decomp. 270°) and octyl 
cinnamate have been prepared in a similar manner. . B. 


Methylcarbonato-derivatives of Phenolcarboxylic Acids 
and their Use for Synthetic Operations. VIII. Derivatives 
of Orsellinic and a-Resorcylic [3 : 5-Dihydroxybenzoic] Acids. 
Emit Fischer and Hermann O. L. Fiscuer (Ber., 1913, 46, 
1138—1148).—The_ difficulties attendant on the conversion of 
dimethylearbonato-orsellinic acid (3 : 5-dimethylearbonato-o-toluic acid) 
into its chloride have been overcome (compare A., 1912, i, 860). By 

coupling the latter with orsellinic acid, 
CO O the authors have been able to prepare 
Me“ \o-co a oi dimethylcarbonato - orsellinoylorsellinic 
| 2 Mel loH acid (annexed formula), which, when 
are hydrolysed, gives a diorsellinic acid 
O-CO,Me CO,H identical with the natural lecanoric 
acid. A series of compounds has 

also been prepared from a-resorcylic acid. 

Dimethylcarbonato-orsellinyl chloride, C,H,Me(G-CO,Me),*COCI, 
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ni. p. 53—54°, is obtained by the action of phosphorus pentachloride 
on dimethylcarbonato-orsellinic acid suspended in chloroform. In 
suitable circumstances it reacts readily with ethyl alcohol, the corre- 
sponding ethyl ester being probably formed. In alkaline acetone 
solution it condenses with p-hydroxybenzoic acid, forming 4-dimethyl- 
carbonato-orsellinoyloxybenzoic acid, 
C,H,Me(O-CO,Me),*CO-0-C,H,°CO,H, 

m. p. 203—205° (corr. decomp.), after previous softening at about 190°, 
which in aqueous alcoholic solution does not give a characteristic 
coloration with ferric chloride. The alkaline salts are sparingly soluble , 
in water. When heated with ammonia, the didepside, 4-orsellinoyl- 
oxybenzoic acid, is obtained. Difficulty was experienced in obtaining the 
latter in the crystalline form until a nucleus of the crystalline acid 
was isolated by decomposition of the pyridine salt. The air-dried 
acid contains 1H,O. It has m. p. about 209° (corr. decomp.) after 
previous softening at about 180°, the value found depending greatly on 
the mode of heating. 

Dimethylearbonato-orsellinoylorsellinic acid, needles, m. p. 185—187° 
(corr. decomp.), is obtained by the gradual addition of a solution of 
dimethylcarbonato-orsellinoy! chloride in acetone to a well-cooled 
solution of orsellinic acid in acetone and N-sodium hydroxide. In 
aqueous alcoholic solution it gives an intense reddish-violet coloration 
with ferric chloride. By repeated treatment with methyl chloro- 
formate and alkali in aqueous acetone solution, it yields a crystalline 
product, which gives no coloration with ferric chloride. This can be 
separated by means of potassium carbonate into a soluble portion, 
probably trimethylcarbonatolecanoric acid, and an insoluble portion 
which is being investigated. Aqueous sodium hydroxide slowly con- 
verts dimethylcarbonato-orsellinoylorsellinic acid into lecanoric acid, 
colourless needles, having no definite m. p. When quickly heated it 
softens at about 170°, and is completely melted at 175° with brisk 
evolution of gas. The air-dried acid contains 1H,O. Identity of this 
product with natural lecanoric acid was established by comparison of 
m. p., colorations with ferric chloride and bleaching powder, solubility, 
and crystal form of the two substances, and, further, by the trans- 
formation of each into the trimethyl ether of methyl lecanorate, C,)H,,0;. 
The product from the synthetic acid had m. p. 147—148° (corr.), whilst 
that from the natural acid had m. p. 146—147° (corr.) after softening 
at 140°. A mixture of the two had m. p. 145—146°5°. 

3: 5-Dimethylcarbonatobenzoic acid, prepared by the action of methyl 
chlorocarbonate on a solution of 3 : 5-dihydroxybenzoie acid in V-sodium 
hydroxide, has m. p. 161—164° (corr.) after slight previous softening. 
Phosphorus pentachloride converts it into the corresponding chloride, 
colourless needles, m. p. 109—110° (corr.), which, when coupled with 
p-hydroxybenzoic acid in the usual manner, yields 4-(3 : 5-dimethyl- 
carbonatobenzoyl)oxybenzoic acid, C,H,(O*CO,Me),*CO-U-C,H,°CO,H, 
needles, m. p. 161—163° (corr.). 

When treated with aluminium chloride and benzene during an hour 
at 70—75°, and then during forty-five minutes at 75—80°, 3 :5-di- 
methylcarbonatobenzoy) chloride yields 3 : 5-dihydroxybenzophenone, 
which separates from water with 1H,O. The dry substance has m. p. 
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160—162° (corr.). If the temperature in the above process is 
maintained at 40—45° during five hours, no hydrogen chloride is 
evolved, and a pale yellow oil is subsequently obtained, which crystal- 
lises when brought into contact with light petroleum. The product, 
which has not yet been obtained in the pure state, contains the methyl- 
carbonato-groups, and is transformed by alkali into 3 :5-dihydroxy- 
benzophenone. 


Tannin and the Synthesis of Similar Substances. III. 
Compounds of High Molecular Weight. Emit Fiscner and 
Kart Freupensere (Ber., 1913, 46, 1116—1138).—The authors have 
continued their previous work (A., 1912, i, 471, 887), and describe 
a convenient method of preparing m-digallic acid in larger quantities. 
The properties of this acid resemble those of the digallic acid pre- 
viously described as the para-compound (A., 1908, i, 893) so closely 
that the two substances are in all probability identical. It differs 
considerably, however, from the m-digallic acid described by Nierenstein 
(A., 1910, i, 265). 

A series of compounds of high molecular weight has been obtained 
by the use of tribenzoylgallic acid; for example, hexa-(tribenzoyl- 
galloyl)-mannitol. In the analysis of this and similar compounds, a 
difficulty is experienced in that the differences in the percentages of 
carbon and hydrogen are not sufficiently great to allow conclusions to 
be drawn with regard to the number of acy! groups present. This has 
been overcome by the introduction of halogen atoms into the molecule, 
and a series of substances has been prepared from 2:4: 6-tribromo- 
phenol-d-glucoside and p-iodophenylmaltosazone, of which the most 
interesting is hepta-(tribenzoylgalloyl)-p-iodophenylmaltosazone, 

2207 *14258*" 4°29 
mol.-wt. 4021. The molecular weight of this and similar substances 
has been determined in bromoform solution, the observed values being 
found to agree with those theoretically required without greater 
divergence than is frequently encountered with much more simply 
constituted, crystalline substances. 

Carbonylogallic acid (4:5-carbonato-3-hydroxybenzoic acid), 


00<>0,H,(OH)-CO, H, is obtained by the addition of a solution of 


carbonyl chloride in toluene to a well-cooled mixture of gallic acid, 
acetone, and 2-sodium hydroxide (3 mols.), and subsequent acidifica- 
tion of the product with hydrochloric acid. A full description of the 
apparatus employed is given. The acid has m. p. about 255° 
(corr. decomp.). It is sparingly soluble in cold water, and decomposed 
by hot water with regenerativn of gallic acid. Hot methyl alcohol 
converts it into 3-methylcarbonatogallic acid. In alcoholic solution it 
gives a faint coloration with ferric chloride, which increases in in- 
tensity on keeping. I+ is transformed by diazomethane into methyl 


4 : 5-carbonato-3-methoxybenzoate, 00<2>0,H,(OMe)-CO,Me, long 


needles, m. p. 134° (corr.), which, when boiled with water, probably 
yields methyl 4: 5-dihydroxy-3-methoxybenzoate. The latter is 
converted by the successive action of sodium hydroxide and hydro- 
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chloric acid into 4:5-dihydroxy-3-methoxybenzoic acid, which is ap- 
parently identical with the acid obtained by Vogl (A., 1899, i, 698), 
The latter gives m. p. 199—-200° (uncorr.), whereas the authors find 
about 220° (corr. decomp.), but point out that the observed m. p. 
depends greatly on the mode of heating. 

m-Digallic acid is prepared by the alternate addition of N-potassium 
hydroxide and of a solution of trimethylcarbonatogalloyl chloride in 
acetone to a cooled solution of carbonylogallic acid in acetone and 

“potassium hydroxide, The product is treated with J-sodium 
hydroxide and subsequently with hydrochloric acid, when m-digallic 
acid, needles, m. p. about 280° (corr. decomp.) after softening at 
260° (corr.), is obtained, the yield being 45% of the theoretical. 
The acid dissolves in water at 25° in the proportion 1 : 860, and gives 
a deep bluish-black coloration with ferric chloride. With aqueous 
potassium cyanide solution, it yields, after ten seconds, a pink 
coloration which disappears after a time, but returns on shaking the 
solution. When boiled during six hours with 1% hydrogen peroxide 
solution, it yields a dark brown coloration, but no precipitate. With 
10% aqueous hydrogen peroxide under similar conditions, a clear 
solution is formed. In these particulars, the acid differs markedly 
from Nierenstein’s m-digallic acid (/oc. cit.). With diazomethane, it 
yields methyl 5(3’: 4’ :5’)-trimethoxybenzoyloxy-3 : 4-dimethoxybenz- 
oate, which is identical with the product obtained previously (A., 1912, 
i, 888). Acetic anhydride converts it into penta-acetyl-m-digallic 
acid, needles, m. p. 193—194° (corr.), after softening at about 184° 
(Nierenstein’s m-digallic acid gave a penta-acetyl derivative, m. p. 
211—214°). An attempt to prepare the corresponding pentabenzoyl 
derivative was unsuccessful. 

3:4:5-Zrimethoxybenzoic anhydride, microscopic needles, m. p. 
160—161° (corr.), is obtained by the action of 3:4: 5-trimethoxy- 
benzoyl chloride on 3: 4: 5-trimethoxybenzoic acid in  chloro- 
form solution in the presence of quinoline. Similarly, the mixed 
anhydride of 3:4: 5-trimethoxybenzoic acid and pentamethyl-m- 
digallic acid, needles, m. p. 165—166° (corr.), is obtained from 3 : 4:5- 
trimethoxybenzoyl chloride and pentamethyl-m-digallic acid, and is 
identical with a product previously obtained during the synthesis of 
pentamethyl-m-digallic acid (A., 1912, i, 888). 

Pentamethyl-p-digallic acid is formed in 75% yield from 3:4 : 5-tri- 
methoxybenzoyl chloride and syringic acid according to the method 
employed in preparing the m-isomeride. It forms leaflets, m. p. 
221—222° (corr.). The methyl ester, prepared by the action of diazo- 
methane on the acid, has m. p. 172—-173° (corr.), whereas Mauthner 
(A., 1911, i, 725) found m. p. 169—170°. 

Tribenzoylgallyl chloride, C,H,(OBz),*COCI, needles, m. p. 124—126° 
(corr.), is obtained by the action of phosphorus pentachloride on tribenz- 
oylgallic acid in the presence of chloroform at the ordinary tem- 
perature. The corresponding ethyl ester has m. p. 126—128° (corr.), 
whilst the anhydride, C,,H,,O0,,, needles, has m. p. 195—196°, and is 
more stable towards alcohol than simple substances of this class. 

Tetra-(tribenzoylgalloy!)-tribromophenol-d-glucoside, 

(C.gH),0;),0,H,0,°C, HBr, 
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is prepared by the addition of tribromophenol-d-glucoside to a solution 
of tribenzoylgalloyl chloride and quinolin in chloroform. It is a 
white, amorphous powder, which softens at about 130°, and melts to 
a clear syrup at about 155°. In tetrachloroethane solution, it has 
[al —31°01°. Hexa-(tribenzoylgalloyl)-mannitol, obtained in a similar 
manner, has [a]? + 19°63° in tetrachloroethane solution. It soften at 
about 125°, and is completely molten at about 150°. 

Tetrabenzoylphenylglucosazone, C,H,0,Bz,(N,HPh),, softens at about 
100°, is completely molten at about 130°, and begins to decompose 
at about 140°. When dissolved in acetylene tetrachloride, it has 
{a]?® — 12°16° for the Auer light. 

p-Lodophenylmaltosazone, C,H ,0,(N,H°C,H,I),, prepared by the 
action of p-iodophenylhydrazine on maltosone in aqueous-alcoholic 
solution, crystallises in yellow needles, m. p. 208° (corr.), after slight 
previous softening, the m. p., however, varying according to the mode 
of heating. The solution in pyridine exhibits mutarotation, constant 
values being*probably obtained after three days. For one specimen, 
[a]> was found to be +83°44° after eight minutes, +66°51° after 
thirty-two hours, +66°11° after forty-eight hours. When treated 
with tribenzoylgalloyl chloride at the ordinary temperature in the 
presence of quinoline and chloroform, p-iodophenylmaltosazone yields 
hepta-( tribenzoylgalloyl)-p-todophenylmaltosazone, 

(C,3H},0;)70,2H30.(N,H-C,H,1)., 
amorphous, pale yellow powder, which softens at about 145°, and is 
melted to a red liquid at 160°. In tetrachloroethane solution it has 
[a]? — 8-75°. 

The molecular weight of the above substances of high molecular 
weight was determined cryoscopically in bromoform solution, care 
being taken to obtain them free from any trace of adhering solvent. 
From experiments on the molecular weight of naphthalene dissolved in 
bromoform, the value 143 was adopted as constant for the solvent. 
The following mean results were obtained, the theoretical values being 
enclosed in brackets: tribenzoylgallic wre agers 954 (946); tetra- 
(tribenzoylgalloy1)-tribromophenol-d-glucoside, 2036 (2349); hexa-(tri- 
benzoylgalloyl)-mannitol, 2781 (2967) ; hepta-(tribenzoylgalloy)) -p-iodo- 
phenylmaltosazone, 3503 (4021). . W. 


Salicylaldehydephenylhydrazone. Grore JLocKEMANN and 
Franz Lucius (Ber., 1913, 46, 1012—1021. Compare this vol., 
i, 296).—Salicylaldehyde phenylhydrazone (compare Biltz, A., 1894, 
584) can appear in isomeric forms, which, however, do not differ in 
melting point, but in crystalline form, colour, and solubility. Their 
formation depends on the conditions of crystallisation and the 
illumination. The isomerism is therefore physical and not chemical, 
as supposed by Biltz. 

The a-hydrazone is formed in rectangular prisms on slow crystal- 
lisation from dilute alcohol or benzene ; these are pale or dark green 
when light is excluded, greyish or brownish- -yellow in its presence. 
The green form occurs in presence of acetic acid; with ammonia the 
yellow modification is formed. 

The B-hydrazone is deposited on quick crystallisation in colourless 
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needles, which become greenish-yellow on exposure to light. The 
y-modification separates from light petroleum in bunches of green 
needles, which become yellow or orange on exposure. In all three 
modifications the coloration brought about by light slowly reverses in 
the dark. All three soften between 135° and 140°, m. p. 142—143°, 

When benzoylated in pyridine solution, according to the proportion 
of benzoyl chloride, the O-monobenzoyl or the O,N-dibenzoyl deriv- 
atives are obtained. When sodium hydroxide is present, the dibenzoy] 
derivative is the main product, more or less hydrazone remaining 
unattacked. 

On reduction of the dibenzoy! derivative with zinc dust and acetic 
acid, benzanilide and o-hydroxybenzylbenzamide, 

OH:C,H,°CH,*NH:CO:C,H;, 

are formed. 

o-Benzoylhydroxybenzylbenzamide, prepared by benzoylating by the 
Schotten-Baumann process, forms colourless needles, m. p. 141—142°. 

When hydrolysed either with cold alcoholic potassium hydroxide or 
warm alcoholic ammonia, J-benzoyl-o-hydroxybenzaldehydepheny|- 
hydrazone is obtained ; it gives a dark bluish-green ferric chloride 
coloration. E. F. A. 


Condensation Product of Piperonaldehyde with Ethyl 
Urethane. I. G. Brancur (Gazzetta, 1913, 43, i, 237—243).— 
When these substances are heated for half an hour on the water-bath 
with a little hydrochloric acid, piperonylidenebisurethane, C,,H,.0,N,, 
m. p. 177—178°, is obtained ; it crystallises in colourless needles. 


R. V. 8. 


Preparation of Cyclic Ketones. FARBENFABRIKEN VORM. 
Frizpr. Bayer & Co. (D.R.-P. 256622)——When adipic acid, its 
homologues, or substitution products are heated they furnish satis- 
factory yields of the corresponding cyclic ketones ; this reaction is 
conveniently carried out under reduced pressure, in the presence of an 
inert gas, and of a catalytic reagent, such as oxides, carbonates or 
other salts of the alkali metals, alkaline earths, or magnesium ; of 
salts of the heavy metals, such as iron, nickel, cobalt, manganese, or 
uranium ; or of phosphoric, boric, or other acids, 

cy:loPentanone, b. p. 49—50°/31 mm, is obtained in quantitative 
yield from adipic acid at 290—295° in the presence of barium 
hydroxide ; with uranium nitrate the yield is 85%, and with ferrous 
sulphate 90%. 

2-Methyleyclopentanone, b. p. 38°/11 mm. and 57—59°/29 mm., is 
similarly obtained at 300—305° from f-methyladipic acid, whilst 
suberic acid furnishes suberone (b. p. 179°) at 320—325° in the 
presence of iron. F. M. G. M. 


Terpenes and Ethereal Oils. CXV. Orro Watiacu (Annalen, 
1913, 39'7, 181—219).—A systematic examination has hitherto not 
been made of the problem how the position of the oxygen atom in a 
cyclic ketone influences the b. p. Recent examples in the literature 


— 
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lead the author to the generalisation that in saturated, isomeric, 
eyclic ketones containing the same substituents the b. p. is lowest 
when the heaviest substituent is nearest to the oxygen atom and 
highest when this substituent is situated as far as possible from the 
oxygen atom. Since dihydroisocamphor has b. p. 211° and carvo- 
menthone has b. p, 220—221°, the generalisation furnishes corrobor- 
ative evidence that dihydrotsocamphor is not 1-methy]-5-csopropyleyclo- 
hexan-2-one (compare A., 1912, i, 878). 

Much more complicated and difficult is the problem of the relations 
between the constitutions and the b. p.’s of unsaturated cyclic ketones, 
since in such substances the position of the ethylenic linking must 
also be taken into account. By reference to the b. p.’s and the consti- 
tutions of many unsaturated cyclic ketones, the author shows that (i) 
ketones in which the ethylenic group and the carbonyl group form a 
conjugated system have a higher b. p. than isomeric ketones in which 
such a system does not obtain, and, moreover, that the b. p. is higher 
when the ethylenic linking in the conjugated system is part of the 
carbo-cyclic nucleus than when it is attached semicyclically or is present 
in a side-chain ; for example, A!-menthen-3-one, b. p. 235°, pulegone, 
b. p. 221—-222°, and also carvenone, b. p. 232—233°, and dihydro- 
carvone, b. p. 221—223°; (ii) the replacement of the hydrogen atom in 
the system *C:CH°CO- by an alkyl group R is accompanied by a fall 
in the b. p. which is the more pronounced the greater is the molecular 
weight of R; for example, i-methy]-5-isopropy!-A‘-cyclohexen-3-one, b. p. - 
244°, Al-menthen-3-one, b. p. 235°, carvotanacetone, b. p. 228—229°, 
1-methyl-2-isopropyl-A!-cyclohexen-3-one, b. p. 216—217°, and At* 
menthen-3-one, b. p. 211°, and (iii) the fall in the b. p. by the 


conversion of unsaturated ketones of the type x Y-coMe into 


saturated ketones of the type C,H,,"COMe is about 19°, and is there- 
fore distinctly greater than the fall, about 3—4°, in the b. p. caused 


by the conversion of ‘* \\_cH,-COMe into C,H,,-CH,*COMe. 


if CMe——CH 
ik ites ail ‘o ’ , ea 
1:4-Dimethyl-A®-cyclohewen-2-oneoxime, NOH:C<Gq CH Me> CH» 


m. p. 92—93°, and another substance, m. p. 169°, which is apparently 
ap isomeride, are obtained by warming the nitrosochloride of 1 : 4- 
dimethyl-A!-cyclohexene with sodium acetate in glacial acetic acid. 
By hydrolysis, the former yields 1 : 4-dimethyl-A°-cyclohexen-2-one 
b. p. 189—190°, D® 0:938, nF 1°4753 (semicarbazone, m. p. 165°), 
which is oxidised to p-xylenol by ferric chloride and glacial acetic acid. 

By reduction of Paal’s method, 1 : 4-dimethy!-A°-cyclohexen-2-one 
yields 1 : 4-dimethyleyclohexan-2-one, b. p. 178°, D®° 0°9025, n> 1:4446 
(oxime, m. p. 108—109°, semicarbazone, m. p. 175—176°), which is 
also obtained by warming 1: 4-dimethyleyc/ohexan-1: 2-diol with 
dilute sulphuric acid. The saturated’ ketone and its oxime and semi- 
carbazone have been described, frequently but erroneously, in the 
literature. By oxidation with chromic and dilute sulphuric acids, it is 
converted into d-acetyl-@-methylvaleric acid (semicarbazone, m. p. 
146—147°), which in turn is oxidised to B-methyladipic acid by 
sodium hypobromite. 
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By reactions similar to the preceding, tetrahydro-m-xylene nitroso- 
chloride is converted successively into 1 : 3-dimethyl-A®-cyclohexen- 
4-oneoxime, 1:3-dimethyl-A?-cyclohewen-4-one (semicarbazone, m. 
194—195°), and 1 : 3-dimethylcyclohexan-4-one (this vol., i, 278). 

l- imethyleyclohexan-5-one, b. p. 181°5—182°, D”® 0°895, n, 
1-4425 (semicarbazone, m. p. 201°), and 1 : 3-dimethyleyc/ohexan-2-one, 
b. p. 174:5°, D®® 0°9140, m) 1:4476 (oxime, m. p. 114—115°, semi- 
carbazone, m. p. 176—177°), have been prepared and their physical 
constants and those of the oximes and semicarbazones compared with 
the values recorded by other investigators, 

With Louis AuvaspurcER.|—By reactions similar to the preceding, 
1-methyl]-4-ethyl-A*-cyclohexene nitrosochloride has been converted 
successively into 1-methyl-4-ethyl-A®-cyclohexen-5-oneoxime, m.p. 59—60°, 
1-methyl-4-ethyl-A-cyclohexen-5-one, b. p. 203—204°, D® 0-9310, 
My 1°4759 (semicarbazone, m. p. 152—153°), and 1-methyl-4-ethylceyelo- 
hexan-5-one, b, p. 197°, D?® 0:9000, nm» 1:°4485 (semicarbazone, m. p. 
178—181°, oxime, m. p. 80°). By oxidation with chromic acid the 
last substance yields a ketonic acid, CO,H*CH,*CHMe-CH,°CH,°COEt 
(semicarbazone, m. p, 145°. 

l-isoPropylcyclohexan-4-one, b. p. 214—214°5°, D!9 09175, np 1°4561, 
(dibenzylidene compound, m. p. 105°), is obtained by the reduction of 
l-isopropyl-A}-cyclohexen-4-one (A., 1908, i, 424) by Paal’s method. 
1-Methy]-3-isopropyl-A°-cyclohexen-5-one, b. p. 244° (decomp.), D?! 
09340, ni 1°4865 (semicarbazone, m. p. 167°), is reduced by Paal’s 
method to 1-methyl-3-isopropylcyclohexan-5-one, b. p. 221—223°, D*? 
0°8965, n, 1°4541. 

[With Rup. Mtxier and Fr. Henszs.]—The low b. p,, 212°, of 
A*-menthen-3-one, in comparison with those of the isomerides, 
A}-menthen-3-one, 235—237°, carvenone, 232—233°, and carvotan- 
acetone, 228—229°, led the authors to the opinion that an error must 
have been made either in the b. p. or in the constitution (compare 
Auwers, A., 1909, i, 592). It is now shown that no error had been 
committed. 7-A*-Menthen-3-one, prepared from 7-menthene, has b. p. 
212—213°, D?°0-9165, nm, 1°4726, whilst 7-A*-menthen-3-one, prepared 
from menthol, is a yellow liquid having b. p. 211—212°, D1§ 0-919, 
Mp 1°4729, and [a]i} — 67°46° in methyl alcohol. The active substance 
forms a semicarbazone, m. p. 170—171°, and a dibenzylidene derivative, 
yellow needles, m. p. 140—141°, [a]? ~—58:41° in chloroform. The 
constitution of the active menthenone is proved by its reduction to 
l-menthone by Paal’s method, and ultimately to /-menthol by sodium 
and alcohol. The constitution of the i-menthenone has been proved 
by the synthesis of the ketone from 1-methyleyclohexan-4-one and 
magnesium isopropyl iodide, the resulting alcohol being dehydrated by 
dilute sulphuric acid, and the 1-methy]-4-isopropyl-A*-cyclohexene being 
converted through the nitrosochloride into the menthenoneoxime, The 
low b. p. of A*-menthen-3-one, therefore, must be due to the position 
of the isopropyl group between the carbonyl group and the ethylenic 
group (compare above). 

[With Fr. Henges. |—Since little is accurately known of the deriv- 
atives of ¢-menthone, a large quantity of this ketone has been prepared 
by reducing A!-menthen-3-one by Paal’s method. It has b. p. 210°: 
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D®° 08975, mp 1°4521, and forms a semicarbazone, m. p. 212°, oxime, 
m. p. 79—80° (benzoyl derivative, m. p. 69—70°), isooxime, m. p. 
87—88°, hydrochlorobenzylidene derivative, m. p. 119—120°, and 
yields a mixture of menthols by reduction. The reduction of ¢-men- 
thoneoxime yields i-menthylamine, b. p. 208°, which forms a hydro- 
chloride, m. p. above 250°, carbamide, m. p. 151—152°, phenylmenthy!- 
carbamide, m. p. 135—136°, phenylthiocarbamide, m. p. 136—137° 
and benzylidene compound, m. p. 141—142°. C. 5S. 


Pinacolin Transformation. II. Asymmetric Cyclic and 
Acyclic Pinacones and Their Transformation Products. Hans 
MEERWEIN (Annalen, 1913, 396, 200—263. Compare A., 1910, i, 
856).—A thorough examination of the reaction whereby 1-csopropyl- 
cyclopentane-l-a-diol is converted into 1 : 1-dimethylcyclohexan-2-one 
and of analogous reactions has led to the following important 
generalisations in connexion with the pinacolin transformation: (i) the 
pinacolin transformation is a true, intramolecular, atomic rearrange- 
ment ; intermediate products cannot be isolated ; (2) the course of the 
transformation is conditioned by different factors depending on the 
structure of the pinacone. In symmetric pinacones of the type 
CRR(OH)-CRR’OH, the transformation depends only on _ the 
relative ease of mobility of the groups R and R’, whilst in asymmetric 
pinacones, CR,(OH):CR’,°OH, the stability of the hydroxyl groups is 
the determining factor ; (3) by astudy of the pinacolin transformation, 
it is possible, not only experimentally to ascertain the different 
stabilities (that is, the strength of their attachment to the carbon 
atoms) of the hydroxyl groups in asymmetric pinacones, but also, 
since such stability is determined mainly by the stabilities of the 
radicles attached to the same carbon atom, the relative strengths of 
the attachment of these radicles. 

[With Hans Prosst.]—The interaction of methyl cyclopentan-1-ol- 
l-carboxylate and an excess (4—5 mols.) of magnesium ethyl bromide 
or magnesium phenyl bromide leads by the usual method to the 
formation of L-hydrony- 1-a-ethylpropyleyclopentan-1-ol, 

\H. 
du,: * CH >COH): CEt,-OH, 
m. p. 39°5°, b. p. 136°/ 25° mm., and 1-a-hydroxybenzhydryleyclo- 
‘ ie “oH > OOH) CPhy OH, m. p. 125°, colourless prisms, 
respectively. The former is converted by concentrated sulphuric acid 
at —10° into a mixture of 1: 1-diethyleyclohexan-2-one, 


pentan-1-ol 


2 
b. p. 93°5°/15 mm., D® 0:9236, nP 1° 4621 (the constitution of which is 
proved by its oxidation to aa- -diethyladipic acid, 
CO,H-CEt,°CH,°CH,°CO,H, 
m. p. 90—92°, by nearly boiling 30% nitric acid), and 1-propionyl-1- 


CH,°C 
ethyleyclopentane, | én, “oH one COEt, b. p. 86°/16 mm., D® 0°9104, 


ny 14525, which is “oxidised to 1l-ethylcyclopentane-l-carboxylic acid, 
VOI. CIV. 1. il 
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m. p. — 8°, b. p. 1329/18 mm., by nearly boiling 40% nitric acid. The 
separation of the mixture is readily effected by means of the 
semicarbazones, the semicarbazone, m. p. 202—203°, rhombic leaflets, 
of the cyclohexane derivative being sparingly soluble in alcohol or 
other solvents, whilst the semicarbazone, m. p. 148°5°, slender needles, 
of the cyclopentane derivative is easily soluble. 

The pinacolin transformation of  1-a-hydroxybenzhydrylcyclo- 
pentan-l-ol by cold concentrated sulphuric acid yields only 
1 : 1-diphenylcyclohexan-2-one, m. p. 99°, stout needles (semicarbazone, 
m. p. 240°), by the oxidation of which by chromic and acetic acids 
benzophenone is produced. 

[With F. Kremers.]—The product of the pinacolin transformation 
of 1-tsopropylcyclohexane-l-a-diol contains about 33% of 1:1-dimethy/- 
cycloheptan-2-one (semicarbazone, m. p. 169°) in addition to the 
1-acetyl-1-methyleyclohexane described by Tarbouriech. 

1-a- Hydroxybenzhydrylcyclohexan-1-ol, 


CH,°CH 
Hy<on,-cH,7 CH) CPb,:OH, 
m. p. 130°, stout prisms, prepared from methylcyclohexan-1-ol-1-carb- 
oxylate and magnesium phenyl bromide, is transformed by 
concentrated gp ee acid at 0° into 7 ethylene oxide, 
CH,°CH, 

CHS on. ‘CH, > C<tpp, 
m. p. 92—94°, rhombic prisms, which does not “react with semicarbazide 
and is oxidised to benzophenone, glutaric and adipic acids by chromic 
and acetic acids. 

[With F. Kremers and R. Spiirrecars. |—Ethyl 9-hydroxyfluorene- 
9-carboxylate reacts in the usual manner with an excess, 7—8 mols., 
of magnesium methy] iodide, magnesium ethyl bromide, or magnesium 
phenyl bromide to form, ultimately, 9-8-hydroxyisopropylfluorenol, 


{tg >C(OH)-CMe, OH, m. p. 101°, large, colourless needles, 


*>C(OH)-CEt,-OH, m. p. 106°, 


9-hydroxydiethylmethylfluorenol, a H, 


colourless needles, and 9-a- a ybenzhydrylfluorenol, 


> C(OH) )-OPh,-OH, 


m. p. 160—162°, siete cies respectively. By cold concentrated 
sulphuric acid the first is transformed into 9-acetyl-9-methylfluorene, 


i >CMe ‘COMe, m. p. 89°, b. p. 181°/18 mm. (semicarbazone, m. p. 


254-—-256°), the second into 9- -propionyl-9-ethylfluorene, m. p. 58° 
(semicarbazone, m. p. 236°), and the last, which is readily decomposed 
into benzophenone and fluorenol by Byg alcoholic potassium hydroxide, 


: , C,H *CPh, 
into 9 : 9-diphenylphenanthrone, OH, CO 


The constitution of 9-acetyl-9- -methy|fluorene is proved by its decom- 
position into 9-methylfiuorene and acetic acid by alcoholic potassium 
hydroxide, and by its oxidation to 9-methylfAuorene-9-carborylic acid, 


, m, p. 197°, rhombic prisms. 
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m. p. 166°, glistening leaflets, by 10% sodium hypobromite. 9 :9-Di- 
phenylphenanthrone is identical with the substance described as 
s-diphenyldiphenylene-ethylene oxide by Werner and Grob, but that 
it has the constitution denoted by its name is proved by the fact that 
it yields the acid, CHPh,*C,H,°C,H,°CO,H, by heating with alcoholic 
potassium hydroxide. Similarly, the pinacolins obtained by Zincke 
and Tropp from a series of pinacones prepared from phenanthra- 
quinone and magnesium alkyl haloids, and regarded by them as 
a-pinacolins (s-dialkyldiphenylene-ethylene oxides), are probably 9: 9-di- 
alkylphenanthrones, since the methyl compound (9 : 9-dimethyl- 
phenanthrone), for example, is converted into 2-isopropyldiphenyl-2'- 
carboxylic acid, CHMe,*C,H,°C,H,°CO,H, m. p. 104—106°, by potassium 
hydroxide at 220—240°. 

[With R. Sprirreears.|—Acyclic, asymmetric pinacones have 
been prepared as similar as possible in structure to the preceding 
cyclic pinacones. Methyl a-hydroxyisobutyrate reacts with magnesium 
ethyl or phenyl bromide to form, ultimately, B-methyl-y-ethylamylene 
By-glycol, OH-CMe,°CEt,-OH, b. p. 99—101°/19 mm., and aa-di- 
phenyl-B-methylpropylene glycol, OH*CPh,°CMe,-OH, m. p. 91%, 
respectively. By-Dimethylamylene By-glycol, OH*CMe,-CMeEt-OH, 
b. p. 94—95°/21 mm., is prepared from methyl methylethylglycollate, 
b. p. 151°6—152° (the ethyl ester has b. p. 162°, and the acid itself has 
b. p. 133—134°/16 mm.), and magnesium methy] iodide. 

B-Methyl-y-ethylamylene By-glycol is transformed by concentrated 
sulphuric acid into ethyl tert.-amyl ketone, CMe,Et-COEt, b. p. 
150°5—152°, D*° 0-8298 (semicarbazone, m. p. 98°), the constitution 
of which is proved by its oxidation to aa-dimethylbutyric acid by 
aqueous sodium hypobromite. By the pinacolin transformation, 
By-dimethylamylene By-glycol yields methyl tert.-amyl ketone, 

CMe, Et-COMe, 
b. p. 130°6°, D?° 0°8243 (semicarbazone, m. p. 136—138°), which also 
yields aa-dimethylbutyric acid by oxidation. aa-Diphenyl-8-methy]l- 
propylene-af-glycol is transformed by cold concentrated sulphuric acid 
into methyl aa-diphenylethyl ketone, m. p. 41°, which is oxidised to 
aa-diphenylpropionic acid by sodium hypobromite. 

[With F. Kremers.]—Bromodiphenylacetic acid, CPh,Br°CO,H, 
m. p. 133—134°, prepared from benzilic acid and hydrogen bromide 
in glacial acetic acid at 0°, is readily converted by methy! alcohol and 
sulphuric acid into methyl methoxydiphenylacetate, b. p. 191°/16 mm., 
m. p. 29°, which reacts with magnesium methyl iodide to form, 
ultimately, y-methoxy-yy-diphenyl-B-methylpropane-B-ol, 

OMe’CPh,*CMe,°OH, 
m. p. 45—47°, b. p. 181—182°/16 mm.; the latter is converted by 
cold concentrated sulphuric acid into methy! aa-diphenylethyl ketone, 
not into w-pheny]-ww-dimethylacetophenone. 

[By the AurHor.]|—The various explanations of the pinacolin trans- 
formation are stated and criticised. The most widely accepted theory 
assumes the intermediate formation of ethylene oxides, but is not 
in agreement with observations of the author, Tiffeneau, Montagne, 
and others. The formation of tangible, intermediate products has not 
been observed, the transformation occurring by loss of water and the 


112 
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migration of one group. The water must be eliminated before the 
migration occurs, because s- and «as-diphenylmethylpropylene glycol 
yield the same pinacolin, CPh,Me*COMe, and s- and as-dimethyl- 
diethylethylene glycol also produce the same pinacolin, CMe,Et-COEt. 
If these changes are explained by an interchange in position of a 
hydroxyl and an alkyl or aryl group and subsequent elimination of 
water, the author claims that sometimes one group, sometimes another, 
changes position with the hydroxyl group without any regularity or 
obvious reason. 
The first step in the transformation, therefore, is 
OH-CR,°CR,-OH —> -CR,°CR,°O-. 


CR 
The complex then changes to a stable state, either O<bR? which 
2 


is quite exceptional, or CR,;COR. Symmetric pinacones, 
: OH-CRR’-CRR’-OH, 

contain hydroxyl groups of like function, and therefore yield, by loss 
of water, the complex -CRR’CRR’:O-. The final state of this complex 
depends on the relative mobilities of R and R’; in general, the methyl 
group migrates more readily than its homologues, aliphatic groups less 
readily than aromatic, and substituted aromatic groups more readily 
than the phenyl radicle. In asymmetric pinacones, OH-CR,*CR’,-OH, 
the hydroxyl groups are not of similar function, and, therefore, the 
first step of the pinacolin transformation may be the formation of 
“CR,°CR’,°O* or *CR’,°CR,°O° or both, the actual course being 
determined by the relative stabilities of the two hydroxyl groups. 
When the stabilities are about equal, two products are obtained, as, for 
example, 1 : 1-diethyleyclohexan-2-one and _ 1-propionyl-1-ethylcyclo- 
pentane from 1-hydroxydiethylmethylcyclopentan-1l-ol. Hitherto, 
nothing has been known of the influence of alkyl groups on the 
stability of hydroxyl groups ; since as-dimethyldiethylethylene glycol is 
transformed into ethyl tert.-amyl ketone, it appears that the hydroxyl 
group in the neighbourhood of the heavier alkyl group has the greater 
stability. C. 8. 


Syntheses by means of Sodamide. Arpin Hater and 
Epovarp Baver (Ann. Chim. Phys., 1913, [viii], 28, 373—414).— 
A résumé of information on this subject, referring principally to the 
results recorded in the following Abstracts: 1909, i, 108, 654; 1911, 
i, 726, and 1912, i, 270. ee 3 


A Fourth Modification of Benzophenone. Watrer A. WAHL 
(Chem. Zentr., 1913, i, 813—814; from Ofvers. Finska Vetens. Soc. 
Foérhandl., 1911, 54, A, 10. Compare A., 1912, ii, 1044).—When 
benzophenone is melted in a narrow, thin-walled glass tube at 50°, and 
then plunged into a carbon dioxide-ether mixture, a vitreous mass 
is obtained which develops spherulitic groups of fibrous crystals 
at —60° to —65° which melt at —51°. Tammann observed that the 
speed of crystallisation of stable benzophenone (I) below — 40° is so 
small that this form cannot be produced at such low temperatures at 
all, The new labile modification (IV) can therefore melt without 
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passing into the stable form. The other modifications are Tammann’s 
(II) with m. p. 45—48° and Zincke’s (III), m. p. 26°. J.C. W. 


Anthracene. III. Derivatives of Anthrone. Kurr H. Meyer 
and ALBERT SANDER (Annalen, 1913, 396, 133—151).—The infiuence 
of substituents in position 9 on the desmotropy of anthrone has been 
further examined. Anthrone itself, even in solution, exists chiefly in 
the ketonic modification ; anthraquinol and its methyl ‘ether, however, 
are mainly enolic. 

On account of its non-fluorescence, insolubility in cold alkalis, and 
indifference to alcoholic bromine, 9-phenylanthrone exists in the 
ketonic form. By solution in hot alkali and precipitation by acid in 
the cold, it is obtained in the "at of Reema 


which is sulphur-yellow ‘a aie: coouuale fluorescent solutions ; by 
keeping or by crystallisation, the anthranol reverts to the anthrone. 

The equilibrium of the two modifications of this substance (and also 
of the following substances) in solution has been determined as follows, 
An alcoholic solution, about 0°1%, at the ordinary temperature is 
intensely illuminated by an iron are and is titrated with V/10-alcoholic 
bromine. Since only the enolic form reacts with bromine and is 
fluorescent, the disappearance of the fluorescence furnishes a sharp end- 
point. The same result is attained by starting with the anthrone or 
the anthranol, provided that the solution has been kept for a 
sufficiently long time. By this method it is shown that glacial acetic 
acid favours the formation of the ketonic modification, that all anthrone 
derivatives are immediately converted into anthranols by pyridine, 
that equilibrium is not attained in benzene or chloroform even after 
prolonged boiling, and that the velocity of transformation in alcohol is 
very much increased by the addition of concentrated hydrochloric acid 
and, still more, of sodium acetate. 

9-Nitroanthrone, which is readily obtained by the nitration of 
anthrone in glacial acetic acid by nitric acid, D 1°5, at 60°, is con- 
verted into 9-nitroanthranol (Meisenheimer’s aci-nitroanthrone) by 
solution in hot alkali and precipitation in the cold by acids. After 
equilibrium has been established in alcohol, the solution contains 97% 
of the ketonic form. The end-point is readily detected, since 9-nitro- 
anthranol is yellow, and 9-nitroanthrone is colourless, in solution. 
9-Nitroanthrone is converted into 9-nitroanthranyl acetate, 

C(OAc) 
HC NO,) 0H, 

m. p. 182°, reer: Leafiots or , by acetyl chloride in cold 
pyridine, and into 9-nitroanthranyl benzoate, m. p. 238° (decomp.), 
amber-yellow prisms, by benzoyl chloride and pyridine on the water- 
bath. 


9-Anilinoanthrone, CH.< oun EPh) C,H, m. p. 154—156°, 


reddening at 146°, faintly yellow needles, prepared from 9-bromo- 
anthrone and aniline in boiling benzene, is converted by treatment 


i. 490 ABSTRACTS OF CHEMICAL PAPERS. 


with alcoholic potassium hydroxide and subsequent acidification into 


9-anilinoanthranol, C,H<, O(NHPh) Cs Hy, m. p. 155°, reddish- 


brown crystals, which forms orange- oa solutions with intense yellowish- 
green fluorescence. The alcoholic solution, after several days, contains 
about 80% of the anthranol. Both forms are converted into anthra- 
quinol and aniline by boiling dilute acids and wane * 9-Anilino- 


anthrone is converted into 9-aniloanthrone, C,H —\o CNPh) >C, H,, 


m. p. 123—124°, red needles, by alcoholic ie. N pdvocide and 
potassium ferricyanide, and into 9-anilinoanthranyl benzoate, 
—C(OBz) 
CHC, NHPnpOe Hy 

m. p. 226°, yellow crystals, by ee vhloride and cold pyridine. 

9-B-Naphthylaminoanthrone, m. p. 179—180°, yellow needles, 
9-B-naphthylaminoanthranol, m. p. 187—188°, bluish-black needles, 
and 9-8-naphthyliminoanthrone, m. p. 167—168°, dark red crystals, 
are prepared by methods similar to the preceding. 

With the object of preparing 9-aminoanthrone, a cold solution of 
9-bromoanthrone in dry benzene was saturated with ammonia. The 
product, however, is 9-bromodianthrone, 


C,H H 
0O< Gt >CBr CH< hy >CO, 


6 
amber crystals, which, above its m. p., 187°, or by boiling with xylene 
and copper powder, is converted into dianthrone. 9-Aminoanthrone 


in a very impure state is produced by reducing benzeneazoanthranol 
with zine dust and alcoholic sodium hydroxide in an atmosphere of 


nitrogen. C. S. 


Experiments on the Determination of the Constitution of 
Enolic Substances. JoHannes ScHEIBER and Paut Hero xp (Ber., 
1913, 46, 1105—1110).—The authors have attempted to apply the use 
of ozone and subsequent decomposition of the ozonide formed for the 
determination of the constitution of enolic substances. The advantages 
claimed for the method are that operations can be carried out at low 
temperatures and that the addition of ozone, as far as is yet known, 
takes place without previous structural alteration of the substances 
investigated. 

A solution of benzoylacetone in chloroform was treated with ozone 
and the ozonide subsequently decomposed by warm water. The cooled 
solution deposited an almost quantitative amount of benzoic acid, 
whilst the filtrate, when treated with phenylhydrazine, yielded methyl- 
glyoxalosazone, m. p. 146° (Harries and Tiirk, A., 1905, i, 413, give 
145°). Neither acetic acid nor carbon dioxide could be detected. 
Benzoylacetone appears therefore to be enolised according to the 
formula OH:CPh:CH:COMe, which confirms the work of Smedley 
(T., 1910, 9'7, 1486). 

Oxalacetone, when similarly treated, gave a 93°5% yield of oxalic 
acid, from which it follows that enolisation must also have occurred to 
some extent towards the acetyl group. Although acetic acid could not 
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be detected, this is confirmed by the fact that phenylhydrazine did 
not yield pure methylglyoxalosazone. 

The ozonide obtained in small quantity from ethyl acetoacetate, 
when decomposed by water, yielded with phenylhydrazine acetate a 
precipitate of pure ethyl phenylhydrazonoglyoxylate, 

NHPh-N:CH:CO,Et, 
m. p. 128° (Reissert, A., 1895, i, 461, gives 129°; v. Pechmann, 1896, 
i, 678, finds 130—131°), from which the formula OH:CMe:CH:CO,Et 
is deduced for the enolised ester. 

Ethyl benzoylacetoacetate under similar treatment gave rise to 
benzoic acid and to the somewhat impure osazone of ethyl diketo- 
butyrate, CMe(N,HPh):C(N,HPh)-CO,Et. Although the benzoic 
acid formed has not yet been estimated, the enolised form of ethyl 
benzoylacetoacetate must possess mainly the configuration 

OH:CPh:C(COMe):CO, Et. 

Diacetylbenzoylmethane, m. p. 34°, similarly yielded benzoic acid 
mixed with small quantities of a substance which could not be identi- 
fied with certainty, whilst, after removal of benzoic acid, the bispheny]l- 
hydrazone of triketopentane, m. p. 155° (Sachs and Barschall, A., 
1901, i, 670, give 156°), was isolated by means of phenylhydrazine. 
The authors conclude that the enolised form of ee 


consists mainly of the a-form, CPh(OH) =O OCH probably mixed 
with small amounts of the 8-variety, oMe(OH)=C< OOOH, , 
645 


H. W. 


Phthalylglycyl Derivatives of Acetylacetone, Benzoylacetone, 
and Hthyl Cyanoacetate. Jowannes Scuerser [with K. Kuioppe 
and K. ScunaBeu] (Ber., 1913, 46, 1100—1105).—The author has 
extended his work on the condensation of ethyl sodioacetoacetate with 
phthalylglycyl chloride (A., 1909, i, 390). 

The sodium derivative of acetylacetone reacts readily with phthalyl- 
glycyl chloride in the presence of ether or benzene. The main product 
of the reaction is bisphthalyigylcylacetylacetone, smaller quantities of 
C-phthalylglycylacetylacetone and o-phthalylglycylacetylacetone being 
also formed. The latter substance is, however, mainly formed when 
the silver derivative of acetylacetone is substituted for the sodium 
derivative. If the reaction is carried out in boiling benzene 
solution, phthalylglycyl anhydride is also obtained. 

Bisphthalylglycylacetylacetone, 


0,H,<GO>N-CH,-CO-O-CMe:0(COMe)-00-CH, N<p9>0, Hy 


has a variable m. p., probably due to partial enolisation. Thus, a product, 
m. p. 182° (highest observed m. p.), after recrystallisation from glacial 
acetic acid had m. p. 168°. Cold sodium ethoxide converts it into 
C- -phthalylglycylacetylacetone. With aniline it yields phthalylglycyl- 
acetylacetone anilide,C,H,:(CO),.N*CH,*CO-C(COMe).CMe-N HPh, yel- 
low needles, m. p. 172°. Phenylhydrazine converts it into phthalyl- 
glycylacetylacetonepy "azolephenylhydrazone (formula I or II), lemon- 
yellow leaflets, m. p. 192°, the same substance being obtained from the 
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above anilide or from C-phthalylglycylacetylacetone. It is not decom- 
posed by sodium hydroxide, does not reduce Fehling’s solution, and 
gives a blue coloration with ferric chloride when dissolved in 


concentrated sulphuric acid. 
C,H,:(CO),!N-CH,*C(N,HPh)-0< oe ¥ 
ail - ( ) CMe —NPh’ 


(I.) 
CMe:C-CMe:N,HPh 
NPC — 6. *CH,'N: (CO),: C,H, 
(L.) 

C-Phthalylglycylacetylacetone, m. p. 124°, is soluble in aqueous 
sodium hydroxide without decomposition, and gives an immediate 
blood-red coloration with alcoholic ferric chloride. 

0-Phthalylglycylacetylacetone, m. p. 107°, is insoluble in aqueous 
sodium hydroxide, and yields a red coloration with ferric chloride 
after some time. It is decomposed by a solution of phenylhydrazine 
in glacial acetic acid with formation of phthalylglycylphenylhydrazide, 
C,H,-:(CO),:N-CH,CO-NH-NHPh, m. p. 192°, which was also prepared 
from phthalylglycyl chloride and phenylhydrazine, When, however, 
the free acid was heated with phenylhydrazine in dilute acetic acid 
solution, the main product was anilinophthalimide, C,H,:(CO),.N*-NHPh, 
m. p. 179°. 

Phthalylglycyl anhydride, C,,H,,0,N,, white needles, m. p. 242°, is 
transformed by phenylhydrazine into phthalylglycylphenylhydrazide, 
and by aniline into phthalylglycylanilide, m. p. 231—232°. The 
latter substance was also obtained from phthalylglycyl chloride and 
aniline, 

The action of phthalylglycyl chloride on the sodium derivative of 
benzoylacetone yields bisphthalylglycylbenzoylacetone and O-phthalyl- 
glycylbenzoylacetone. The former, m. p. 151°, gradually gives a red 
coloration with ferric chloride in alcoholic solution, and is converted 
by cold sodium alkoxide into C-phthalylglycylbenzoylacetone, m. p. 135°. 
The latterimmediately gives an intense red coloration with ferric chloride, 

O-Phthalylglycylbenzoylacetone, m. p. 147—148°, gives no coloration 
with ferric chloride, and is insoluble in sodium hydroxide. Phenyl- 
hydrazine eliminates the phthalylglycyl radicle. 

With etby] sodiocyanoacetate, phthalylglycyl chloride yields practically 
solely ethyl phthalylglycylcyanoacetate, long needles, m. p. 149°, The 
ester is immediately soluble in alkali and alkali carbonate solutions, and 
gives an immediate intense red coloration with ferric chloride. An alco- 
holic solution of phenylhydrazine converts it into phthalylglycylpheny!- 
hydrazide. In glacial acetic acid solution at the ordinary temperature, 
however, phenylhydrazine converts it into a substance, Co,H,.0;N,, 
m. p. 156°, which is probably an additive product. It is soluble in 
sodium hydroxide, does not give Biilow’s reaction, and reduces Fehling’s 


solution in the cold. Concentrated sulphuric acid regenerates the 
ester. H. W. 


Action of Hydrochloric Acid on p-Benzoquinonesulphonic 
Acid. A.pHonse Sevewetz (Compt. rend., 1913, 156, 901—903).— 
Concentrated hydrochloric acid acting on sodium p-benzoquinone- 
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sulphonate at temperatures below 20° yields after twelve hours a 
crystalline mass of sodiwm chloroquinolsulphonate, C,H,Cl(OH),"SO,Na, 
white needles, soluble in water, instantly reducing silver nitrate. On 
oxidation it is converted into chloro-p-benzoquinonesulphonic acid. 

If the reaction takes place at above 20°, the products are chloroquinol 
and 2 ; 6-dichloroquinol. W. G. 


Action of Nitrous Acid on Dianilino-p-benzoquinoneanil. 
ConstTanTIN I. Istrati and M. A. Mimatuescu (Bull. Acad. Sci. Roumaine, 
1912/3, 1, 25—-29. Compare Istrati, A., 1903, i, 82).— When an excess of 
sodium nitrite is added to a solution of dianilino-p-benzoquinoneanil in 
cold glacial acetic acid, a number of products are obtained, of which 
three, m. p. 209°, 248° and 286° respectively, have been isolated. The 
first of these separates from toluene in brilliant red leaflets. It is not 
attacked by boiling solutions of alkali hydroxides. It dissolves in 
concentrated sulphuric acid and in fuming nitric acid, but is precipitated 
unchanged when these solutions are diluted with water. It- gives 
Liebermann’s reaction, but the presence of a nitro-group could not be 
established. The formula, 

; n7CH——COn, pn. pn —CH:CH 
NO-NPh C<Q(NPh)-CH7C N:C<on:oH ©, 
is assigned to it, the dinitrosoamine first formed undergoing partial 
rearrangement with the formation of the oxime of a substituted p-benzo- 
quinoneimide, from which the p-benzoquinone is formed by elimination 
of hydroxylamine. H. W. 


Metaquinenoids. Ricnwarp Meyer (Ser., 1913, 46, 1220).— 
Stark and Garben (this vol., i, 361) relying on the earlier work of 
Meyer and Desamari (A., 1908, i, 658) included Liebermann and 
Dittler’s tribromoresoquinone as a substance of metaquinonoid type. 
Later experiments of these authors, however, had already shown that 
the compound was a bimolecular keto-bromide, C,,H,O,Br, (A., 1909, 

J.C. W. 


i, 241, 657). C. 


Preparation of Anthraquinone from Anthracene. FARBWERKE 
vormM. Meister, Lucius & Brinine (D.R.-P. 256623).—Antbraquinone 
is obtained in 94—96% yield when an intimate mixture of anthracene, 
glass wool, or asbestos powder, and a metal or metallic oxide (such 
as zinc dust or lead oxide) is carefully treated with nitric acid fumes 
at 75—100° for about nine hours; the temperature is then slowly 


raised to 280°, when the anthraquinone sublimes in long, yellow needles. 
F. M. G. M, 


Preparation of Chlorinated Anthraquinones and Anthra- 
cenes. H. Scurixine (Ber., 1913, 46, 1066—1069).—Starting from 
]- and 2-chloroanthraquinone and from 1:5- and _ 1: 8-dichloro- 
anthraquinone, the author has prepared a number of the higher 
chlorinated anthraquinones by converting them into the corresponding 
chloroanthraquinonesulphonic acids and replacing the sulphonic acid 
with chlorine by treatment of the potassium salts of the sulphonic 
acids with chlorine in aqueous solution at 100°. The sulphonation 
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was carried out by heating the chloroanthraquinones with sulphuric 
acid containing 20% of anhydride for four hours at 150—160°, both 
alone and in the presence of mercurous sulphate. Although the 
position of the sulphonic acid groups has not been definitely 
established, it is assumed from the results of Schmidt (A., 1904, i, 
256) and Iljinsky (A., 1904, i, 176) that in the presence of the 
mercurous salt the sulphonic acid group takes up the a-position, whilst 
if no catalyst is employed the group enters the B-position. 

With sulphuric acid alone monosulphonic acids are obtained. In 
the presence of mercurous sulphate 1-chloro- and the two dichloro- 
anthraquinones yield disulphonic acids, whilst 2-chloroanthraquinone 
forms a monosulphonic acid. In addition to the disulphonic acid the 
1 : 5-dichloro-compound also yields a monosulphonic acid. 

The potassium salts of the chloroanthraquinonesulphonie acids are 
colourless or pale yellow, and are sparingly soluble in water. 

The chloroanthraquinones are converted by reduction with zine dust 
and ammonia into the corresponding chloroanthracenes, of which the 
monocbloro-compounds form colourless, strongly, fluorescent leaflets or 
needles, whereas the di-, tri-, and tetra-chloro-derivatives crystallise 
in yellow needles, 

In the following, (a) denotes sulphonation in the absence, (0) in the 
presence, of mercurous sulphate. 

1-Chloroanthraquinone yields (a) 1-chloroanthraquinonesulphonic 
acid and (6) 1-chloroanthraquinone-aa-disulphonic acid; a 8-dichloro- 
(m. p. 166—168°) and aaa-trichloro-anthraquinones, m. p. 165—168°, 
which are reduced to af-dichloro- (m. p. 130—135°) and aaa-trichloro- 
anthracene (m. p. 133—135°). 

2-Chloroanthraquinone gives rise to (a) 2-chloroanthraquinone-B- and 
(5) -a-sulphonic acids; BB- and af-dichloroanthraquinones have wm. p. 
284—285° and 278—280° respectively, and yield BB- and af-dichloro- 
anthracenes, m. p. 216° and 155—160°. 

1: 5-Dichloroanthraquinone gives rise to (a) 1:5-dichloroanthra- 
quinone-B-sulphonic acid and (b) 1 : 5-dichloroanthraquinone-a-sulphonic 
and -aa-disulphonic acids; 1:5-B8- (m. p. 230—235°) and 1 : 5-a-tri- 
chloroanthraquinone, m. p. 256°, and 1:5: 4: 8-tetrachloroanthraquinone, 
m. p. 339°; 1:5-B-trichloroanthracene has m. p. 170—175°, the 
1:5: 4:8-tetrachloro-compound, m. p. 275° or 285—286°, and the 
1:5: a-trichloro-compound, m. p. 270—275°. 

1:8-Dichloroanthracene yields (a) 1 :8-dichloroanthraquinone-B- 
sulphonic acid and 1:8-dichloroanthraquinone-aa-disulphonic acid; 
1:8: B-trichloroanthraquinone, m. p. 295—300°, and 1:8: B-trichloro- 
anthracene, m. p. 185—190°. 

1-Chloroanthracene has m. p. 81—82°, 2-chloroanthracene, m. p. 
215°, 1 :5-dichloroanthracene, m. p. 185°, and 1 : 8-dtchloroanthracene, 


m. p. 156° F. B, 


Preparation of Selenocyanates of the Anthraquinone 
Series. FARBENFABRIKEN voORM. FriepR. Bayer & Co (D.R.-P. 
256667).—When the anthraquinone diazoselenocyanates are carefully 
heated (preferably in the presence of copper or cuprous salts) nitrogen 
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is eliminated and the selenocyanate group enters the ring : 
C,,H,0,°N,"SeON = N, + C,,H,O,"SeCN. 
1-Selenocyanoanthraquinone, yellowish-red needles, m. p. 249°, is 
obtained when aminoanthraquinone (2°2 parts) is diazotised in con- 
centrated sulphuric acid with nitrosyl sulphate, ice added, and the 
precipitated diazonium sulphate collected, dissolved in water, and 
treated with an aqueous solution of potassium selenocyanate (1°5 parts) ; 
the precipitated red diazoanthraquinone selenocyanate when warmed is 
converted into 1-selenocyanoanthraquinone, which is purified by erys- 
tallisation from nitrobenzene. Potassium 1-selenocyanoanthraquinone- 
5-sulphonate is prepared in a similar manner from sodium 1-amino- 
anthraquinone-5-sulphonate. F. M. G. M. 


Preparation of 2-Anthraquinone Sulphide. Irma ULiMmann- 
GotpBerRG (D.R.-P. 255591).—2-Dianthraguinonyl sulphile, orange- 
yellow prisms, m. p. 275—276°, is obtained when 2-chloroanthra- 
quinone is boiled for six hours with an equal weight of potassium 
xanthate and 10 parts of amyl alcohol. F. M. G. M. 


Action of Colloidal Metallic Hydroxides on Hydroxyanthra- 
quinones. R. Hatter (Farber-Zeit., 1912, 23, 489—492, 
523—528).—A description of the preparation of colloidal solutions of 
aluminium, chromium, and ferric hydroxides, and of the com- 
plex salts: Al,(SO,).(OH),, Al,(SO,).(OAc),, Al,(SO,)(OAc),, 

Al,(80,)(OH),(OAc)., 
Al,(OAc),, Al,(OAc),(OH),,and Al,(OAc),(OH), ; these were combined 
with alizarin, purpurin, anthrapurpurin, flavopurpurin, and alizarin- 
orange, and the physical and chemical properties of the compounds so 
obtained are comparatively tabulated with the normal iron, aluminium, 
and chromium salts. 

The following properties were studied, absorption spectra, together 
with their behaviour in the presence of hydrochloric acid, ammonium 
hydroxide, calcium chloride, sodium chloride, sodium hydrogen 
phosphate, and absolute alcohol. F, M. G. M. 


Bupleurol or Dihydronerol. Constitution. II. Luter 
Francescont and E, Sernaciotto (Aéti 2. Accad. Lincei, 1913, [v], 
22, i, 148—154. Compare this vol., i, 283).—Reasons are 
advanced showing that bupleurol probably has the structure: 
CHMe,:[CH,],°C(:CH,)*CH,°CH,°OH. Se 


The Autoxidation of Turpentine. Arnotp Biumann and 
Orro Zeitscner (Ber., 1913, 46, 1178—1198).—On distilling a 
resinified Grecian turpentine in steam, the less volatile portions were 
found to respond to tests for aldehydes (compare Schiff, A., 1883, 
1141). An oil, C,,H,,0, was obtained on fractionation, but it was 
stable towards alkalis, did not readily yield an acid on oxidation, or a 
secondary alcohol with the Grignard reagent, neither would it undergo 
condensations. It was therefore considered to be a ketone with 
pseudo-aldehydic properties, like Wallach’s isopropyl-A?-hexenone 
(A., 1908, i, 425). Further investigations showed that it was un- 
saturated, and that it gave a saturated secondary alcchol with sodium 
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and moist ether, and a saturated ketone by Paal’s reduction. It was 
completely identified with Kerschbaum’s verbenone (A., 1900, i, 353), 
and its constitution was established, the chief evidence being that it 
gave pinononic acid on oxidation with permanganate (experiments 
by F. Meister), and that hydrolysis with dilute sulphuric acid resulted 
in the formation of acetone and a methyleyclohexenone, which gave 
y-acetobutyric acid on oxidation. 
CH CH 
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Its rotation was stated by Kerschbaum to be + 66°, but it is really 
more by 180°. The /-modification was also obtained from French 
turpentine. Besides verbenone, the crude product contained alcoholic 
substances, evidence of the existence of verbenol being obtained, 
although the substance could not be completely purified. 

The fact that the unsaturated linking of pinene is preserved after 
autoxidation seems contradictory, but it is assumed that the addition 
of water at this point precedes oxidation, and that after the latter 
process has occurred at the neighbouring —CH,-group, the water is 
again eliminated, 

From 900 grams of the less volatile constituents of Grecian turpentine 
which had beén exposed to air for six months, 146 grams were 
collected at 105—107°/5 mm. d-Verbenone, C,,H,,0, was separated 
from this by a neutral sulphite solution with sodium hydrogen 
carbonate (compare Tiemann, A., 1899, i, 247), or as the semicarbazone, 
in the form of a colourless oil, which soon became yellow in the light. 
Tt had b. p. 227—228°, or 100°/16 mm., m. p. 65°, D!° 0-981, D®° 0-9780 
[a], +249°62°, [a], in alcohol +229-60°, [a], in benzene + 245-70°, 
my 149928. It formed an owime, C,)H,,,NOH, m. p. 115°, was 
scarcely affected by hydrogen chloride in carbon disulphide or ether, 
or by acetic anhydride, but it absorbed hydrogen chloride with partial 
decomposition in glacial acetic acid. On reduction with sodium in 
moist ether, it yielded dihydro-d-verbenol, C,,H,,O0, in silky needles 
with the celery-like smell of verbenone, m. p. 58°, b. p. 218°, ap + 1°30’ 
(10% alcoholic solution). The acetate, D 0:9926, ap —0°50° (25 mm.), 
and the phthalate, C,,H,.0,, m. p. 127—129°, were prepared. On 
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oxidation it yielded dihydro-d-verbenone, O,,H,,0, which was also 
obtained by reduction of verbenone with colloidal palladium and 
hydrogen as an oil, b. p. 222°, D® 0-9685, D'® 0°966, D®° 0:9642, 
[aly +52°19°, mp 1°47535. The semicarbazone, m. p. 220—221°, the 
oxime, m. p. 77—78°, and the benzylidene compound, m. p. 152—153°, 
or 103—104° after three months, were obtained. Verbenone was also 
treated with magnesium methiodide, when the lowest fraction of the 
product was found to be an inactive hydrocarbon, methylverbenene, 
C,,H,,- The pure substance had b. p. 49°/8 mm., 175—176°/771 mm., 
D® 0:876, D®° 0°872, n> 1:4969. 

One kilogram of French turpentine was also exposed to air for three 
months, and 370 grams of less volatile products were fractionated, 
yielding 41°5 grams at 90—100°/12 mm. By means of neutral 
sulphite, 18 grams of I-verbenone were obtained, having a lower 
rotation than the isomeride, [a], — 126°84°, D! 0-980, m, 1:4994, and 
forming a semicarbazone, m. p. 185—190°. The semicarbazone from 
inactive verbenone had m. p. 180—181°. 

The alcohol present ia the residue which remained after shaking the 
high fraction with sulphite was isolated by means of benzoyl chloride 
in pyridine. The benzoate, D! 1°048, gave an oil on hydrolysis, 
which solidified in a freezing mixture to a mass of large leaflets. 
After pressing out the impurities the purified d-verbenol, C,,)H,,0, had 
the constants, b. p. 216—218°, with elimination of water, D!®° 0:9742, 
D8 0:9722, D?° 0:9702, [a]p +132°30°, nf 1:4890. No solid deriv- 
atives could be obtained, but the alcohol gave verbenone with chromic 
acid, and pinononic acid with permanganate. When the crude or pure 
substance was heated with acetic anhydride, water was easily removed 
and l-verbenene, O,,H,,, was obtained, b. p. 159—160°, D® 0°8852, 
D* 0°8822, aj) — 74°90° (100 mm.), np 1°49855. On the other hand, 
phosphoric oxide or zine chloride yielded a hydrocarbon which was proved 
to be p-cymene, since it gave p-hydroxyisopropylbenzoic acid on warming 
with permanganate. The residue from /-verbenone was treated as 
above, but, although /-verbenol was found, it was still more difficult to 
purify it. J.C. W. 


Synthetic B-Glucosides of the Terpene Alcohols. Juno 
HimAAinen (Biochem. Zeitsch., 1913, 49, 398—412).—The alcohols 
were shaken in ethereal solution with acetobromoglucose and silver 
carbonate, which were added in portions alternately. The glucosides 
were then obtained from the acetyl compounds thus produced by 
hydrolysis with barium hydroxide. The following substances were 
obtained: d-Citronellol-tetra-acetyl-d-glucoside, O,,H,.0,,, m. p. 30° 
(corr.), white needles from dilute alcohol. d-Citronellol-d-glucoside, 
C,,H,,0,, a viscid syrup, with [a]j — 28°59° ; it is hydrolysed by emul- 
sin. eycloHexanol-tetra-acetyl-d-glucoside, C.,H,.0,,, m. p. 119—120° 
(corr.), and cyclohewanol-d-glucoside, C,,H.O,, m. p. 133—135° (corr.) 
(without water of crystallisation), with [a]? —42°52°. The substance 
with water of crystallation has m. p. 128°5—129°5° (corr.) ; it is not 
very readily hydrolysed with emulsin. Terpineol-32°-ietrva-acetyl-d- 
glucoside, C,,H,,0;) m. p. 114—116°. Terpineol-32°-d-glucoside, 
C,\,H,.O, sinters at 50°, m. p. 90°, with [a]? -—10-94° when 
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anhydrous, and has a bitter taste. The form with 1H,0 has m. p, 
80-5—82°5° (corr.). The glucoside is not readily hydrolysed by emulsin, 
Terpineol-35°-tetra-acetyl-d-glucoside, C.,H,,09, m. p. 130—132° (corr.), 

Terpineol-55°-d-glucoside, C,,H,.O,, sinters at 100°, m. p. 110° am 
free), with [alp —5°88°; it has a bitter taste; with water of 
crystallisation it melts at 106—108° (corr.); it is slowly hydrolysed 
by emulsin. d-Dihydrocarveol-tetra-acetyl-d-glucoside, C,,H,,0,,, m. p. 
155—156° (corr.).  d-Dihydrocarveol-d- glucoside, C,,H,,O,, m. p. (with 
water of crystallisation) 164—165° (corr.), with [a]} +36°52°. It is 
only sparingly soluble in water, and is hydrolysed readily by emulsin. 
cis- Terpin-tetra-acetyl-d-monoglucoside, C,,H,,0,,,m. p. 129—139°(corr.), 
cis- Terpin-d-monoglucoside, C,,H,.0,,H,O, m. p. 143—149° (corr.), 
with [a]} — 11-09°, is not readily hydrolysed by emulsin. S&S. B.S. 


Synthesis of Alkyl Glucosides by means of Emulsin, 
B-Phenylethyl Glucoside, and 8-Cinnamyl Glucoside. Emme 
BourquELot and Marc Brive (Compt. rend., 1913, 156, 827—829; 
J. Pharm. Chim., 1913, [vii], 7, 335—340),—The authors have pre- 
pared two other glucosides by their usual method (compare A.,, 
1912, i, 672). 

B-Phenylethyl glucoside, C,H,,O,°CH,"CH,Ph, crystallises in colour- 
less needles, having a bitter taste. 1t has [a], —23-92°, and reduces 
Fehling’s solution. 

B-Cinnamyl glucoside, C,H,,0,-CH,"CH:CHPh, crystallises in 
colourless needles, [a],—41°12°, and having only a slight reducing 
action. Both of these glucosides are readily hydrolysed by emulsin 
in aqueous solution. W. G. 

Synthesis of Alkyl Galactosides by means of Emulsin. 
B-Methyl Galactoside and f-Allyl Galactoside. Emite Bovur- 
QUELOT and MarcBripex (Compt. rend., 1913, 156, 1104—1106*).— 
The two galactosides were prepared in the usual way by the action of 
emulsin on solutions of galactose in the respective alcohols. After 
evaporating off the excess of alcohol under reduced pressure, the 
unaltered galactose was destroyed by fermentation with bottom yeast 
in the presence of dextrose. 

B-Allyl galactoside crystallises in colorless needles, [a], — 12°5°, and, 
like the methyl galactoside, it is readily hydrolysed by emulsin in 
aqueous solution. W. G. 

Rhamnoxanthin from Rhamnus cathartica and Frangulin 
from Rhamnus frangula. N. Krasovski (J. Russ. Phys. Chem. 
Soc., 1913, 45, 188—193. Compare A., 1909, ii, 174).—Examination 
of the two glucosides, rhamnoxanthin, and frangulin, and of their 
derivatives and products of hydrolysis indicates their identity. The 
namé frangulin is suggested for retention. = A 


Preparation of the Active Principle of Apocynum. Far- 
BENFABRIKEN VORM. FRiIEDR. Bayer & Co. (D.R.-P. 255537. Compare 
T., 1909, 95, 734).—The boiling carbon tetrachloride extract of the 
rhizome of Apocynum cannabinum furnished a compound, glistening 
prisms, m. p. 135—140°, with an extremely bitter taste, and contain- 


* and J. Pharm. Chim., 1918, [vii], 7, 444—448. 
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ing C=63'5% and H=8:4% (compare Finnemore, T., 1908, 93, 1513 ; 
P., 1909, 25, 77). F, M. G. M. 


The Blue Pigment from Crenilabrus pavo. RicHarp von 
Zeynek (Monatsh., 1913, 34, 535—551. Compare A., 1902, i, 168). 
—A fuller account of the blue protein substance present in the fins, 
scales, and skin of Crenilabrus pavo. The fins, which are the best source 
of the substance, are extracted with acetone and ether successively, 
which remove a yellow substance, microscopic needles; this is easily 
soluble in chloroform, giving a solution which, on treatment with 
acetic anhydride and a drop of concentrated sulphuric acid, assumes a 
deep red colour, shortly changing to a bluish-green. After the above 
treatment, the fins are extracted with water, which dissolves out the 
coloured substance; this is purified by repeated precipitation by 
ammonium sulphate, and obtained as an amorphous solid. The optical 
properties of the substance have been re-investigated. The addition of 
magnesium sulphate, ammonium chloride, or sodium chloride causes the 
substance to separate slowly from its aqueous solution, and it is 
precipitated by the ordinary alkaloid reagents ; its neutral solution 
coagulates at 75—77°, precipitating green flocks. The colour is only 
slowly bleached by hydrogen peroxide and hydrazine hydrate, but it 
is very sensitive towards acids, which evidently cause decomposition, 


as subsequent neutralisation fails to restore the original colour. 
D. F. T. 


Chlorophyll. XxXI. Introduction of Magnesium into 
Chlorophyll Derivatives. RicHarp WILtstTitTER and LENNART 
ForsEn (Annalen, 1913, 396, 180—193).—It has previously been 
shown that metals, such as copper, iron, and zinc, can easily be 
introduced into derivatives of chlorophyll, such as the pheophorbides, 
phytochlorins, phytorhodins, and the various porphyrins, producing 
substances which are characterised by their stability in acid or alkaline 
media. Also derivatives of the phytochlorins and the phytorhodins 
have been prepared containing barium or potassium, and characterised 
by their instability towards acids. The magnesium derivatives are 
intermediate between these two extremes in their degree of stability. 
The present paper deals with the important problem of the methods 
whereby magnesium can be introduced into chlorophyi: derivatives 
which do not contain a metallic constituent. 

Two methods are described: heating the chlorophyll derivative with 
methyl-alcoholic potassium hydroxide and magnesium oxide under 
pressure, and secondly, treating it with an excess of ethereal magnesium 
methyl iodide. 

Thus by heating phytochlorin-e (violet modification) with concen- 
trated methyl-alcoholic potassium hydroxide and magnesium oxide in 
a silver autoclave at 180°, isolating the resulting potassium salt, and 
acidifying it with sodium dihydrogen phosphate, a new phyllin, called 
cyanophyllin, C,,H,,0,N,Mg,Et,O, is obtained ; it is a greenish-blue 
substance, characterised by the colour and fluorescence of its solutions 
and by its extraordinary instability, whereby the corresponding 
porphyrin is produced. 
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At 200° under similar conditions, phytochlorin-e is converted into a 
second phyllin, called erythrophyllin, C,,H,,0,N,Mg, which forms a 
red, fluorescent solution in ether. Still under the same conditions, 
phytochlorin-e at 220° is converted into phyllophyllin, C,.H,,0,N,Mg, 
which has previously been analysed only in the form of its salts on 
account of its instability. Phyllophyllin forms a bluish-red fluorescent 
ethereal solution, and readily loses its magnesium, yielding pbhyllo- 
porphyrin. 

By treatment with magnesium methyl iodide (1 or 2 mols.) in ether, 
pheophytin-a yields precipitates containing magnesium and iodine, 
from which, however, the phxophytin is regenerated by treatment 
with water or other reagents. With an excess of magnesium methyl 
iodide (8 mols.), chlorophyll yields a substance from which unchanged 
chlorophyll is regenerated by treatment with sodium dihydrogen 
phosphate. In a similar manner the precipitate obtained from 
phxopbytin-a and magnesium methyl iodide (8 mols.) yields, when 
rapidly treated with 10% sodium dihydrogen phosphate, pure 
chlorophyll-a identical with the substance prepared from natural 
sources. 

In a similar manner, all porphyrins can be converted into the corre- 
sponding phyllins ; thus phylloporphyrin methyl ester and magnesium 
methyl iodide in boiling ether yield a substance by the decomposi- 
tion of which by sodium dihydrogen phosphate the methyl] ester of 


phyllophyllin, C,,H,,0,N,Mg, is obtained in large, rhombic leaflets. 
C. 8. 


[Action of Sodium Methoxide on Bilirubic Acid, Bilirubin, 
and Hemibilirubin.] Oskar Pinory (Ber., 1913, 46, 1000—1001).— 
Polemical (compare Fischer and Rose, A., 1912, i, 575; this vol., i, 
382 ; also Piloty and Thannhauser, A., 1912, i, 736, 925). Bilic and 
bilirubic acids are the same substance; further, isophonopyrrole- 
carboxylic acid is identical with the isophonopyrrolecarboxylic acid 
of Fischer and Bartholomiius (A., 1912, i, 493), whilst dehydrobilic 
acid represents Fischer’s xanthopyrrolecarboxylic acid or xanthobilirubic 
acid. The former name is to be preferred in each instance. 

E. F. A. 


The Action of Hydrogen Peroxide on Hippomelanin. JENNY 
ApDLER-HeRzMaRK (Biochem. Zeitsch. 1913, 49, 130—136).— 
Hippomelanin, obtained from melanotic lymph glands of a_ horse, 
dissolves in hydrogen peroxide when treated by the method of Rona 
and Riesser. About two-thirds of the nitrogen is thereby obtained in 
the form of ammonia. Part of the substance is converted into a product 
of the nature of melanic acid, which has been obtained from melanin 
by other methods. This product is slightly soluble in water, and is ob- 
tained in solution by the above-mentioned treatment in the form of an 
ammonium salt, from which the free acid can be precipitated by 
mineral acids, and from which an insoluble mercury salt can be 
obtained. No evidence could be obtained of the formation of guanidine 
or other basic organic substances. S. B.S. 
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Furoylformic Acid and Furylglycollic Acid. Emm Fiscuer 
and Fritz Brauns (Ber., 1913, 46, 892—896).—The similarity of 
pyromucic acid to benzoic acid extends even to the conversion through 
the chloride and cyanide into the corresponding ketonic acid. 

Pyromucyl chloride, obtained from pyromucic acid and thionyl 
chloride, was treated in cooled ethereal solution with hydrogen cyanide 
and pyridine ; the resultant oil was separated by distillation into a 
distillate of furoyl cyanide, hexagonal tablets, m. p. 25°, b. p. 32°/ 
0°15 mm., and a residue of pyromucic anhydride. Furoyl cyanide is 
converted by dilute sodium hydroxide, or slowly by moist ethereal 
solution, largely into pyromucicacid. When kept with hydrochloric acid 
(D 1:19) for twenty-four hours, furoylformie acid, C,H,0°CO-CO,H, is 
formed, which separates in colourless, microscopic needles, m. p. 94—95°, 
when the ethereal extract is treated with light petroleum ; silver salt, 
amorphous ; phenylhydrazone, m. p. near 154° (decomp.). The reduction 
of furoylformic acid by shaking with sodium amalgam and water yields 
Jurylglycollic acid, C,H,O*-CH(OH):CO,H, m. p. indefinite at 114° 
(decomp.) ; the calcium, silver, and lead salts were prepared. Furoyl- 


formic acid thus shows marked similarity to benzoylformic acid. 
D. ¥. TF. 


Hydroxycatechin and Catechincarboxylic Acids. Maxi- 
MILIAN NIERENSTEIN (Annalen, 1913,396, 194—200).—Hydroxycatechin 
(annexed formula), m. _ p. 

NC p02 284—-285° (decomp.), prepared 
OH/ OH) CH, by the reductive acetylation of 


l ; 
—(CH(OH)— |__low; catechone by acetic anhydride 
VY — sO and zinc dust and betes of 

the product, crystallises in 
yellow needles and forms a colourless hexamethy/ ether, m. p. 102°, by 
treatment with diazomethane. 

The yellow colour of hydroxycatechin, as also the red colour of 
1:2:7:8-tetrahydroxydiphenylene oxide, is attributed to the influence 
of the hydroxyl group in the peri-position to the oxygen atom of the 
furan ring. Consequently, the presence of the more strongly acidic 
carboxyl group in the place of the peri-hydroxy! group should produce 
a still more intensely coloured catechincarboxylic acid. The inter- 
action of catechin, carbon tetrachloride, and aqueous potassium 
hydroxide, however, leads to the formation of a colourless catechin- 
carboxylic acid, m. p. 274—277° (decomp.), needles, which has the 


constitution CO,H-C,H,(0H).*CH(OH)-C,H(0H),<ov >CHs, since 
2 


the methyl catechincarbowylate pentamethyl ether, C,.H,,O,, m. p. 92°, 
obtained from it by the action of diazomethane, yields hemipinic acid 
by oxidation with alkaline potassium permanganate. 

The catechincarboxylic acid has been resolved by means of its 
strychnine salts into the optically active components. 1-Catechin- 
carboaylic acid crystallises in small needles and has m. p. 270—273° 
(decomp.), and [a]i* — 68°22° in alcohol ; the d-acid, small needles, has 
m. p. 273° (decomp.) and [a] + 76°4° i in alcohol. C. S. 
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Adrenaline from the Whale. Epwarp R. WEIDLEIN (J. Jnd. 
Eng. Chem., 1912, 4, 636—645).—The suprarenal glands of the whale 
are found to be about 500 times larger than those of sheep and fifty 
times larger than those obtained from cattle. 

From the tabulated results of numerous experiments the conclusion 
is drawn that glands preserved in chloroform yield about 0°2% pure 
adrenaline (m. p. 212°, [a] —52-00°) after preservation during six to 
nine months, the lose during purification amounting to 13°8%. Pure 
adrenaline gives a marked increase in blood pressure (as shown by curves) 
without a subsequent depressant action, this latter effect being con- 
sidered to be due to impurities, proteins (such as lecithin and phosphates) 
present in the glands, and to decomposition products which are formed 
by oxidation on keeping for even a a short time in aqueous solution. 

The commercial adrenaline used for comparison gave the secondary 
depressant action until purified, although declared to be the best on the 
market. 

The extraction and purification of the active suparenal principle from 
the whale, cattle, sheep, and pigs is described, and it is demonstrated 
to be identical from each source. F. M. G. M. 


Berberine. Martin Freunp (Annalen, 1913, 397, 1—30).—A 
general discussion of the results of researches on dihydroberberine 
derivatives (compare following abstracts), one of the most important 
being the conversion of berberine into hydrastinine by a smooth and 
practicable method. C. S. 


Derivatives of Benzyldihydroberberine. Martin Freunp and 
Kart FLeiscHer (Annalen, 1913, 39'7, 30—52).—Benzyldihydro- 
berberine (Freund and Beck, A., 1905, i, 151) yields the stanni- 
chloride of benzyltetrahydroberberine, 

CH, CH . 

CpH,(OMe)s<o 75 (CH,Ph)-N-CH,- oH,7 CoHs!CH20, 
m. p. 163—165°, pale yellow, rhombic plates (hydrochloride, white 
needles ; sulphate, decomp. 227° ; nitrate, decomp. 175°), by reduction 
with stannous chloride and boiling 96% alcohol and hydrochloric 
acid, D 1:19. A second base is not formed, but when benzyldihydro- 
berberine, dissolved in alcohol and 30% sulphuric acid, is reduced at 
a lead cathode at 50—60° (current-density at the cathode 0:06 ampere 
per sq. cm.), benzyltetrahydroberberine is produced, together with an 
isomeride, C.,H,,0,N, m. p. 126°, a grey, crystalline powder, which is 
called y-benzyltetrahydroberberine. With methyl iodide at 100° it 
forms a methiodide, decomp. 200°, yellow powder, whilst benzyltetra- 
hydroberberine methiodide, colourless, rhombic plates, has decomp, 224°. 
Both methiodides, by treatment with silver oxide and 50% alcohol and 
then with boiling potassium hydroxide, yield the same tertiary base, 
de-benzyl-N-methyltetrahydroberberune, C,,H,,0,N, m. p. 121—122°5°, 
colourless, quadratic plates (sulphate, m. p. 209—210°; hydrochloride, 
decomp. 238—240°; hydriodide, m. p. 193—194°). Since de-benzyl- 
N-metbyltetrahydroberberine is converted into hydrastinine and 
3 :4-dimethoxy-2-styrylbenzaldehyde by oxidation with sodium di- 
chromate in boiling acetic acid (this fissive oxidation is quite similar 
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to that of landanosine described by Pyman [T., 1909, 95, 1267)), it 
receives the formula : 


CHPh:CH-C,H,(OMe),-CH,- CHC 2004 @rp > CH» 


although, perhaps, a constitution containing the annexed skeleton is 
in better agreement with the facts that the 
.de-base cannot be reduced and does not react 
with bromine. 
3 : 4-Dimethoxy-2-styrylbenzaldehyde, 
CHPh:CH°C,H,(OMe),:CHO, 
m. p. 71—74°, long, colourless needles, does 
not react with bromine in chloroform (steric 
hindrance ?), and forms an oxime, m. p. 
125—140°, pheuylhydrazone, m. p. 120—122°, yellow needles, semi- 
carbazone, m. p. 190—192°, and anil, m. p. 107—109°; by reduction 
with sodium and warm alcohol, it is converted into 3 : 4-dimethowy-2-B- 
phenylethylbenzyl alcohol, CH,Ph-CH,°C,H,(OMe),-CH,-OH, m. p. 
96—98°, colourless needles. 

De-benzyl-WV-methyltetrahydroberberine forms with methyl iodide at 
100° a methiodide, m. p. 210°, yellow plates, which is converted, by 
successive treatment with silver oxide and 50% alcohol and with boiling 
potassium hydroxide, into de-benzyl-N N-dimethyltetrahydroberberine, 
On H,,0,N, m. p. 93—94°'5° (sulphate, m. p. 197° ; hydrochloride, m. p. 
938°), which cannot be reduced and is given the formula 

CHPh:CH:’C,H,(OMe),*CH:CH’C,H,(:CH,O,)°CH,*CH,"NMe,, 
because it yields 3: 4-dimethoxy-2-styrylbenzaldehyde by fissive 
oxidation. It forms a methiodide, m. p. 268°, which is decomposed and 
yields trimethylamine and 3 : 4-dimethoxy-3' : 4'-methylenedioxy-2-styryl- 
6'-vinylstilbene, 


CHPh:CH-C,H,(OMe).*CH:CH-C,H,(CH:CH,)<>>CH,, 


m. p. 120—122°, colourless needles, by the usual treatment. 

Benzyidihydroberberine and methyl iodide at 100° yield a substance, 
decomp. 181°, which is not a methiodide, because it loses 
hydrogen iodide by treatment with alcoholic ammonia and yields a 
substance, C,,H.,O,N, m. p. 187—188°, pale yellow, rhombic plates, 
which is called de-benzyl-N-methyldihydroberberine ; the hydriodide of 
the latter is identical with the original additive compound. The con- 
stitution of de-benzyl-V-methyldibydroberberine has not been 
definitely settled ; either of the annexed formulz may be possible, and 
serves to explain many of the following transformations of the sub- 
stance, but objections can be raised against both : 


| Pe 0>CH, 
| 07s RANg ow 


fy ey OMe! NMe CH, 


INMe \ ! 

V/A\ J YZ ag ae 

ee oo ae c m On, 
2 


OMe 


mm 2 
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De-benzyl-N-methyldihydroberberine forms a methiodide, 
C.,H,,0,N Mel,H.O, 

decomp. 167°, reddish-yelllow prisms, and is reduced by stannous 
chloride and boiling alcohol and hydrochloric acid, D 1°19, to the 
stannichloride of a substance, Cy.H oo 9)0,N, m. p. 162°5—164°, 
colourless leaflets (hydrochloride, decomp. about 215° ; sulphate, decomp. 
above 170°), which is called a-hydro-de-benzyl-N-methyldihydroberberine, 
It is unchanged by bromine, iodine, or methyl iodide, and has only 
faintly basic properties. By reduction at a lead cathode in alcohol and 
30% sulphuric acid at 40—50°, and with a vathodie current density 
of 0-075 ampere per sq. cm. and at 24 volts, de-benzyl-V-methyldihydro- 
berberine is converted into a mixture of a-lhydro-de-benzyl-N-methyl- 
dihydroberberine and a substance, CygH oor 3,)0,N, m. p. 1384—136°, 
microscopic plates, which is called B-hydro-de-benzyl-N-methyldihydro- 
berberine. The mixture is readily separated, since only the B-compound 
forms a methiodide. Analysis fails to determine whether the a- and - 
compounds are isomeric or whether one contains more hydrogen than 
the other. The preceding methiodide is converted, by treatment with 
silver oxide and subsequent boiling with an alkali, into B-hydro-de-benzy/- 
NN-dimethyldithydroberberine, CogHoy(or 9,,0,N, m. p. 126°, colourless 
needles, the methiodide, decomp. 239°, of which yields trimethylamine 
and a non-nitrogenous substance by the usual treatment. 

The oxidation of de-benzyl-\-methyldihydroberberine by sodium 
dichromate and acetic acid at 90° produces, after dilution with water, 
a yellow (unexamined) solid and a green solution. Sodium carbonate 
precipitates from the latter dehydro-de-benzyl-N-methyldihydroberberine 

(annexed formula), m. p. 203—204°, 
yellow prisms, which forms a hydro- 
chloride and sulphate, decomp. 229°, 
but not a methiodide. By reduction 
with stannous chloride, alcohol, and 
concentrated hydrochloric acid, or at 
a lead cathode in alcohol and 30% 
sulphuric acid at 40—50°, dehydro- 
de-benzyl - V - methyldihydroberberine 
is converted into a _ substance, 
Cog Hoxicr20,N, m. p. 164—165°, pale yellow, hexagonal plates, 
which appears to be isomeric with a-hydro-de-benzyl-N-methyldihydro- 
berberine. 

Benzyltetrahydroberberine methiodide in aqueous alcoholic suspen- 
sion is converted by silver chloride into the methochloride, decomp. 
228°, rhombic plates, an aqueous solution of which on the water-bath 
is converted by 5% sodium amalgam into de-benzyl-¥V-methyltetra- 
hydroberberine and _ isohydro-de-benzyl-N-methyltetrahydroberberine, 
C,,H,,0,N, m. p. 96—98°, colourless plates (hydriodide, m. p. 229° 
[decomp. }). C. 8. 


Methyldihydroberberine and its Derivatives. Martin FreonD 
and Hanns Commessmann (Annalen, 1913, 397, 52-—56).—Alkyl- or 
aryl-dihydroberberines react with methyl! iodide to form the hydriodides 
of bases called de-alkyl-(or aryl-)-N-methyldihydroberberines ; by the 


ORGANIC CHEMISTRY. i. 505 


electrolytic method, each of the de-bases yields two reduction products, 
a- and B-hydro-de-alkyl-(or aryl-)-V-methyldihydroberberines. Since 
these reduction products have similar properties, whether the alkyl or 
aryl group is methyl, ethyl, isopropyl, isobutyl, isoamyl, benzyl, or 
phenyl, the de-bases all have the same constitution, namely, that 
already given for the benzyl compound (Freund and Fleischer, preceding 
abstract). 

By reduction, R-dibydroberberines each yield two stereoisomeric 
R-tetrahydroberberines, from which two stereoisomeric /-tetrahydro- 
berberine methiodides (formula I) are obtained. (#-Tetrahydrober- 
berines do not combine additively with iodides other than methyl 
iodide.) By treatment with silver oxide and subsequently with 
boiling alkali, the two methiodides yield one and the same de-base, 
which may have the constitution II, III, or TV. When & is CH,Ph, 
the de-base has formula II (Freund and Fleischer, preceding abstract) ; 
when & is Pr&, the de-base has constitution II[ (Freund and Lach- 
mann, following abstract); when & is Me, Et, CH,Prs, CH,"CH,Pr8, 
n-O,H,,, or Ph, the de-base has formula IV. 

a CH, | 
¢\ 9708s ‘eel 


CH { || 
LS eget? Pi. NMe /CH, 


oMe, | 4 OH, cH 6H, 
0 laa ah J CHPh 


OMe CH|\_CH, 
I 


R Me 
(L.) (II.) 
CH | CH, 

\/N\oH 7 WW \/Now N74 
i cee e ae, /\7NMe 79H 
CH CH CH CH, 

R R 
(IIT.) (IV.) 


Methyltetrahydroberberine methiodide, C,.H,,O,NI, m. p. 263—264°, 
colourless prisms, is converted by the usual method into de-methyl- 
CH,—-CH—C,H,-CH,O. 
N- . 2 oes 
methyltetrahydroberberine, CoH,(OMe).< 45 Me-NMe én: CH, ’ 
m. p. 115—116°, colourless prisms (hydrochloride, m. p. 224——225° 
Noone 5 sulphate, m. p. 211—212°; nitrate, m. p. 198—199° 
decomp.|). The de-base does not yield hydrastinine by oxidation 
(de-benzy!-WV-methyltetrahydroberberine is the only one that does), 
and forms a methiodide, m. p. 257° (decomp.), colourless needles. 
Methyldihydroberberine and methyl iodide form the hydriodide, 
m. p. 218° (decomp.), yellowish-green needles, of de-methyl-N-methyl- 
dihydroberberine, C,.H,,0,N, m. p. 155°, yellow, irregular prisms 
(sulphate, m. p. 116° [decomp.] ; hydrochloride, m. p. 104°). By electro- 
lytic reduction at a lead cathode in alcohol and 20% sulphuric acid, the 
de-base is converted into a-hydro-de-methyl-N-methyldihydroberberine, 
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C..H,,0,N, m. p. 146° (sulphate, m. p. 223° [decomp.] ; hydrochloride, 
m. p. 155° [decomp.] ; nitrate, decomp. 198°), and B-hydro-de-methyl- 
N-methyldihydroberberine, C,.H,,O,N, m. p. 215° (sulphate, m. p. 
135—138° [decomp.] ; hydrochloride, decomp. 220°; nitrate, decomp. 
234°). The constitutions of the de-base and its reduction products are 
analogous to those of de-benzyl-NV-methyldihydroberberine and _ its 
reduction products (Freund and Fleischer, preceding abstract). C. 8. 


Ethyldihydroberberine and Its Derivatives. Martin Frevunp 
and Hanns Commessmann (Annalen, 1913, 3977, 57—69).—The reduc- 
tion of ethyldihydroberberine at a lead cathode yields Freund and 
Mayer’s ethyltetrahydroberberine, m. p. 151° (A., 1905, i, 657), and 
y-ethyltetrahydroberberine, C,.H,,O,N, m.p.117—119°, faintly yellowish- 
green, irregular plates, which forms a sulphate, m. p. 236° (decomp.), 
hydrochloride, decomp. 248°, and nitrate, decomp. 210°. 

Ethyltetrahydroberberine and mnethyl iodide at 100° yield the meth- 
iodide, C,.H,,U,N Mel, m. p. 228—229°, colourless needles, which is con- 
verted by the usual process into de-N-methyl-a-ethyltetrahydroberberins, 

CH,— C H—O,H,:CH,O , 
CsH,(OMe),</, HEt-N Me GH:CH, 2~?, m. p. 134° (hydrochloride, 


decomp. 220°; sulphate, decomp. 239°; nitrate, decomp. 152°). The 
de-base does not yield hydrastinine by oxidation, is also produced by 
the successive action of silver oxide and potassium hydroxide on 
y-ethyltetrahydroberberine methiodide, m. p. 211° (decomp), and is 


reduced at a lead cathode in alcohol and 20% sulphuric acid to hydro-de- 
N-methylethyltetrahydroberberine, 
_. ny 
OgHa(OMe)o< Orr ip Mo> CH C,H, Et:CH,0,, 

m. p. 124—125° (sulphate, m. p. 230°; hydrochloride, m. p. 243°). 
De-N-methylethyltetrahydroberberine and methyl iodide at 100° form 
the methiodide, C,,H,,O,NMeI, decomp. 230°, which is converted by 
silver oxide and potassium hydroxide in the usual manner into de- 
NN-dimethylethyltetrahydroberberine, C,,H,,O,N, m. p. 85—86°. The 
methiodide, m. p. 208—209°, of the latter is decomposed into tri- 
methylamine and 3:4-dimethoay-3' : 4'-methylenedioxy-2-propenyl-6'-vinyl- 
stilbene, CHMe:CH-C,H,(OMe),°CH:CH’C,H,(:CH,O,)*CH:CH,, m. p. 
82—83°, stout needles, by the usual treatment. 

Ethyldihydroberberine and methy! iodide yield the hydriodide, m. p. 
210° (decomp.), of de-N-methylethyldihydroberberine, C,,H,,0,N, m. p. 
142—143°, softening at 136—137°. The de-base forms a methiodide, 
C.,H.,0,N Mel, m. p. 250° (decomp.), which yields by the usual method 
ot decomposition de-NN-dimethylethyldihydroberberine, O,,H,,0,N, 
m. p. 115—116° (sulphate, m. p. 191—192° [decomp.] ; nitrate, decomp. 
168°; hydrochloride, decomp. 163—164°). 

The’ reduction of de-N-methylethyldihydroberberine at a lead 
cathode in alcohol and 20% sulphuric acid yields a mixture of a-hydro- 
de-N-methylethyldihydroberberine, C,,H,,O,N, m. p. 137°, and B-hydro- 
de-N-methylethyldihydroberberine, C.,H,O,N, m. p. 168°. The a-base 
forms a sulphate, decomp. 188°, hydrochloride, decomp. 266°, and 
nitrate, decomp. 170°, does not form a methiodide, and is converted 
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into de-W-methylethyldihydroberberine by bromine in chloroform and 
basification of the product. The B-base is unattacked by bromine, 
and forms a sulphate, decomp. 107—108°, hydrochloride, decomp. 250°, 
nitrate, decomp. 185°, and methiodide, m. p. 245° (decomp.). The 
decomposition of the last in the usual manner by silver oxide and 
potassium hydroxide yields a substance, m. p. 104—120°, which is 
probably a mixture of two isomeric B-hydro-de-N N-dimethylethy/di- 
hydroberberines (formule I and II); the methiodide has decomp. 230°. 


H, 
n/p 
A\/\/0° 


te’ 0 ‘id 
OMe“ OMe CHEt-NMe, OMe OMe CH:CHMe 
(L) (II.) 


By oxidation with sodium dichromate and acetic acid at 80°, 

de-V-methylethyldihydroberberine yields a substance, C,,H,,O,N, m. p. 

uN 1 od . (decom =e —— 

—_— ; chloride, m. p. , colour- 

os mn | p> Hs less nondieds, webih is called 

On png HH” \G oxy - de-N - methylethyldi - 

i | N M hydroberberine hydrate, and 

OMe . possibly has the annexed 

OMe CEt(OH) constitution. This sub- 

stance is also produced by 

the oxidation of a- or B-hydro-de-N-methylethyldihydroberberine ; in 

addition, a second substance, Cy,Hos/r290,N, m. p. 178°, yellow 

crystals, is formed, which is provisionally named iso-de-N-methylethyl- 
dihydroberberine. C. 8. 


isoPropyldihydroberberine and its Derivatives. Martin 
Freunp and Rospert LacumMann (Annalen, 1913, 397, 70—84).— 
Berberine sulphate and ethereal magnesium isopropyl bromide react to 
form, after the usual treatment, isopropyldihydroberberine, 
CH-=—0:-C,H,(:CH,0O,) 
OgH (OMe) s< pet cH, CH» 
m. p. 167—168°, citron-yellow needles. By electrolytic reduction in 
alcohol and 20% sulphuric acid at 50—-60° and a current density 0:06 
ampere per sq. cm.at the cathode, isopropyldihydroberberine yields the 
two stereoisomerides, isopropyltetrahydroberberine, 
CH,—-C H:0,H,(:CH,0,) 
OH, (OMe) < Pet A CH, 7 Cs 
m. p. 157—158°, greenish-yellow, rhombic leaflets (su/phate, m. p. 197° 
[decomp.j; mitrate, decomp. 215°; hydrochloride, decomp. 226°; 
platinichloride, decomp. 205° ; perchlorate, m. p. 226—227° [decomp.]), 
and w-isopropyltetrahydroberberine, m. p. 200—202°, colourless prisms 
(nitrate, decomp. 176°; hydrochloride, decomp. 254°). By treatment 
with alcoholic iodine at 100°, isopropyltetrahydroberberine is converted 
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into isopropyldihydroberberine hydriodide, C,,H,,0,N,HI,Et-OH, 
decomp. 110°, brown, rhombic plates, whilst the y¥-base is simply 
converted into its hydriodide. 

isoPropyltetrahydroberberine methiodide, m. p. 210° (decomp.), 
colourless needles, and y-isopropylietrahydroberberine methiodide, 
decomp. 247—248°, faintly yellow needles, each yield, by treatment 
with silver oxide and 50% alcohol, and subsequently with boiling 
potassium hydroxide, a mixture of a-de-N-methylisopropyltetrahydro- 
berberine, C,,H,,O,N, m. p. 132°5° (sulphate, decomp. about 200°; 
hydriodide, decomp. 197°, yellow needles), and b-de-N-methylisopropyl- 
tetrahydroberberine, ©,,H,.O,N, m. p. 102—103° (hydrochloride, 
decomp. 226°; hydriodide, decomp. 218° ; nitrate, decomp. 197°). The 
a-de-base is converted into the 5-de-base by boiling alcohol, and yields 
y-isopropyltetrahydroberberine methiodide by digestion with aqueous 
alcohol and subsequent treatment with acetic acid and potassium 
iodide ; it is unchanged by boiling nitrobenzene, by boiling dilute 
sulphuric acid and alcohol, or by electrolytic reduction. The b-de-base 
is comparatively stable. By prolonged boiling with glacial acetic acid 
and subsequent treatment of the basified and filtered solution with 
potassium iodide, it yields a methiodide, m. p. 236°, from which the 
b-de-base is regenerated directly. 

Of all the de-bases examined by the authors (preceding and following 
abstracts), a-de-NV-methylisopropyltetrahydroberberine is the only one 
which resembles Gadamer and Voss’s ethyl anhydro-base of tetrahydro- 
berberine (A., 1910, i, 415) in being readily re-converted into the 


ammonium base or its salts by digestion with water or acids. The a- 
de-base, therefore, is given the constitution 
CH:CH:C,H,(:CH op 
OH y(OMe)s<CHPro-NMe CH OH 
analogous to that of the ethyl anhydro-base - “tetrahydroberberine. 
The b-de-base and all other de-alkyl (or -aryl-)--methyltetrahydro- 
berberines have the only remaining constitution : 


CH, Sh deol Cs H,-CH,0, 
CoH(OMe)s<CorR-NMe CH: CH, 
(compare preceding abstract). Given these constitutions, the pre- 
ceding transformations of a- and 6-de-\-methylisopropyltetrahydro- 
berberine become readily explicable. By electrolytic reduction, the b- 
de-base yields a b-de- —-: ee ae ydroberberine, 
~CH: C,H,Et-CH,O, 
oH,(OMe), Kone ‘NMe 


colourless saison containing alcohol, m. p. 74—80° (hydrochloride, 
C,,H,,0,N,HCl, decomp. 261°). 
b-De-N-methylisopropyltetrahydroberberine methiodide, C,,H.,0,N Mel, 
colourless prisms (the a-de-base does not form a methiodide), is con- 
verted by the usual method into de-N N-dimethylisopropyltetrahydro- 
berberine, C,,H,,0O,N, m. p. 112—115°, colourless needles (sulphate, 
decomp. about 190°). isoPropyldihydroberberine and methyl iodide at 
100° yield the hydriodide, decomp. 229°, yellow needles, of de-N- 
methylisopropyldihydroberberine, C.,H,,O,N (for constitution, compare 
Freund and Fleischer, preceding abstract), m. p. 170—171°, pale 
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yellow crystals (perchlorate, decomp. 213°; methvodide, decomp. 232° 
golden-yellow, rhombic prisms). 

The electrolytic reduction of de-NV-methylisopropyldihydroberberine 
in alcohol and 20% sulphuric acid at 50—60° yields a mixture of 
a-hydro - de-N - methylisopropyldihydroberberine, C,,H,0,N, m. 
164:5—166°, greenish-yellow, rhombic plates (nitrate, decomp. 185°, 
rhombic plates ; sulphate, m. p. 197°, prisms ; hydrochloride, m. p. about 
218°, needles ; hydriodide, m. p. 234°; perchlorate, decomp. 236°), and 
B- hydro - de - N - methylisopropyldthy ydroberberine, C,,H,,O,N, m. p. 
184—186°, almost colourless, rhombic prisms (niérate, decomp. 188° ; 
hydriodide, decomp. 226—227°). The a-compound does not form a 
methiodide, and yields de-V-methylisopropyldihydroberberine by treat- 
ment with bromine in chloroform and basification of the product. 
The B-base forms a methiodide, C,,H,.O,N,Mel, decomp. 253°, and is 
unchanged by bromine. By oxidation with sodium dichromate and ‘ 

acetic acid at 80—90°, 


CH, \ de- V-methylisopropyldi- 

CH, g Y}2scn hydroberberine and its 

C OH Zo 2 a- and £-hydro-deriv- 

4 be a ( 6 un’ \” atives el — the 
OMe be same product, hydroaxy- 
pA “1. OPr *(OH)/ r de- N-methylisopropyldt- 


hydroberberine hydroxide 
(annexed mele 1), decomp. 129°, light brown crystals, which forms a 
hydrochloride, decomp. about 205°, and hydriodide, decomp. 238°. C.8 


isoButyldihydroberberine and Its Derivatives, Martin 
FrrunpD and Harotp Hammen (Annalen, 1913, 39'7, 85—93),—iso- 
Butyldihydroberberine, C,,H,,O,N, m. p. 112—113°, yellow needles, 
leaflets, or prisms, prepared in the usual manner from berberine 
hydrochloride and ethereal magnesium isobutyl bromide, forms a 
nitrate, m. p. 205° (decomp.), pale yellow leaflets, hydriodide, m. p. 223° 
(decomp.), yellow leaflets, and platinichloride, decomp. 220°, orange 
needles, It reacts with methyl iodide to form the hydriodide, m. p. 
206° (decomp.), pale yellow needles, of de-N-methylisobutyldihydro- 
berberine, C,,H,,O,N, m. p. 147—148° (hydrochloride, m. p. 148° 
decomp. | ; platinichloride, m. p. 217°; hydrobromide, m. p. 115—120° 
decomp. }). The de-base is unchanged by bromine in chloroform, and 
forms a methiodide, C,,H,,O,NMel, m. p. 172° (decomp.), pale yellow 
leaflets, which is converted in the usual manner into de-N N-dimethyl- 
isobutyldihydroberberine, C,,H,,0,N, m. p. 130—131°, almost colourless 
plates. The methiodide of the last substance, C,,H,,0,NMel, m. p. 
164° (decomp.), yellow needles, decomposes into methy! iodide and the 
original base when heated at about 95° or boiled with aqueous 
alcoholic potassium hydroxide; the base is also obtained when the 
methiodide is treated successively with silver oxide and boiling 
potassium hydroxide. 

By reduction at a lead cathode in alcohol and 25% sulphuric acid, 
de-V’-methylisobutyldihydroberberine yields a mixture of a-hydro-de-N- 
methylisobutyldihydroberberine, C,,H,,0,N, m. p. 158—160°, almost 
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colourless, rhombic plates (hydrobromide, decomp. 223°; hydriodide, 
m. p. 189°), and B-hydro-de-N-methylisobutyldihydroberberine, C.,H,,0,N, 
m. p. 179° (hydrochloride, decomp. about 240°; hydrobromide, m. p. 
239° ; hydriodide, m. p. 239° [decomp.]). The a-compound does not 
form a methiodide, and is converted into de-N-methylisobutyldi- 
hydroberberine by treatment with bromine in chloroform and basification 
of the product. The B-compound is unchanged by bromine, and forms 
a methiodide, C,,H,,0,N,Mel, m. p. 246° (decomp.), which regenerates 
the B-compound by heating at 240°, and is converted by successive 
treatment with silver oxide and boiling potassium hydroxide into 
B-hydro-de-N N-dimethylisobutyldihydroberberine, C,,H,,0,N, m. p. 
136—137°, colourless, rhombic leaflets. By electrolytic reduction at a 
lead cathode in sulphuric acid, isobutyldihydroberberine yields a mixture 
of isobutyltetrahydroberberine, C,,H,,O,N, m. p. 127—129°, greenish- 
yellow, rhombic leaflets (hydrochloride, m. p. 237°; hydriodide, m. p. 
256°; sulphate, m. p. 234°; methiodide, m. p. 193°), and y-isobutyl- 
tetrahydroberberine, C,,H,,O,N, mw. p. 197°, colourless plates (hydro- 
chloride, m. p. 270 —273° |decomp.]; hydriodide, m. p. 250° (decomp. }). 
C. S. 


n-Octyldihydroberberine and isoAmyldibydroberberine and 
their Derivatives. Martin Freunp and DaniELSTEINBERGER( Annalen, 
1913, 39'7, 94—106).—A suspension of berberine sulphate in ether, 
by treatment with ethereal magnesium n-octyl iodide and decomposition 
of the product by ice and hydrochloric acid, yields the hydriodide, 
C,,.H,,0,N,HI,H,O, m. p. 122—124°, reddish-brown crystals, of octyl- 
dihydroberberine, C,,H,,0,N, m. p. 88°5—89°, yellow needles. In a 
similar manner, berberine sulphate and magnesium isoamyl bromide, 
after the addition finally of concentrated potassium iodide, yield the 
hydriodide, decomp. 141°, yellow crystals, of isoamyldihydroberberine, 
C,;H,,0,N, an amorphous, yellow substance. 

By reduction with stannous chloride, hydrochloric acid, D 1°19, and 
alcohol, isoamyldihydroberberine yields only isoamyltetrahydroberberine, 
C,,;H,,0,N, m. p. 95—96° (sulphate, decomp. 237°; hydriodide, decomp. 255°; 
nitrate, decomp. 209—-210), whilst by reduction at a lead cathode in 
alcohol and 20% sulphuric acid at 40—50°, it yields, in addition, 
y-isoamyltetrahydroberberine, C,,H,,O,N, m. p. 172° (hydrochloride, 
decomp. 231—232°; hydriodide, decomp. 239—240°; nitrate, decomp. 
210—-211°). 

isoAmyltetrahydroberberine methiodide, decomp. 191°, and y-isoamyl- 
tetrahydroberberine methiodide, decomp. 223—224°, each yield, by the 
usual method of decomposition, de-N-methylisoamyltetrahydroberberine, 
which forms a hydrochloride, C,,H,,0,N,HCI, decomp. 185°, sulphate, 
decomp. 190—191°, and hydriodide, decomp. 224—225°, and does not 
yield hydrastinine by oxidation. 

isoAmyldihydroberberine aud methyl iodide at 100° yield the 
hydriodide of de-N-methylisoamyldihydroberberine, C,,H,,O,N, m. p. 
102°, pale yellow plates. . By reduction with stannous chloride, hydro- 
chloric acid, and alcohol, the de-base yields a-hydro-de-N-methyliso- 
amyldihydroberberine, C,,H,,0,N, m. p. 128°, rhombic leaflets, which 
forms a sulphate, decomp. 187—188°, nitrate, decomp. 146°, hydro- 
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chloride, decomp. 232°, and hydriodide, decomp. 228°, does not form a 
methiodide, and is converted into de-V-methyl:soamyldihydroberberine 
by treatment with bromine in chloroform. By reduction at a lead 
cathode, de-V-methylzsoamyldihydroberberine yields, in addition to the 
preceding a-compound, -hydro-de-N-methylisoamyldihydroberberine, 
O,,H,,0,N, m. p. 145°, rhombic prisms (hydrochloride, decomp. 
220—221°; hydriodide, decomp. 226—227° ; methiodide, m. p. 260°). 

By prolonged heating with alcoholic ammonia in the presence of air, 
isoamyldihydroberberine hydriodide is converted into dehydroisoamyl- 
dihydroberberine, 
c———¢° °O,H,(: a(*CH50;) ‘H, (2) 

OH fOMe):<io, H,,)° N ——CH, 7 CH,(!), 
m. p. 249° (decomp.), hexagonal, yellow plates, which rapidly darken in 
the air and light. The dehydro-compound yields isoamyl- and y-iso- 
amyl-tetrahydroberberines by electrolytic reduction, does not form salts 
with acids in the cold, and by boiling for eight to ten minutes with 
96% alcohol and 20% hydrochloric acid or sulphuric acid, D 1:215, is 
converted into the hydrochloride, C,,H,,O,N,HCI, decomp. 204°, 
yellow needles, or the sulphate, C,;H,.0,N,H,SO,, decomp. 265°, 
yellow needles, of hydroxyisoamyldihydroberberine, 
C(OH)——¢° C,H,(-:CH. 2) 
CsH,(OMe).<oH (0, H,,): N H,-° CH,, 

m. p. 120—125°, sintering at 65°, dark yellow bo ; a by-product 
of both reactions is a substance, decomp. 180—185°, reddish-brown, 


rhombic crystals. C. 8. 


Phenyldihydroberberine and its Derivatives. Martin Freunp 
aud Eveen Zorn (Annalen, 1913, 39'7, 107—117).—Phenyldihydro- 
berberine (Freund and Beck, A., 1905, i, 151) forms a hydrochloride, 
m. p. 160°, yellow prisms, sulphate, decomp. 170°; pale yellow needles, 
nitrate, decomp. 224°, and hydriodide, m. p. 215°. By reduction at a 
lead cathode in alcohol and 30% sulphuric acid, it yields Gadamer’s 
phenyltetrahydroberberine (sulphate, decomp. 241°), and y-phenyltetra- 
hydroberberine, C,,H,,0,N, m. p. 204—205°, white needles (hydriodide, 
m. p. 235°); only the former can be isolated when the reduction is 
effected by stannous chloride-and boiling alcohol and hydrochloric acid. 

Phenyltetrahydroberberine methiodide,'m. p. 243°, faintly yellow plates, 
and wW-phenyltetrahydroberberine methiodide, m. p. 247°, white crystals, 
yield methyl iodide and the respective bases by heating. By treatment 
with silver oxide and boiling potassium hydroxide in the usual manner, 
each methiodide is war -N-methyltetrahs ydr oberberine, 

2 eal Cs H,:CH,O, 

CoH,(OM8)s< pnt -NMe CH:CH, 
m. p. 153°, which forms a hydrochloride, m. p. 232°, “hydriodide, decomp. 
208°, and methiodide, m. p. 238° (decomp.). By reduction ata lead cathode, 
the de-baseis converted into hydro-de-phenyl-N -methyltetrahydroberberine, 


C H(OMe). Co Fe >C,H,Et:CH,0,, m. p. 142—143° (hydro- 


chloride, m. p. 271—272°; hydriodide, m. p. 257°). 
Phenyltetrabydroberberine methiodide is converted into the metho- 


’ 
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chloride in dilute alcohol, and the latter, after evaporation of the 

alcohol, is treated with 5% sodium amalgam on the water-bath. The 

product is 2-mp-dimethoxy-o-benzylbenzylhydrastinine, 
CH,Ph-C,H,(OMe),-CH,-CH< yi yp) >CHy 

m. p. 109°5—110-5°, colourless plates (hydriodide, m. p. 217—219°), 

from which hydrastinine is obtained by oxidation with sodium 

dichromate and acetic acid at 90°. 

Phenyldihydroberberine and methyl iodide at 100° yield the hydr- 
iodide, m. p. 245°, yellow prisms, of de-phenyl-N-methyldihydroberberine, 
C,,H,,0,N, m. p. 178—179°, yellow prisms (sulphate, m. p. 160°; 
methiodide, decomp. 220°). By reduction at a lead cathode in cold 
alcohol and 30% sulphuric acid, the de-base is converted into a mix- 
ture of a-hydro-de-phenyl-N-methyldihydroberberine, C,,H,,O,N, m. p. 
178—179°, yellow, rhombic prisms (su/phate, m. p. 206°, colourless 
prisms; no methiodide), and B-hydro-de-phenyl-N-methyldihydrober- 
berine, C,,H,,O,N, m. p. 211—212°, rhombic plates (hydrochloride, 
m. p. 257° ; methiodide, m. p. 247—248°, pale yellow leaflets). C.S. 


Preparation of Morphine Esters of Halogenated Fatty 
Acids. CHemiscHe Faprik von Friepr. Heypen (D.R.-P. 256156. 
Compare this vol., i, 385).—Dichloroacetylmorphine, a yellow powder, 
decomp. 204°, is obtained when cooled anhydrous morphine (5 parts) is 
slowly treated with chloroacetyl chloride (10 parts) and subsequently 
heated at 90—100°. 


Chloroacetylmorphine, colourless crystals, decomp. 227°, is obtained by 
the partial hydrolysis of the preceding compound or by employing 6 
parts of chloroacetyl chloride in the foregoing preparation. Di-a- 
bromoisovalerylmorphine, sintering at 61° and decomposing at 133°, is 
formed by the action of a-bromoisovalery] chloride on morphine in the 


presence of pyridine. F. M. G. M. 


The Symmetry of Sparteine. Louis Corriez (Chem. Zenir., 1913, 
i, 29; from Bull. Sct. Pharmacol., 1912, 19, 602—610. Compare 
Moureu and Valeur, A., 1912, i, 296).—An attempt to prove the 
symmetry of the sparteine molecule was made by decomposing the 
hydrochloride of a-sparteine methochloride and the hydrobromide of 
a-sparteine methobromide in a vacuum at 250°, but the reaction was of 
a complicated nature, since the resulting sparteine haloids partly 
decomposed into sparteine. An attempt to obtain the same iodobromide 
by treating sparteine iodide with hydrogen bromide and sparteine 
bromide with hydrogen iodide was also without success. A homogeneous, 
faintly yellow todobromide, C,;H,,N,,HI,HBr,H,O, was obtained in 
the former case, in cubes with Rn — 16°21’, but the latter process led 
to a mixture, containing, in all probability, the dibromide, di-iodide, 
and iodobromide. J.C. W. 


Heemopyrrole. Oskar Pitory and Joser Srock (Ber., 1913, 46, 
1008—1013. Compare A., 1912, i, 923).—Crude hzmopyrrole has 
been separated into two fractions, the one, hemopyrrole-I, consisting 
of a mixture of bases which give crystalline salts with picric acid in 
ethereal solution ; the other, hemopyrrole-II, comprising bases which 
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either do not form a picrate or of which the picrates are soluble 
in ether. The hemopyrrole-II fraction comprises only 12—13% 
of the whole; it consists as to more than one-half of pyrroles with 
less than eight atoms of carbon, the remainder containing pyrroles 
with eight carbon atoms. It consists of at least three components 
differing from the five hemopyrroles already known, and the lowest 
boiling fraction forms a very soluble, orange-coloured picrate, m. p. 
108°, whilst a high boiling fraction closely resembles bis-dimethyl- 
pyrrole (Piloty and Wilke, A., 1912, i, 899). E. F. A. 


Preparation of a Dichloroisatin [and of 5 : 7-Dichloroisatin]. 
FARBENFABRIKEN VORM. FRrieDR. Bayer & Co. (D.R.-P. 255772 and 
255774. Compare A., 1909, i, 966).—When an aqueous solution or 
suspension of isatin, or of 5-chloroisatin (m. p. 247°), is chlorinated at 
the ordinary temperature in the presence of potassium iodide, it gives 
rise to an unstable dichlorotsatin, which crystallises from acetic acid 
‘in hard, red crystals, and has m. p. 155°; when this is dissolved in 
sodium hydrogen sulphite it loses chlorine, and the subsequent addition 
of acid precipitates 5-chloroisatin, whilst by the action of concentrated 
sulphuric acid at 80° in the presence of iodine the labile chlorine 
atom migrates into the ring, yielding 5: 7-dichloroisatin (m. p. 221°). 

F. M. G. M. 


Preparation of a Dichlorobromoisatin. FARBENFABRIKEN VORM. 
FriepR. Bayer & Co. (D.R.-P. 255773 and 255775. Compare pre- 
ceding abstract).—When an aqueous suspension of 5-bromoisatin is 


treated at about 15° with chlorine in the presence of potassium iodide, 
it furnishes a chloro-5-bromoisatin (red prisms, m. p. 145°), in which 
the chlorine atom is labile and eliminated by the action of sodium 
hydrogen sulphite, whilst with concentrated sulphuric acid at 80° in 
the presence of potassium iodide it yields 7-chloro-5-bromoisatin, yellow 
needles, m. p. 231°. F. M. G. M. 


Lepidylamine. Paut Rape (Ber., 1913, 46, 1024—1025).— 
4-Cyanoquinoline is reduced, either on treatment with nascent hydrogen 
or on shaking with molecular hydrogen and a palladium sol, to 


4-aminomethylquinoline (lepidylamine), C,H, <Q CHe NB) >On. 


This is a colourless oil, b. p. 172°/8 mm., but becomes violet on exposure 
to the air. The monohydrochloride, which is neutral to litmus, forms 
a colourless, crystalline powder, m. p. 266—208° (decomp.), which 
becomes blue on exposure to air. The dihydrochloride crystallises in 
well formed, colourless needles, decomp. above 250°. It is acid to 
litmus, E. F. A. 


Quinolyl Ketones. I. Paut Raze and Ricnarp Pasternack (Ber., 
1913, 46, 1026—1032).—By the interaction of magnesium phenyl 
bromide and ethyl cinchonate under special conditions, phenyl 
4-quinolyl ketone, m. p. 60°, is obtained. This differs from the compound, 
m, p. 294°, described under the same name by Remfry and Decker 
(A., 1908, i, 364). In addition to ketones the esters of quinoline-4- 
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carboxylic acid give rise to carbinols when submitted to the Grignard 
synthesis, Similarly, 4-cyanoquinolines give rise to ketones and amines ; 
thus 4-cyanoquinoline and magnesium ethyliodide yield 4-quinoly]l 
ethyl ketone and 4-quinolyldiethylaminomethane, In addition some 
quantity of 4-ethylquinoline is formed. 

4-Benzylquinoline is a viscid, strongly refractive, yellow oil, b. p. 
222—223°/19 mm.; the sulphate forms colourless, rhombic crystals 
+ 2H,0, m. p. 105—108°, or anhydrous, m. p. 132—133°. The picrate 
forms’ yellow prisms and plates, m. p. 178°; the methiodide crystallises 
in orange plates, m. p. 226°. 

Phenyl 4-quinolyl ketone, m. p. 60°, yields the following salts: the 
picrate, crystallising in pale yellow, interlaced needles, m. p. 220°; a 
picrolonate, forming dark yellow, rhombic crystals, decomp. 174°; an 
orange methiodide, with metallic lustre, m. p.218” ; an oxime hydrochloride, 
separating in matted needles, m. p. 256° (decomp.). 

4-Quinolylethylketone is a yellow oil, b. p. 163—166°/8—9 mm. ; the 
acetate forms colourless needles, m. p. 87° The oximino-derivative 
crystallises in short, colourless crystals, decomp. about 220°. 

4-Quinolyldiethylcarbinol crystallises in lustrous, colourless plates, 
m. p. 135°, b. p. 192—198°/13 mm. 

4-Quinolyldiethylaminomethane crystallises in colourless _piates, 

m. p. 126°. E. F. A. 


Quinolyl Ketones. II. Paut Rase and Ricwarp PasTeRNAck 
(Ber., 1913, 46, 1032—1034).—Ethy] quinolinecarboxylates in presence 
of sodium ethoxide condense with esters of the general constitution 
R,°CH,°CO,R,; thus ee and ethylacetate combine to 


N:C 
~y-qui 1 
form ethyl-y-quinoloylacetate, ie Eto CO-CH,°CO,, a yellow oil, 


which could not be distilled unchanged, and is characterised by forming 
a sparingly soluble acid sulphate. When heated with 25% sulphuric 
acid, 4-quinolyl methyl ketone is obtained. 

Similarly, ethyl quinate and ethy! propionate condense to form ethyl B- 
[6-methoxy-4-quinoloyl]-propionate. ‘This is characterised by the picrate 
erystallising in slender, yellow needles, m. p. 137—138°, and the 
picrolonate, orange, matted needles, decomp, 136°. 

8-6-Methoxyquinolyl ethy! ketone, obtained on hydrolysis, — 
lises in pale yellow needles, m. p. 57—58°. EK. F. A 


Nature of Picolide and Pyrindole. Action of Propionic 
Acid on a-Picoline. Max Scuoitz and W. Fraupe (Ber., 1913, 46, 
1069—1082. Compare A., 1912, i, 385, 648).—Derivatives of 
pyrrocoline have previously been prepared by Angeli (A., 1890, 1156), 
who termed the compound pyrindole, and this name is now adopted by 
the authors. 

From the absence of basic properties and the formation of con- 
densation products with only one molecule of phenylhydrazine, 
hydroxylamine, and semicarbazide, the conclusion is drawn that picolide 
contains one of its carbonyl groups directly attached to the nitrogen 
atom. This view is confirmed by the fact that towards alkyl 
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magnesium haloids, picolide behaves as a monoketone ; it reacts with 
only one molecule of the organo-magnesium compound, yielding 
tertiary alcohols of the formula C,,H,ON-CMeR-OH. 

The reactions of picolide and its transformation into pyrindole are 
best represented by the formula I, its formation from a-picoline being 
shown in the following scheme : 


(,H,NMe Ac0 GH-CH:O-OH*COM® 400 1.0 + 


—> OCH:CH:N-COMe 
CH:CH-0:C(COMe) 
(Il) ba: ‘CH-N-CO— ee Me. 


On account of its relationship to quinoline, the parent ring system 
(II) is termed quinolizine. Picolide is thus acetylmethylketoquinoli- 
zine, whilst the mono-nitro-compound obtained by the action of nitric 
acid is nitromethylketoquinolizine (IIT) : . 

(IL) H:CH: CH: CH: -CH (u1.) § CH: CH-C-C(NO,): CMe 
CH:CH: N—CH: CH CH:CH: N—CO—-CH * 


Pyrindole couples with diazonium salts in acid solution, yielding 
crystalline azo-compounds, and reacts ‘with acetic anhydride and 
benzoyl chloride to form an acetyl and benzoyl derivative. The 
position of the azo- and acyl-groups has not been definitely established, 
but from the analogous reactions with pyrrole it is assumed that 
the groups enter the a-position to the pyrrole ring; benzene- 
azopyrindole thus receives the formula : 
CH: -CH: C: CBs on 
CH:CH:N—C——N:NPh' 

A number of other reactions, illustrating the similarity in the 
behaviour of pyrindole on the one hand and pyrrole and indole 
derivatives on the other, are also described. 

The ready formation of picolide from a-picoline and acetic anhydride 
has induced the authors to investigate the behaviour of a-picoline 
towards other anhydrides, but only in the case of propionic anhydride 
could a definite product be isolated. The reaction proceeds ina manner 
entirely different to that occurring when acetic anhydride is employed, 
the resulting compound being a 2- hala iii ai 

CH:CH CO-- CH 
(V.) CH< oy — ne CH< om ‘On. 

The following condensation products were obtained by condensing 
aromatic aldehydes with picolide by means of sodium hydroxide in 
alcoholic solution : 

Di-o-nitrobenzylidenepicolide, yellowish-brown crystals, which begin 
to decompose at 200°, m. p. 220°; the isomeric meta- and para- 
compounds have m. p. 212° and 316° respectively ; mono-p-nitro- 
benzylidenepicolide, orange needles, m. p. 242°; tetramethyldi-p-amino- 
benzylidenepicolide, from p-dimethylaminobenzaldehyde, forms orange 
needles, m. p. 227° ; dianisylidenepicolide, m. p. 212°. 

Picolide reacts with magnesium methyl icdide to form the compound, 
C,)H,NO-CMe,OH, crystallising in long, yellow needles, m. p. 169°, 


(IV.) 
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and with magnesium phenyl bromide, yielding the compound, 
C,,H,ON-CMePh:OH, 
which forms colourless, felted needles, m. p. 178°. 

Benzeneazopyrindole (formula IV) crystallises in red needles, m. p, 
109°, and pyrindoleazo-p-toluene in reddish-brown needles, m. p. 98°. 

a-Naphthaleneazopyrindole forms a brown, crystalline powder, 
which begins to melt at 120° and then decomposes. 

Benzoylpyrindole, C,H,N-COPh, prepared by the interaction of 
pyrindole and benzoyl chloride at the ordinary temperature, 
crystallises in yellow needles, m. p. 96°. 

Pyrindole reacts with carbony! chloride in toluene solution to form 
pyrindolecarboxyl chloride, C,H,N*COCI, which crystallises in colourless 
needles, m. p. 81°, and is se ge by aqueous sodium hydroxide to 
pyrindolecarboxylic acid, needles, m. p. 135° (decomp.). 

Dios ere CH:CH- oo. C oH,0, 

quinony’PYy"nE"% — OH:OH-N-CH:0-C,H,0,’ 
pyrindole and quinone in alcoholic solution, forms deep blue crystals, 
m. p. above 350°, and resembles the diquinonyldimethylpyrrole 
described by Méhlau and Redlich (A., 1912, i, 129°). 

Pyrindole condenses with ethyl acetoacetate in alcoholic solution in 
the presence of hydrochloric acid, yielding ethyl dipyrindoleacetoacetate, 
CH:CH- ¢ *CMe(CH,°CO,Et)-O——C-CH-CH 


CH: CH-N: CH:C-CMe(CH,°CO, Et): C: CH: N: CH: OH 
microscopic, yellowish-green needles, m. p. 140°. 
2- Pyridyl-3-ethyl-A®-cyclopentenone (V), prepared by heating a-picoline 


prepared from 


, erystallising in 


and propionic anhydride at 220°, forms colourless needles, m. p. 86°, 
and yields a semicarbazone, yellow needles, m. p. 201°. F. B. 


Preparation of Methylolcarbazole. Martin Lance (D.R.-P. 
' 256757).—Methylolcarbazole (annexed formula) is 
CH,"OH obtained when a boiling alcoholic solution of 
N carbazole (16°7 parts) is treated with anhydrous 
potassium carbonate (10 parts) and a 40% solution 
‘ee te of formaldehyde (10 parts) ; on cooling, the product 
——\ 4 separates; it forms colourless needles, m. p. 
127—128°, with an evolution of formaldehyde; 

mineral acids convert it into methylenecarbazole. F. M. G. M 


Preparation of N-Alkylcarbazolesulphonic Acids. LeropoLp 
CassELLA & Co. (D.R.-P. 256718. Compare A., 1910, i, 775).— 
Sulphonated JV-alkylcarbazoles have not been prepared, although 
di- and tri-sulphony! derivatives of carbazole itself are known. Lthyl 
carbazolesulphonic acid is obtained when fused JV-ethylcarbazole 
(195 parts) is slowly treated with forty parts of concentrated sulphuric 
acid, heated at 120° and subsequently at 150—160°, and the mixture 
finally treated with sodium carbonate; the barium, calcium, sodium, 
and potassium salts are crystalline powders. 

When fused with an alkali hydroxide, these compounds furnish 
hydroxy-V-alkylcarbazoles, which condense with p-nitrosophenols to 
yield indophenolsulphounic acids. F, M. G. M. 
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Ammonium-amides and the Action of Amines on Cycl- 
ammonium Salts and Analogous Compounds. Herman Decker 
and Paut Becker (er., 1913, 46, 969—978).—It has already been 
shown that the action of ammonia or amines on the quaternary salts of 
phenylacridinecarboxylic acid yields not only the lactone, but also the 
lactam of aminophenylmethyldihydroacridinecarboxylic acid (Decker 
and Schenk, A., 1906, i, 304), and it was suggested that the change 
takes place with the intermediate formation of a compound correspond- 
ing to ammonium-amide, NH,*NH,, the scheme : 


ra 


O,.H, 


C-C,H,-CO,H —> NH,*NMe<——->C°C,H,'CO,H 
\o, 6,7 


NM Gig > O<G fy >CO ique NMe< Gg >O(NH,)-C,H,-CO,H 


representing the probable series of changes. This view was confirmed 
by several considerations, and it is now greatly strengthened by the 
discovery that the parent substance, phenylacridine methiodide, is con- 
verted by concentrated ammonia into 5-amino-5-phenyl-10-methy]- 


dihydroacridine, NMe<e4s>0OPh-NH,. This finally disposes of an 
y C.H 2 y aisp y 


idea that the previous product may have been due to the action of 
ammonia on the previously formed lactone. The cause of the re- 
arrangement is supposed to be the tendency of the positive amino- 
group to migrate from the positive nitrogen atom to a negative 


carbon atom. That such a substance as NH,-NMe< 


which is assumed as the first product of the above reaction, should be 
capable of at least a fleeting existence is indicated by the formation of 
carbinylamines by the action of ammonia on the salts of the triphenyl- 
methane dyes, in which the analogous steps : 
(NH,°C,H,).°C:C,H,;-NH,Cl —> (NH,°C,H,),C:C,H,;-NH,-NH, —> 
(NH,°C,H,),0(N H,)°C,H,-NH, 

probably occur (Noelting and Saas, this vol., i, 522; Villiger and 
Kopetschni, A., 1912, i, 1030). The structurally related xanthylium 
and thioxanthylium salts also yield carbinylamines with ammonia. 
The possibility that the acridinium salts may be of the carbonium 
structure which has been suggested for the triphenylmethane colours 
is very slight, as the former eliminate methyl iodide exceedingly 
readily, even, for example, when exposed in aqueous solution to day- 
light for several! weeks. 

5-Amino-5-phenyl-10-methyldihydroacridine, small, colourless rods, 
m. p. 121—122°, is obtained by the gradual addition of a concentrated 
solution of phenylacridine methiodide to a large excess of 20% ammonia 
solution ; if a dilute solution of ammonia in slight excess is allowed to 
act on the methiodide, the product is hydroxyphenylmethyldihydro- 
acridine, which is ver similar in appearance, and this accounts for the 
divergence of the results of Decker, Hock, and Djiwonsky (A., 1902, 
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i, 830) and of Hantzsch (A., 1902, i, 113, 126). The above amino- 
compound dissolves in dilute acids, undergoing scission into phenyl- 
methylacridinium and ammonium salts; when heated with alcohol, 
with or without the addition of a little sodium hydroxide, ammonia is 
again obtained, together with the 5-ethoxy-5-phenyl-10-methy!ldihydro- 
acridine, colourless prisms, m. p. 112—113°, which is also obtained by 
similar treatment of the hydroxyphenylmethyldibydroacridine itself. 
When warmed with aniline, both the above amino-compound (a 
carbinylamine) and the corresponding hydroxy-compound are converted 
into the carbinylanilide with elimination of a molecule of ammonia 
and of water respectively. 

If a solution of a phenylxanthylium salt is introduced into ammonia 
solution a mixture of the amino-compound and of the carbinol is 
obtained (compare Biinzly and Decker, A., 1904, i, 912); for the 
preparation of the pure amino-compound the phenylxanthylium ferri- 
chloride, m. p. 169°, was introduced as a fine powder into 20% ammonia 
solution under benzene; the resultant carbinylamine (9-amino-9-phenyl- 


xanthen), o<(ol>cPh-NH,, leaflets, m. p. 112—-113°, is extracted 
6 


by the benzene ; when boiled with alcohol it is converted into the 
ethyl ether of phenylxanthenol (Biinzly and Decker, loc. cit.), The 
formation of the carbinylamine is believed to follow the same course 
as with the corresponding acridine compound. 

9-Amino-9-phenylthioxanthen, yellowish-red prisms, m. p. 118—120°, 
is obtained in a similar manner by the action of ammonia on phenyl- 
thioxantbylium ferrichloride, and undergoes similar conversion into the 
ethyl ether of thioxanthenol. 

The recent discovery of Zincke and Weisspfennig (this vol., i, 389) 
of dinitrodiphenylamine amongst the reaction products of aniline and 
2-dinitrophenylisoquinolinium chloride is held to bea further confirma- 
tion of the existence of the ammonium-amides and of their decomposi- 
tion according to the equation: NA,;-NR,=NA,+NR,A, where A 
represents an alkyl radicle. D. F. T. 


Preparation of Anthracene Derivatives Containing Nitrogen. 
FaRBWERKE vVoRM. Meister, Lucius & Brinine (D.R.-P. 256297. 
Compare A., 1908, i, 456, 099 ; 1909, i, 263).—«u-Chloropyridanthrone, 
yellowish-white needles, m. p. 260°, is prepared by the action of 
phosphorus pentachloride on the previously described 2-hydroxy- 
pyridanthrone (1); it reacts readily with primary aromatic amines to 
furnish compounds of the general formula (II). 
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2(1')-Anthraquinonylaminopyridanthrone is thus obtained by con- 
densation with l-aminoanthraquinone in nitrobenzene solution in the 
presence of copper iodide and sodium acetate ; it does not melt below 


300°. The analogous compound from aniline has m. p. 227—229°. 
F. M. G. M. 


Syntheses in the Group of the Indogenides. Anpré Wau. 
and P. Bagarp (Compt. rend., 1913, 156, 898—901).—An endeavour 
to prepare, by the condensation of substituted isatins with oxindole, a 


new series of indogenides of the type X<GpitScic< pois Sy, 


where X and Y may be identical or different bivalent atoms or groups, 
and R and RF’ any substituents. These condensations did not, how- 
ever, go so simply as in the case of isatin itself and oxindole (compare 
A., 1909, i, 330). Thioisatin and oxindole yields not thio-3 : 3’-bisindole, 


? 
as expected, but “ thioindigo scarlet,” N H<ot>o:0< > 0,8, 


(compare Kalle, D.R.-P. 241327). 1-Methylisatin on the other hand 
behaves like isatin itself, and gives 1-methylisoindigotin, 


NHC >O:0< GH >NMe, 


brown needles, 
2-Methylisatin when mixed with oxindole in acetic acid solution 


containing a little aqueous hydrochloric acid is hydrolysed and the 
product of condensation is simply 3: 3’-bisindole. If the action takes 
place in an anhydrous medium in the cold, indirubin is formed. This 
thus furnishes an easy and rapid method of preparing indirubin, and 
gives a 90% yield. W. G. 


[Preparation of  1-Chloronitro-2 : 4-diacetylphenylenedi- 
amine.| AKTIEN-GESELLSCHAFT FUR ANILINFABRIKATION (D.R.-P. 
255858).—1-Chloro-2 :4-phenylenediamine gives rise to a diacetyl 
derivative which on nitration furnishes 1-chloronitro-2 : 4-diacetyl- 
phenylenediamine, m. p. 234—235°, and on hydrolysis yields 
l-chloronitro-2 : 4-phenylenediamine, m. p. 170°. F. M. G. M. 


Existence of Phenyldi-imide. Wu.HEeLm Vavuzet (Ber., 1913, 46, 
1115—1116. Compare A., 1900, i, 522).—An acknowledgment of the 
criticism of Forster and Withers (T., 1913, 103, 266) as to the nature 
of the compound described as phenyldi-imide. H. W. 


[Preparation of Anthraquinone Derivatives.] FarBwerKE 
vorm. Measter, Lucius & Brinine (D.R.-P. 256626).—3-Bromo-4-amino- 
anthraquinoneacridone, a blue powder, m. p. 260 —270°, is obtained when 
3-bromo-4-amino-1-anthraquinonylanthranilic acid is heated at 30° with 
chlorosulphonic acid. F, M. G. M. 


[Preparation of Indigoid Compounds.] Bapiscue AnmLin- & 
Sopa-Faprik (D.R.-P. 255691. Compare A., 1906, i, 696).—The 


compound, CsH,<o5>0:0<o Gr >N, dark red needles, m. p. 212° 
6°"4 
nn 2 
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(decomp.), is obtained by the action of alkali hydroxides on indoxy] ; 

if the action is allowed to proceed further, it gives rise to the com- 

pound, CSA,<Go tq ~CH:C<G 4 >N, and this, when boiled with an 
2 6 

alkali carbonate, furnishes anthranilic acid and f-indolealdehyde 

(loc. cit.). F. M. G. M. 


Action of Aliphatic Ketones on Indole and its Homologues: 
Polymeric Indoles. Max Scnourz (Ber., 1913, 46, 1082—1089).— 
Indole and its 2-methyl derivative condense with acetone, yielding 


compounds of the type: (I) N<otr >c<oM oe OM >N and 
2 
(II) NH< Cet >0-0Me,-C< Cet >N H, accordingly as the condensa- 


tion is effected by means of hydrochloric acid or acetic acid. Similar 
products are obtained from methyl ethyl ketone, but not from diethyl 
ketone. 

Bisdimethyl-2-methylindolidenemethane, 

)Me 
C,H,NMe CMe, CsH,NMe, 
obtained in the form of its hydrochloride (colourless needles, m. p. 
172°) by the addition of hydrochloric acid to an alcoholic solution 
of 2-methylindole and acetone, crystallises in colourless needles, m. p. 
183°; the hydrobromide, prepared in a similar manner, has m. p. 
172°. 

Bis-2-methylindyldimethylmethane, CMe,(C,H;NMe),, is obtained by 
boiling 2-methylindole with glacial acetic acid ; it crystallises in colourless 
leaflets, m. p. 197°. 

Bismethylethyl-2-methylindolidenemethane, 

CMeEt 
C,H,NMe< Gyro 54> Cs HN Me, 
prepared from methyl ethyl ketone, using hydrochloric acid as the 
condensing agent, forms colourless leaflets, m. p. 97°; the hydrochloride 
crystallises in colourless needles, m. p. 166°. 
Ethyl acetoacetate and 2-methylindole yield ethyl 2-methylindolidene- 


acetoacetate, N<Ciro>C:CMe-CH,-CO,Et, crystallising in long, 


colourless needles, m. p. 124°. 

Bisdimethylindolidenemethane (formula I), prepared from indole 
and acetone, forms light yellow needles, m. p. 170°; the hydrochloride 
crystallises in orange-yellow needles, m. p. 169°. 

Bisindyldimethylmethane (11) forms colourless prisms, m. p. 165°. 

An alcoholic solution of indole, on treatment with hydrochloric acid 
at the ordinary temperature, yields the hydrochloride of tri-indole, 
crystallising in prisms, m. p. 183°; replacement of the hydrochloric 
acid by hydrobromic acid gives rise to the hydrobromide of di-indole, 
which forms slender, colourless needles (compare Keller, this vol., i, 
403). F. B. 


The Constitution of the Pyrazolinecarboxylic Acids. III. 
Avaust Darapsky (Ber., 1913, 46, 863—867).—An experimental 
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investigation in favour of the view that the condensation products of 
the esters of the diazo-aliphatic acids with the esters of unsaturated 
carboxylic acids are in reality pyrazoline derivatives and not azine 
compounds with open-chain structure (compare Darapsky, this vol., i, 
297; A., 1912, i, 391; Biilow, this vol., i, 101; A., 1912, i, 134, 316). 
The reduction of 4-phenylpyrazole-3 : 5-dicarboxylic acid by sodium 
amalgam and water at 80—90° gave the same 4-phenylpyrazolidine- 
3:5-dicarboxylic acid (Buchner and Perkel, A., 1904, i, 101) as was 
obtained by a similar reduction of 4-phenylpyrazoline-3 : 5-dicarboxylic 
acid. The temperature of decomposition of the product ranges 
between 220° and 226° according to the rate of heating. OD. F. T. 


Constitution of Hypnal. Demetrius E. Tsaxatotos (Bull. Soe. 
chim., 1913, [iv], 13, 281—285).—Béhal and Choay (A., 1893, i, 301) 
have obtained two substances by the action of chloral on antipyrine, to 
which they assign the formulz below, the first of which is used in 

CH—CO CH—CO 

| SNPh | >NPh(OH)-CH(OH)-CCI, 

CMe-N Me(OH)-CH(OH)-CCl, CMe:NMe(OH)-CH(OH)-CCI, 

(I.) (IL.) 


pharmacy under the name hypnal. For the second, the author pro- 
poses the name bihypnal. The substances have m. p. 62°3° and 61°8° 
respectively, whereas Béhal aud Choay found 67—68° for either 
substance. 

The author has examined the freezing-point curve of mixtures of 
chloral hydrate and antipyrine, and finds that it rises to a maximum 
at the two points at which chloral hydrate: antipyrine =2:1 and 
=1:1 respectively. From the general form of the curve, he is led to 
the conclusion that hypnal and bihypnal are molecular compounds, 
which, he considers, explains the practical identity of their m. p.’s 


Some New Derivatives of Piperazine. Mario GuHIGLIENO 
(Atti BR. Accad. Sei. Torino, 1912-13, 48, 534—538).—When cyan- 
acetic ester and anhydrous piperazine are heated together for one 
hour at 100—115°, biscyanoacetylpiperazine, C,H,N,(CO°CH,°CN),, is 
formed ; it crystallises in colourless or slightly yellow needles, m. p. 
248—250° (decomp.). When ordinary hydrated piperazine is used in 
the reaction, the corresponding amide, C,H,N,(CO-CH,°CO-NH,)., is 
obtained ; it crystallises in colourless needles or in prisms, which 
decompose about 174—175° when rapidly heated. The substance is 
acid in reaction, and gives metallic salts. It is converted into the 
dicarboxylic acid only with great difficulty. Anhydrous piperazine, 
m. p. 104°, is obtained by keeping ordinary piperazine over calcium 
chloride for a long time. R. V.S8. 


Pyrimidines. LX. Alkylation with Benzyl Chloride. Trear 
B. Jounson and Zar Z1ane ZeE (Amer. Chem. J., 1913, 49, 287—294). 
—Johnson and Derby (A., 1908, i, 1018) studied the action of 
benzyl chloride in presence of sodium ethoxide on certain derivatives 
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of 2-ethylthiol-6-pyrimidone, and found that in all cases the 
corresponding W-benzyl compounds were produced. It was shown 
that the substitution of a methyl group in the 4- or 5-position and a 
bromine atom or ethoxy-group in the 5-position of the ring does not 
favour the formation of 6-benzoxypyrimidines. The present work 
was undertaken with the object of investigating the action of benzyl 
chloride on a 2-thiol-6-pyrimidone in which both the 4- and 5-positions 
are substituted, and of determining whether a strongly negative group 
in the 4-position would favour the production of an O-benzyl derivative. 
Ethyl 2-amino-5-methyl-6-pyrimidone-4-carboxylate, 
C(NH,):N : 
NH<9—coMe?C'O0sEt, 
obtained in small yield by the action of the sodium salt of ethyl 
oxalylpropionate on guanidine thiocyanate in presence of sodium 
hydroxide, forms prismatic needles, and does not show a definite m. p. 
Ethyl 2-ethylthiol-1-benzyl-5-methyl-6-pyrimidone-4-carboaylate, 
C(SEt):N > 
CH,Ph N<oo—omMe7 ©’ COnEt, 
m. p. 69—71°, prepared by heating ethyl 2-ethylthiol-5-methyl-6-pyri- 
midone-5-carboxylate with benzyl chloride in presence of sodium 
ethoxide, crystallises in colourless needles, and when hydrolysed with 
concentrated hydrochloric acid is converted into 1-bsnzyl-5-methyl- 


; , ape CO-NH 
pyrimid-2 : 6-dione-4-carboxylic acid, OH,Ph-N< (49, 94,7 0°C02H, 


m. p. 277—279° (decomp.), which forms hexagonal tablets. When the 
- latter compound is heated at 285—295° until effervescence ceases, 
1-benzyl-5-methylpyrimid-2 : 6-dione (1-benzylthymine), 
CO-NH 
CH,Ph-N<9.9\y,7 CH 

m. p. 203—-205°, is obtained, which forms prismatic crystals. 

An attempt was made to alkylate ethyl 5-methylpyrimid-2 : 6-dione- 
4-carboxylate with benzyl chloride in presence of sodium ethoxide, but 
without success. E. G. 


[Phenazine] Correction. Frizprico Krenrmann (Ber.. 1913, 46, 
1220. Compare this vol., i, 298).—Fischer and Hepp (A., 1897, i, 
257) had already observed that rosindones resulted by the action of 
alkalis on alkylnaphthaphenazonium salts. The author still holds 
that the green methylphenazonium iodide is a quinhydrone salt 
(compare Hantzsch, this vol., i, 393.) 


The Triphenylmethane Colour Bases. Eminio Nogttine and 
J. Saas (Ber., 1913, 46, 952—967).—The authors have convinced 
themselves that the action of ammonia on triphenylmethane dyes is, 
as was believed by von Baeyer (A., 1910, i, 249), more complex than 
was at first supposed (Noelting & Philipp, A., 1908, i, 295). An 
independent investigation of the products of the action of ammonia 
has been recently published by Villiger and Kopetschni (A., 1912, 


i, 1030). 
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Commercial crystal-violet always contains some of the pentamethyl 
compound, which can be detected by acetylation, dissolving in water, 
and partly immersing in the liquid a piece of filter paper; the green 
colour of the acetyl derivative of the pentamethyl compound rises 
in the paper more rapidly than the violet. Even when Michler’s 
ketone is condensed with pure dimethylaniline in the presence of 
phosphoryl chloride, the condensation product contains a quantity of 
pentamethyl compound. The product contains least pentamethyl 
compound if a large excess of the amine is taken for the condensation, 
The colourless substance obtained from the action of ammonia on 
crystal-violet is the carbinylamine, NH,°C(C,H,°NMe,),; it separates 
from a mixture of benzene and ligroin in prismatic tablets, m. p. 
193—195°. The action of diethylamine on a solution of crystal-violet, 
on the other hand, pre:ipitates the carbinol, m. p. 194—195°, which 
after recrystallisation has m. p. 207—209° (compare Villiger and 
Kopetschni, Joc. cit.), whilst trimethylamine solution produces at first 
a violet solution of the ammonium base, OH-N Me,:0,H,(C,H,°N Me,)., 
which shortly begins to lose its colour and to deposic the carbinol in a 
pure state. 

Ethyl-violet (hexaethyltriaminotriphenylcarbinol), obtained from 
tetraethyldiaminobenzophenone, diethylaniline and phosphoryl chloride 
alone, or mixed with benzene at 100°, on precipitation with potassium 
hydroxide yielded the free colourless carbinol, OH*C(C,H,°N Ec,),, m. p. 
136—137°. When recrystallised from alcohol, the carbinol undergoes 
partial etherification, and the ethyl ether, OEt-C(C,H,:NEt,),, m. p. 
127—128°, can be readily obtained by the action of sodium ethoxide. 
The carbinylamine, NH,*C(C,H,°NEt,),, of ethyl-violet forms 
colourless needles, m. p. 141°5—142:5°. 

Victoria-Blue B, obtained by purification of the commercial article 
and by condensation of pure Michler’s ketone with phenyl-a-naphthyl- 
amine, forms deep blue tablets, m. p. 247—249°. No corresponding 
earbinol, carbinyl ether and amine were isolable, as the action of 
alkalis yielded only an imine base, NPh:C,,H,:C(C,H,°N Me,)., deep 
violet, prismatic tablets, which is hydrolysed by dilute sulphuric acid 
to Michler’s ketone and phenyl-a-naphthylamine (compare Nathanson 
and Miiller, A., 1889, 1188). 

Night-Blue, m. p. 219—220°, yields an analogous imine base, 

C,H,Me'N:C,,H,:C(C,H,°N Me,),, 

deep violet, prismatic tablets, which can also be hydrolysed to its 
components, Michler’s ketone, and tolyl-a-naphthylamine. 

a-Naphthol-Blue (tetramethyldiaminonaphthafuchsone), the con- 
densation product of Michler’s ketone, and a-naphthol, when pure, 
forms dark-coloured prisms, m. p. 266—270°; hydrochloride, green 
needles ; platinichloride, dark coloured. No carbinol, carbiny! ether, 
or carbinylamine could be isolated ; it gives a green acetyl derivative, 
and on reduction in acetic acid by zinc dust a Jeuco-base, 

CH(C,H,°NMe,),°C,,H,°OH, 
prisms, m. p. 187—188°. 

Naphtho-Blue (Noelting and Philipp, Joc. cit.), the condensation 
product of Michler’s ketone and dimethyl-a-naphthylamine, can be 
separated into a coloured and a colourless constituent ; the latter is, as 
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earlier suggested, the carbinol, OH*C(C,H,*NMe,),*C,,H,*NMe,, but 
the former is actually identical with a-Naphthol-Blue, and must be 
produced by a partial elimination of dimethylamine during the 
neutralisation of the reaction product; the product also always 
contains some pentamethyl compound, C(C,H,*NMe,),:C,H,:NMe,HCe, 
due to a loss of a methyl group similar to that observed in the 
preparation of crystal-violet. For the preparation of the pure colour- 
less carbinol of Naphtho-Blue it is advisable to use in the condensation 
an excess of dimethyl-a-naphthylamine, and then to render the solution 
of the product alkaline at as low a temperature as possible. Treat- 
ment of the aqueous solution of the chloride with ammonia yields the 
colourless carbinylamine, m. p. 173—175°. D. F. T. 


5-Aminopyrazole and Iminopyrines. III. 5-Imino-1-pheny]- 
3-methylpyrazolone. Avucust MicnarLis and Artuur ScHArer 
(Annalen., 1913, 39'7, 119-148. Compare A., 1911, i, 1037; 1905, 
i, 476).—1-Phenyl-3-methyl-4 : 5-azipyrazole N<St*'F—Sy om. op. 

CMe-CH 
109°, yellowish-brown leaflets, prepared by warming 5-amino-1-pheny]l-3- 
methylpyrazole (5-imino-l-pheny]l-3-methylpyrazolone) in 50% acetic 
acid with concentrated hydrogen peroxide, is converted into 5-amino-1- 
phenyl-3-methylpyrazole by reducing agents and into 4-halogeno-5- 
amino-l-phenyl-3-methylpyrazoles by warming with concentrated 
halogen acids. 4-Chloro-1-phenyl-3-methyl-4 : 5-azipyrazole, m. p. 103°, red 
leaflets, is obtained by treating 4-chloro-5-amino-l-phenyl-3-methyl- 
pyrazole with hydrogen peroxide as above, or, in hydrochloric acid, with 
concentrated sodium nitrite. It is also obtained by leading 
chlorine into a hydrochloric acid solution of 5-amino-1-phenyl-3- 
methylpyrazole. The last method has enabled the authors to explain 
the constitution of the trichloro-compound obtained by Michaelis and 
Brust (loc. cit.) ; this is not 4-chloro-5-amino-1-dichlorophenyl-3-methyl- 
pyrazole as stated previously, but 4-chloro-5-dichloroamino-1-phenyl-3- 
methylpyrazole, m. p. 60°, since it yields 4-chloro-1-phenyl-3-methyl- 
4:5-azipyrazole by warming with water. Unlike the non-halogenated 
compound, 4-chloro-1-pheny]-3-methy]-4 : 5-azipyrazole is unchanged by 
halogen acids; it is reduced to 4-chloro-5-amino-1-phenyl-3-methyl- 
pyrazole by boiling concentrated sodium hyposulphite. 4-Bromo-1- 
phenyl-3-methyl-4 : 5-azipyrazole, C,,H,N,Br, m. p. 101°, reddish-brown 
leaflets, prepared by similar methods to the chloro-compound, yields 
4-bromo-5-amino-l-phenyl-3-methylpyrazole by reduction, and is con- 
verted into 4 : 4-dibromo-5-imino-1-phenyl-3-methylpyrazolone, 
N-=—-—CMe 
NPb<Cy:wH)-CBr, 

m. p. 126°, colourless needles, and 4-chloro-4-bromo-5-imino-1-phenyl-3- 
methylpyrazolone, m. p. 124°, colourless needles, by warming with 
hydrobromic acid or hydrochloric acid, and subsequently basifying with 
ammonia. 4-Jodo-l-phenyl-3-methyl-4 : 5-azipyrazole, C,)H,N,I, m. p. 
194°, yellowish-red needles, prepared by the oxidation of 4-iodo-5-amino- 
1-phenyl-3-methylpyrazole or by heating 5-amino-l-phenyl-3-methyl- 
pyrazole with alcoholic iodine and sodium hydroxide at 150°, is 
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unchanged by halogen acids, and is converted into 4-iodo-5-amino-1- 
phenyl-3-methylpyrazole by reduction. 1-Phenyl-3: 4-dimethyl-4: 5- 
azipyrazole, C,,H,,N,, m. p. 105°, red leaflets, is prepared by oxidising 
5-amino-1-phenyl-3 : 4- dimethylpyrazole in hydrochloric acid by 
hydrogen peroxide ; it is soluble in concentrated halogen acids and is 
precipitated unchanged by alkalis. 4 : 5-Anilo-1-phenyl-3-methylpyrazole, 
N<oed ONPh, m. p. 169°, red leaflets or brownish-red needles, is 
prepared by treating a glacial acetic acid solution of 4-benzeneazo-5- 
amino-1-phenyl-3-methylpyrazole with concentrated sodium nitrite, 
whereby nitrogen and nitric oxide are evolved. By reduction with tin 
and alcoholic hydrochloric acid, it yields benzene and 4-amino-1-phenyl- 
3-methyl-5-pyrazolone hydrochloride, by the oxidation of which in the 
air rubazonic acid is produced. 4-8-Naphthaleneazo-5-amino-1-phenyl- 
3-methylpyrazole, C.,H,,N,, m. p. 117°, yellow leaflets, prepared from 
B-naphthalenediazonium chloride and 5-amino-1-pheny]-3-methyl- 
pyrazole in aqueous sodium carbonate, is converted in a similar manner 
into 4:5-B-naphthylimino-1-phenyl-3-methylpyrazole, C,,H,,N,, m. p. 
178°, reddish-brown needles, by the reduction of which naphthalene and 
4-amino-1-pheny]-3-methylpyrazole are formed. 

5-Formylamino-1-phenyl-3-methylpyrazole, C,,H,,ON,, m. p. 135°, 
colourless needles, prepared from the aminopyrazole and formic acid 
on the water-bath, and the corresponding benzoylamino-derivative, 
C,,H,,ON,, m. p. 113°, long needles, have been prepared ; the latter is 
converted into 4 bromo-5-benzoylamino-1-phenyl-3-methylpyrazole, m. p. 
172°, by bromine in dilute acetic acid. 5-Benzenesulphonylamino-|- 
phenyl-3-methylpyrazole has m. p. 170°. 5-Acetylamino-l-phenyl-3- 
methylpyrazole and benzenediazonium chloride yield a substance, 

CygHO,Nz, 

m. p. 107°, yellow needles, which is being investigated. 

Hot aqueous potassium cyanate and 5-amino-1l-phenyl-3-methyl- 
pyrazole a yield 5-carbamido-1-phenyl-3-methylpyrazole, 


NH,°CO:NH: ea | Ue? ™ P- 215°, colourless needles. 


5-Amino-1-phenyl-3-methylpyrazole and phenylearbimide yield, by 
heating, 5-phenyicarbamido-1-phenyl-3-methylpyrazole, um. p. 205°; the 
phenylthiocarbamido-derivative, m. p. 150°, is prepared in a similar 
manner. The 5-aminopyrazole and carbon disulphide at 150° yield the 
s-thiocarbamide, CS(NH°C,,H,N,)., m. p. 184°. 
5-Amino-l-phenyl-3-methylpyrazole can be almost completely diazo- 
tised in nearly concentrated hydrochloric acid (compare Mohr, A., 1909, 
i, 190); the solution does not contain 4-oximino-5-imino-1-phenyl-3- 
methylpyrazolone, and yields coloured precipitates with alkaline 
B-naphthol and resorcinol. 1-Phenyl-3-methylpyrazole-5-azoresorcinol, 
C,,H,,0,N,, yellow needles, has m. p. 250°. 1-Pheny]-3-methyl- 
pyrazole-5-diazonium chloride and 1-phenyl-3-methyl-5-pyrazolone in 
acetic acid slowly a 1 — 3-methylpyrazole-5( 4’ )-azo-1'-phenyl-3'- 
; CO—N Ph a 
methyl-5'-pyrazolone, i Me: eonee” N, ‘CH< oe n _ a Te 


yellowish-red needles, which is soluble in alkalis 5-Diazoamino- 
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1-phenyl-3-methylpyrazole, C,,N,H,*N,*NH°C,,N,H,, m. p. 182°, yellow 
leaflets, is obtained by treating 5-amino-l-phenyl-3-methylpyrazole in 
hydrochloric acid with less than 1 mol. of sodium nitrite, or by 
carefully treating the completely diazotised solution with aqueous 
sodium hydroxide, 

5-Amino-]-phenyl-3-methylpyrazole and benzaldehyde at 135° yield 
4-benzylidenebis-5-amino-1-phenyl-3-methylpyrazole, CHPh(C,.N,H,5)q 
m. p. 66°, faintly yellow powder, which forms a hydrochloride, r 

C,,H,,N,,2HCl, 

m. p. 218° (platinichloride, yellowish-red crystals), in the cold, but is 
converted into its generators by hot acids. The corresponding 
o-nitrobenzylidene, salicylidene, and anisylidene compounds, m. p. 89°, 
120°, and 219° respectively, are described. C. S. 


5-Amino-1-0- and p-tolyl-3-methylpyrazoles. Aucust MicHaztis 
and Lupwie Kuaprert (Annalen, 1913, 397, 149—159).—Aceto- 
acetonitrile-o-tolylhydrazone, CN*CH,*CMe.N-NH°C,H,, m. p. 115° 
colourless needles, prepared from acetoacetonitrile and o-tolylhydrazine 
in 30% acetic acid, is cénverted, by heating with alcoholic hydrochloric 
acid at 120° for three hours and basifying, into 5-amino-1-o-tolyl- 

3-methylpyrazole ONE. CRANE). 

H,°C(:NH , H:C(NH, ; 

oP a Oy 8 lag sige 


m. p. 93°, b. p. 314°, colourless crystals (hydrochloride, m. p. 113°), 


which reacts in hydrochloric acid with chlorine, in glacial acetic 
acid with bromine, and in alcohol with iodine, to form, after basifying, 
4-chloro-5-amino-1-0-tolyl-3-methylpyrazole, m. p. 114°, and the 4-bromo- 
compound, m. p. 134°, and the 4-2odo-compound, m. p. 141°, respectively. 
By prolonged treatment with chlorine, a hydrochloric acid solution of 
5-amino-1-o-toly]-3-methy]pyrazole yields 4-chloro-1-o-tolyl-3-methyl-4 : 5- 
azipyrazole, noCMe Cl SN, m. p. 107°, red leaflets. 4-Bromo- 
N(C,H,)C= 

1-0-tolyl-3-methyl-4 :5-azipyrazole, m. p. 115°, red needles, and the 
4-iodo-compound, m. p. 133°, reddish-brown leaflets, are prepared in a 
similar manner by means of bromine in acetic acid, and by alcoholic 
iodine at 140—150°. 

5-Amino-1-o-tolyl-3-methylpyrazole is converted into 5-acetylamino- 
1-0-tolyl-3-methylpyrazole, m. p. 157°, colourless needles, by boiling 
acetic arhydride, into 4-benzeneazo-5-amino-1-0-tolyl-3-methylpyrazole, 
m. p. 118°, yellow leaflets, by benzenediazonium chloride in hydro- 
chloric acid and subsequent addition of sodium carbonate, into 
4-oximino-5-imino-1-o-tolyl-3-methylpyrazolone, m. p. 195°, red crystals, 
by sodium nitrite and 30% acetic acid, and into 5-amino-1-0-tolyl-3- 

thyl le methiodide cH ONE) VCH, 245°, colourless 
methylpyrazole methiodide, CMe——NMer ’ = ? - 
crystals, by boiling methyl alcoholic methyl iodide. The methiodide 
is changed by silver chloride to the methochloride, m. p. 241°, an 
aqueous solution of which yields, by treatment with concentrated 
sodium hydroxide, 2 : 5-imino-1-0-tolyl-2 : 3-dimethylpyrazole (1-0-tolyl- 
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yellow crystals, 


NMe, m. p. 35—36°, 


iminopyrine), C 


from which have been prepared the carbonate, m. p. 98° (decomp.), 
picrate, m. p. 165°, yellow needles, benzenesulphonyl derivative, 

_ CsH),0,N,8, 
m. p. 179°, benzoyl derivative, m. p. 186°, and 4-benzeneazo-1-o-tolyl- , 
iminopyrine, C,,.H,,N;, m. p. 188°, yellowish-brown leaflets. 

The following compounds of the para-series are prepared by methods 
similar to the preceding: Acetoacetonitrile-p-tolylhydrazone, m. p. 
123°, yellow leaflets; 5-amino-1-p-tolyl-3-methylpyrazole, m. p. 120°, 
colourless needles; 4-bromo-5-amino-1-p-tolyl-3-methylpy rpm: m. p. 
128°, colourless needles; 4-bromo-1- -p- tolyl- 3-methyl-4 : 5-azipyrazole, 
m. p. 103°, orange-red leaflets; 4-oximino-5-imino-1-p-tolyl-3-methyl- 
pyrazolone, m. p. 198°, bordeaux-red crystals; 5-amino-1-p-tolyl-3- 
methylp yrazole methiodide, m. p. 135°, and methochloride ; 1-p-tolyl- 
iminopyrine (picrate, m. p. 177°, yellow needles; benzenesulphonyl 
derivative, m. p. 203°; carbonate, decomp. 126°; and 4-benzeneazo- 
derivative, m. p. 191°, yellowish-brown leaflets). C. 8. 


5-p-Carboxylic Acids of Anilopyrine and their Esters. Avucust 
MicHaELIs and WILHELM TiTIus (Annalen, 1913, 39'7, 159—180).— 
The main object of the research is the production of further evidence 
in support of Michaelis’s constitution for the iminopyrines. Antipyrine 
chloride and methyl p-aminobenzoate (3 mols.), heated at 130°, yield, by 
basifying the aqueous solution of the product, methy/ 2 :5-anilo-1-phenyl- 
2: 3-dimethylpyrazole-p-carboxylate (methyl anilopyrine-p-carboxylate), 
CMe-N Me 

| NPh fs -C,H,°CO,Me, m. p. 155°, greenish-yellow prisms, 
CH=C- 
which forms a hydrochloride, m. p. 142°, platinichloride, m. p. 200°, red 
crystals, Aydriodide, m. p. 212° (decomp.), colourless needles, and 
methiodide, O,)H,,0,N,1,3H,O, m. p. 102° (anhydrous, 202° [decomp. }), 
and is converted into the 4-bromo-compound, C,,H,.O,N,Br, m. p. 
170°, yellow leaflets, by bromine in acetic acid. By hydrolysing the 
ester with concentrated alcoholic potassium hydroxide and treating the 
product with hydrochloric acid and finally with aqueous potassium 
iodide, the hydriodide, m. p. 236°, colourless needles, of anilopyrine-p- 
carboxylic acid is obtained. According to the authors, it has the 


NPh-NM 
constitution CO,H-*C,H,-NH: oc eg and by treating its 


aqueous solution with silver oxide yields the betaine, 
CMe.N Me———O\ 
NPh ae 
CH=—C-NH:C,H 
which crystallises in needles containing 5H,O, m. p. 99—100° (the 
anhydrous substance is yellow and has m. p. about 150°), has 
a neutral reaction in dilute aqueous or alcoholic solution and a 
distinctly alkaline reaction in concentrated solution, does not form salts 
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with bases, but does so readily with acids (hydrochloride,C,,H,,O.N,,HCI; 
platinichloride, 2C,,H,,O,N,,H,PtCl,, m. p. 217°, golden-yellow 
crystals), and, although soluble in aqueous alkalis, is precipitated 
therefrom by — dioxide. If iminopyrine has the constitution, 


NPAC Ha wT tpg? ascribed to it by Roser and Stolz (A., 1904, i, 113), 


the preceding betaine must have the constitution 


N 
CO,H-C,H,:N: tree one 


and thanefore should exhibit acid properties. The betaine and 


methyl-alcoholic methyl iodide yield the hydriodide, m. p. 212°, of 
NPh: N Mel 


methyl anilopyrine-p-carboxylate, CO,Me-C,H,*NH- Cop! CMe ‘ 


By evaporating a hydrochloric acid solution of methyl] anilopyrine- 
p-carboxylate and heating the residue under reduced pressure, methyl 
chloride is evolved, and the product, after treatment with sodium 
hydroxide, yields 5-anilo-1-pheny]l-3-methylpyrazolone. This substance 


is produced by the decomposition of the initially-formed 5-anilo-1-phenyl- 
N Ph: N 


3-methylpyrazolone-p-carboxylic acid, CO,H’C,H,'N: Con ~COMe’ 


colourless needles containing H,O, m. p. 114° (the anhydrous substance, 
mp. 140—150° [decomp.], is yellow). 

Methyl 5-methylanilino -1 - phenyl - 3 - methylpyrazole - p - carboxylate 

NPh:- N , 

(methyl w-anilopyrine-p-carboxylate), CO,Me:C,H,-NMe-C< CH- -t Me 


m. p. 132°, colourless needles, is obtained by heating the methiodide of 
methyl anilopyrine-p-carboxylate at 200° under reduced pressure. It 
is converted into the 4-nitroso-compound, O,,H,,0,N,, m. p. 151°, pale 
green leaflets, by sodium nitrite and glacial acetic acid containing a few 
drops of hydrochloric acid, into the 4-nitro-compound, C,,H,,0,N,, 
m. p. 170°, pale yellow needles, by nitric acid, into a dibromo-derivative, 
C,,H,,O,N,Br,, m. p. 115°, by bromine on the water-bath, and into the 
corresponding acid, C,,H,,O.N,, m. p. 193°, by hydrolysis. This acid 
is isomeric with the betaine mentioned previously, but exhibits 
pronounced acid reaction and properties, being soluble in dilute alkali 
hydroxides and carbonates and in ammonia; the crystalline barium 
salt, Ba(C,,H,,0,N,), is described. 

Ethyl 2: 5-anilo-1-phenyl-2 : 3-dimethylpyrazole-p-carboxylate (ethyl 
anilopyrine-p-carborylate), C.,H,,O,N,, m. p. 76°, greenish-yellow, 
fluorescent crystals, is prepared in the same manner as the methyl 

ter. It f hydriodide, OO,Et-O,H,yNH-0< Nh Met 
ester. orms a hydriodide, i Son—Ume 


yellow crystals containing H,O, m. p. 110—111°, methiodide, 
NPh:N Mel 
CO,Et:C,H,:N Me: CNon—UMe ° 


colourless crystals containing 3H,O, m. p. 80° (anhydrous, 183°), and 
ethiodide, C,.H,,O,N,I, m. p. 176°, colourless needles, and by 
hydrolysis yields the same betaine as the methyl ester. 

By heating the methiodide of the ethyl ester at 160—180° under re- 
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duced pressure, ethyl 5-methylanilino-1-phenyl-3-methylpyrazole- r -carboxyl- 


h-N 
ate (ethyl -anilopyrine-p-carbozylate), CO,EtC,H,"NMe- cae —CMe’ 


m. p. 105°, colourless needles, is obtained, by the hydrolysis of which 
y-anilopyrine -p-carboxylic acid, m. p. 193°, i is obtained, 

In a similar manner the ethiodide of the ethyl ester yields 
ethyl 5-ethylanilino-1-phenyl-3-methylpyrazole-p-carboxylate, m. p. 95°, 
colourless needles. C.8. 


Synthesis of Herzynine. R. ENGELAND and Frizprico KutTscHEer 
(Chem. Zentr., 1913, i, 28—29; from Zenir. Physiol., 1912, 26, 
569—570. Compare A., 1911, ii, 528).—The substance, C,H,,0, N,, 
which was isolated from mushrooms in the form of the aurichloride, 
has been identified with trimethylhistidine. This base is prepared by 
treating histidine hydrochloride in concentrated hydrochloric acid with 
silver nitrite and warming the syrup obtained by evaporating the 
filtrate with an alcoholic solution of trimethylamine, when the base is 
precipitated by phosphotungstic acid, converted into the chloride, then 
into the platinichloride, and finally into the aurichloride, 

C,H,,0,N,Au,Cl,, 
m. p. 183° (decomp.), The direct methylation of histidine affects the 
glyoxaline ring, and, under certain conditions, a good yield of penta- 
methylhistidine may be obtained as an unstable base which forms a 
stable chloride and a sparingly soluble awrichloride, C,,H,,O,N,Au,Cl,, 
m, p. 220°, but does not respond to the diazo-reaction. J. 0. W. 


The Identity of Trimethylhistidine (Histidine-betaine) from 
Various Sources. GrorcGE Barcer and Artur J. Ewins (Bio- 
chem. J., 1913, 7, 204—206).—Proof is given of the identity of the 
histidine-betaine described by the author (T., 1911, 99, 2336) with the 
compounds obtained by Reuter and Kutscher. The difference in the 
m. p. given for the dipicrate is due to this substance melting at 
123—124° when hydrated (2H,O) and at 205—206° when anhydrous. 
The dipicrate has m. p. 213°; the monopicrate, m. p. 201—202°. The 
aurichloride of betaine has m. p. 184°, not at 171° as previously stated. 
Histidine-betaine has [a], + 46°5°. W. D. H. 


Synthetical Alkaloids from Tyrosine, Tryptophan and 
Histidine. Jutius Weuuiscu (Biochem. Zeitsch., 1913, 49, 173—194).— 
The author discusses the mechanism of the various processes by means 
of which physiologically active bases can be synthesised in plants, 
especially from amino-acids which can be derived from the hydrolysis 
of proteins. Amongst these may be reckoned in the first instances, 
bases such as 3-8-aminoethylglyoxaline, 3-8-aminoethylindole, and 
phenylethylamine, which are derived from histidine, tryptophan, and 
phenylalanine by the simple scission of carbon dioxide. Another 
important series derivable from these amino-acids are the quinoline and 
pyridine derivatives, which can be obtained from the acids or the 
corresponding amines by condensation with aldehydes, such as 
formaldehyde, and subsequent ring formation. Attempts have been 
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made to prepare a series of alkaloids by the latter method. By the 
condensation of histidine with formaldehyde, which was carried out by 
heating the base with methylal and hydrochloric acid, tetrahydro- 
1:3: 5-benzotriazole-6-carboxylic acid, C,H,N,O0,,2HCI, in the form of 
its hydrochloride, m. p. 278° (corr.), was obtained. The picrate 
decomposes about 215°. The hydrochloride is levorotatory ([a]> = 
— 84:24° by the micropolarisation method). On heating in a vacuum 
to 290°, carbon dioxide is evolved, and the corresponding iminazole- 
isopiperidine [ tetrahydro-1 : 3 : 5-benzotriazole| hydrochloride, 
C,H,ON,,2HCl, 
which decomposes at 258°, was obtained, and which separates from 
alcohol in a microcrystalline form. The carboxylic acid cannot be 
esterified by alcohol and hydrochloric acid, and only with very great 
difficulty by the action of ethyl iodide on the silver salt. Attempts 
were made ty obtain a corresponding product by the action of methylal 
on tryptophan, but a pure substance was not isolated. /-Tyrosine under 
similar conditions gives 7-hydroxytetrahydroisoquinoline-3-carboxylic 
acid (Pictet and Spengler, A., 1911, i, 750), which has [a]p = 
— 45*62° in hydrochloric acid. This on heating ina vacuum appears to 
be converted into an anhydride. The ethy/ ester and its picrate were 
also prepared. Attempts to condense histidine with acetaldehyde and 
pyruvic acid did not lead to the isolation of pure products. 
S. B.S. 


Derivatives of isoCinchomeronic Acid and 2:5-Diamino- 
pyridine. Hans Meyer and Friepricn Starren (Monatsh., 1913, 
34, 517—533)—Very few derivatives of isocinchomeronic acid 
(pyridine-2 : 5-dicarboxylic acid) have been described (compare Weidel 
and Herzig, A., 1886, 477; Meyer, A., 1903, i, 364). 

isoCinchomeronic acid was obtained for this investigation by the 
condensation of aldehyde ammonia with twice its weight of par- 
aldehyde in an autoclave at 220—230°, and oxidation of the resultant 
2:5-methylethylpyridine with the theoretical amount of potassium 
permanganate. The m. p. of the acid can be raised from 237° to 254° 
(decomp.) by conversion into the methyl ester and regeneration ; 
ammonium salt, m. p. 153°. If the acid is heated with excess of 
thionyl chloride, it is converted into isocinchomeronyl chloride, 

C,NH,(COCI),, 
needles, m. p. 59°, which reacts with methyl alcohol in the cold, pro- 
ducing methyl isocinchomeronate, needles, m. p. 164°, which is also 
obtainable by heating a mixture of the acid and alcohol with sulphuric 
acid at 100°. The acid chloride in the cold and the methyl ester 
at 100° react with ammonia solution, forming isocinchomeronamide, 
C,NH,(CO-NH,),, colourless crystals, m. p. 310° (decomp.). When 
boiled in alcoholic solution with an equal weight of hydrazine hydrate, 
methyl isocinchomeronate is converted into a crystalline solid, from 
which chloroform extracts the methyl ester of isocinchomeronic acid 
hydrazide, C;NH,(CO,Me)-CO-NH-NH,, yellow scales, m. p. 173° 
(decomp.), whilst the undissolved residue consists of isocinchomerono- 
hydrazde, C;NH,(CO-NH-NH,)., prismatic needles, m. p. 268—269° 
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(decomp.), with rapid heating, which is obtained in almost theoretical 
yield if twice the above proportion of hydrazine hydrate be used in 
the preparation. The dihydrazide condenses with various aldehydes 
when heated with them, or when shaken in aqueous solution with 
them ; isocinchomeronodibenzylidenehydrazide, colourless needles, m. p. 
290° ; isocinchomeronodi-o-chlorobenzylidenehydrazide, colourless leaflets, 
m. p. 308° (decomp.) ; isoctnchomeronodi-4-hydroxy-3-methoxybenzylidene- 
hydrazide, a yellow, crystalline substance, m. p. 264—266°, which is 
turned red on the addition of mineral acids. An aqueous solution of 
the dihydrazide containing the theoretical quantity of hydrochloric 
acid reacts with sodium nitrite, giving a precipitate of isocinchomerono- 
diazoimide, C;,NH,(CO*N,),, colourless prisms, m. p. 114° (decomp. 
with explosion), together with a small amount of an acid substwnce, a 
colourless, crystalline powder, m. p. 307° (decomp.), which from its 
reaction with ferrous sulphate is a 2-substituted pyridine derivative. 
The carefully-dried hydrazide when boiled with alcohol first dissolves 
and then gives a deposit of ethylurethylpyridylazoimide, 
N,°CO’C,NH,*NH°CO, Et, 
colourless needles, m. p. 153° (with explosion), which by prolonged 
treatment with boiling alcohol is further converted into 2 : 5-diethy/- 
urethylpyridine, C,NH,(NH-CO,Et),, colourless needles, m.p.198—199°, 
the ethoxy] groups of which, unlike those of the corresponding 
derivative of dipicolinic acid, are easily removed by hydriodicacid. The 
corresponding methylurethylpyridylazoimide, 
N,°CO:C;NH,*NH°-CO,Me, 

and 2 : 5-dimethylurethylpyridine form colourless needles (which explode 
at 80—100° if rapidly heated, and melt at above 270° with decomp. 
if heated slowly) and colourless needles, m. p. 206—207° (decomp.) 
respectively. 

lf the above diethylurethylpyridine is boiled for three hours with 
hydriodic acid (D 1°8—1°9), yellow needles and leaflets of the 
hydriodide, of 2 : 5-diaminopyridine separate on cooling ; the free base, 
colourless needles, m. p. 107—110°, which is rapidly affected by air 
and light, can be isolated by triturating the hydriodide with crushed 
potassium carbonate and carefully extracting with hot benzene in an 
atmosphere of carbon dioxide. By the action of silver chloride the 
hydriodide is converted into the hydrochloride, colourless needles, 
which, like the free base, gives solutions in water and alcohol with a 
blue fluorescence ; the unstable platinichloride crystallises in golden- 
yellow scales ; benzoyl derivative, colourless needles, m. p. 229—230°. 
The base does not possess the usual properties of an aromatic para- 
diamine; it gives an intense reddish-yellow coloration with ferric 
chloride, and the hydrochloride reduces gold solutions and ammoniacal 
silver solutions. D. F. T. 


Preparation of Acylacetic Esters. Anpré Want and M. Dott 
(Bull. Soc. chim., 1913, [iv], 13, 265—281. Compare A., 1911, i, 
108).—The authors have continued their previous work on the con- 
densation of ethyl acetate with its higher homologues by means of 
sodium, and have improved the yields by suitable modification of the 


i. 532 ABSTRACTS OF CHEMICAL PAPERS. 


procedure, which is fully described. They have also extended the 
method to the cases of ethyl valerate and ethyl heptoate, and find that 
the yield of ketonic ester increases with increasing length of the 
carbon chain of the ester provided the latter is normal. With esters 
having side-chains, condensation is effected with greater difficulty. 

Ethyl propionylacetate has now been obtained in 13% yield. It 
forms a green copper salt, m. p. 144°. 

Ethyl butyrylacetate is readily converted into ethyl isonitrosobutyryl- 
acetate, which did not solidify even after several months and could not 
be distilled without decomposition. Phenylhydrazine converts it into 
4-oximino-1-phenyl-3-propyl-5-pyrazolone, yellow needles, m. p. 128°. 
When acted on by benzenediazonium chloride, ethyl butyrylacetate is 
converted into a yellow oi, which is identified as ethyl phenylazo- 
butyrylacetate, since it is converted by phenylhydrazine into 4-pheny- 

; CO—O: N-NHPh 
hydrazino - 1-phenyl - 3 - propyl-5 -pyrazolone, NPh<y-— GPr ; 


orange needles, m. p. 133—134°, and by p-nitrophenylhydrazine into 
4-phenylhydrazino-1-p-nitrophenyl-3-propyl-5-pyrazolone, golden-yellow 
needles, m. p. about 209—210°. Lthyl p-nitrophenylazobutyrylacetate 
crystalliseg in fine yellow needles, m. p. 101°, whilst the corresponding 
acid, prepared by saponification of the ester with cold alcoholic sodium 
hydroxide and subsequent addition of acid, forms yellow crystals, 
m. p. 164° 4-p-Nitrophenylhydrazino-1|-phenyl-3-propyl-5-pyrazolone, 
N sae et _ en aie | red needles, m. p. 194°, 4-p-nitro- 
phenylhydrazino-1-p-nitrophenyl-3-propyl-5-pyrazolone, orange needles, 
m. p. 243—244°, and 4-p-nitrophenylhydrazino-1-tolyl-3-propyl-5-pyra- 
zolone, orange needles, m. p. 152°, were also prepared. 

Ethyl valerylacetate, CH,Pr-CO-CH,°CO,Et, b. p. 110—112°/16 mm. 
(compare Blaise and Luttringer, Bull. Soc. chim., 1905, [iii], 33, 1103), is 
obtained in 28% yield. It gives a copper salt, green needles, m. p. 91°, 
which, when boiled with methyl alcohol, is converted into a blue basic 
salt, C,H,,0,;CuOMe, m. p. 80°. It is transformed by hydrazine 
hydrate into 3-n-butylpyrazolone, white leaflets, m. p. 197°. 

Ethyl] isovalerate reacts slowly with ethyl acetate with the formation 
of poor yields of ethylisovalerylacetate, b. p. 96—99°/14mm. The latter 
gives a green normal copper salt, m. p. 122°, which when boiled with 
methyl alcohol forms indigo-blue crystals of the basic salt, 

C,H,0,°CuOMe, 
m. p. 106—107°. 

Ethyl heptoylacetate, b. p. 123—126°/11 mm. (compare Moureu and 
Delange, A., 1903, i, 676), is obtained in 40% yield by the condensation 
of ethyl heptoate with ethyl acetate. The following new compounds 
have been prepared from it : 4-phenylhydrazino-|-phenyl-3-hexyl-5- 
pyrazolone, orange-yellow needles, m. p. 100—101°; 4-p-nitrophenyl- 
hydrazino-1-p-nitrophenyl-3-hexyl-5-pyrazolone, orange needles, m. p. 
192° ; 1-phenyl-3-hexyl-5-pyrazolone, nearly white leaflets, m. p. 83—84°, 
formed by heating at its b. p. fora few moments an acetic acid solution 
of molecular quantities of the ketonic ester and phenylhydrazine. If 
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in the latter case 2 to 

CH,[CH,],-C—CH— H—-C-[CH,],CH, 3 molecules of phenyl- 

N co 6) N hydrazine are employed 

‘or ys for each molecule of 

NPh NPh ketonic ester, 1-phenyl-3- 

(I.) hexylbispyrazolone 

(formula I), crystalline 

CH,:[CH,],-C—C—C—C -[CH,],-CH, powder, m. p. 276—278° 

N do do N (decomp.), is obtained, 

ee which, when heated in 

NPh NPh alkaline solution with 

(II.) sodium nitrite and 

‘ subsequently acidified, 

yields the compound (formula II) crystallising in blue needles, m. p. 
145°. 

The method has also been successfully applied to certain cyclic esters. 
Ethyl benzoate and ethyl acetate gave ethyl benzoylacetate in 80% 
yield (compare Wahl, A., 1908, i, 647 ; Wahl and Silberzweig, A., 1912, 
i, 114), whilst the corresponding methyl ester gave an 85% yield of 
methyl benzoylacetate. Propyl benzoylacetate, prepared by boiling 
methyl benzoylacetate with propyl alcohol in a fractionating apparatus 
so arranged that the displaced methyl alcohol slowly distils, forms an 
amber liquid, b. p. 154—156°/12 mm., D° 1114. The normal copper 
salt forms green leaflets, m. p. 145—146°, whilst the basic salt, 
C,,H,,0,*CuOMe, consists of blue crystals, m. p. 195°. 

The normal green copper salt, m. p. 133°, of isobutyl benzoylacetate 
is decomposed by boiling methyl alcohol with formation of the bluish- 
grey basic salt, C,,H,,O,;CuOMe, m. p. 191°, and by boiling ethyl 
alcohol into the blue basic salt, C,,H,,O,-CuOEt, m. p. 188°. 

Under the conditions used in the preparation of the benzoylacetates, 
a 60% yield of methyl o-methoxybenzoylacetate and a 62% yield of 
methyl anisoylacetate were obtained. The yield of ethy) furoylacetate 
was 76% of the theoretical (compare Torrey and Zanetti, A., 1907, i, 146 ; 
1908, i, 840 ; 1910, i, 892). H. W. 


[Preparation of an Anthracene Derivative.] CxHEmiscHE 
FaBRIK GRIESHEIM - ELEKTRON 
(D.R.-P. 255641).—The com- 
pound (annexed formula) is 
obtained when  pyrazoleanth- 
rone (A., 1906, i, 904) is boiled 
with potassium hydroxide (5 
parts) and alcohol (10 parts) 
until the so-obtained blue colour 


‘i \co% Ne ceases to gain intensity. 
F. M. G. M. 


New Derivatives of Azoxybenzene. ANncELo ANGELI and Bruno 
Vatori (Atti R. Accad. Lincet, 1913, [v], 22, i, 132—140. Compare 
A., 1912, i, 321).—p-Azobenzenecarboxylic acid (which has m. p. 241°) 
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is conveniently prepared from p-aminobenzoic acid and nitrosobenzene 
When it is treated in acetic acid solution with hydrogen peroxide, 
B-azonybenzenecarboxylic acid, NPh:NO°C,H,°CO,H, is obtained ; it 
crystallises in yellow needles, m. p. 241°. Its ethyl ester, C,,H,,0,N,, 
has m. p. 68°. The acid yields p-azobenzenecarboxylic acid on reduction. 
When it is treated with bromine in the presenee of iron filings, 
p-bromo-B-azoxybenzenecarboxylic acid, C,,H,O,N,Br, is produced ; it is 
a yellowish-white, crystalline powder, m. p. 280°. The ethyl ester of 
this acid, C,,H,,0,N,Br, has m. p. 114°. When B-azoxybenzenecar- 
boxylic acid is nitrated in glacial acetic acid solution, p-nitro-B-azoxry- 
benzenecarboxylic acid, C,,H,O;N,, is obtained as a yellow, crystalline 
powder, m. p. about 260° with evolution of gas. If kept for an honr 
on the water-bath with excess of concentrated sulphuric acid, 
B-azoxybenzenecarboxylic acid undergoes rearrangement, yielding 
4-hydroxyazobenzene-4'-carboxylic acid, HO*C,H,*N:N-C,H,°CO,H, 
which forms red crystals, m. p. 266° (decomp.). 
a-Azoxybenzenecarborylic acid, O:NPh:N-C,H,°CO,H, is formed in 
the preparation of the B-acid, and can be separated from it by reason 
of its greater solubility in acetic acid. It is also obtained by the 
action of chromic acid on the 8-compound It forms pale yellow 
scales, m. p. 281°. Its ethyl ester, C,,H,,O,N,, has m. p. 77°5°. The 
a-acid is not acted on by bromine. On reduction with aluminium 
amalgam, it yields p-azobenzenecarboxylic acid. 
B-p-Azoxybenzenesulphonic acid, C,,H,,O,N,S, prepared by the action 
of hydrogen peroxide on p-azobenzenesulphonic acid, forms pale 
yellow needles, m. p. 144°. The silver salt, C,,H,O,N,SAg, crystallises 
in lustrous lamine. The acid described under the name of p-azoxyben- 
zenesulphonic acid by Limpricht (A., 1885, 984) cannot have this 
structure. 8-p-Azoxybenzenesulphonic acid yields a bromo-derivative, 
p-bromo-B-azoxybenzenesulphonic acid, C,H, O, N,SBr, which does not 
melt at 280°. B-p- Azoxybenzenesulphonic acid suffers the Wallach 
rearrangement, yielding a red, crystalline powder, C,,H,,O,N,S, which 
blackens about 200°, but does not melt. 
a-2:4:6:Trinitroazoxybenzene, O.NPh:N-C,H,(NO,)., is obtained in 
long, pale yellow needles, m. p. 170°, by the action of hydrogen 
peroxide on trinitroazobenzene. This substance dissolves unaltered in 
nitric acid (D 1°45) and in bromine, but when it is dissolved in nitric 
acid of D 1°52, and the solution kept for twelve hours, it yields a 
tetranttro-derivative, C,,H,O,N,, which forms yellow prisms, m. p. 
192°. R. V.S8. 


Diazo-compounds derived by the Action of Alkali on 
Nitrosophthalimidine. Simplified Preparation of Nitroso- 
phthalimidine. Atrrep Opre (Ber., 1913, 46, 1095—1099).— 
Aqueous alkali transforms nitrosophthalimidine into o-hydroxymethyl- 
benzoic acid or its lactone (Graebe, A., 1889, 140), diazo-compounds 
being probably formed as intermediate products. The isolation of the 
latter has been accomplished by substituting absolute methyl-alcoholic 
sodium methoxide for aqueous alkali hydroxide in opening the 


lactam ring. 
When a solution of sodium methoxide in absolute methyl alcohol 
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is added to a well-cooled suspension of nitrosophthalimidine in dry 
ether, a micro-crystalline salt separates, analysis of which gives results 
intermediate between those required for the salt diazoxide, 
CO,Na’C,H,°CH,°N,"ONa, 

and the ester diazoxide, CO,.Me’C,H,°CH,°N,"ONa. The former could 
be obtained in the pure state by pouring the freshly-prepared reaction 
miature into a large quantity of cooled ether, but the latter could 
not be obtained pure. When the above reaction mixture is treated 
with dry carbon dioxide before the separation of crystals occurs, 
methyl o-diazomethylbenzoate, CO,Me°C,H,°CH:N,, needles, m. p. 34°, 
is obtained, which is readily decomposed by phenol with quantitative 
evolution of nitrogen and formation of methyl o-phenoxymethylbenzoate, 
CO,Me’C,H,°CH,°OPh, needles, m. p. 52°5°, b. p. 204°/13 mm. The 
corresponding free acid crystallises in needles, m. p. 126°, and is 
decomposed by fuming hydrochloric acid at 170—180° into phenol and 
o-hydroxymethylbenzoic acid. The latter is converted by heat into 
phthalide, leaflets, m. p. 73°. 

The following process is recommended for the preparation of nitrosc- 
phthalimidine. Nearly boiling 25% hydrochloric acid is gradually 
added to a paste made by grinding phthalimide and zinc dust with a 
small quantity of water. The mixture is maintained at its boiling 
point until there is no further action on the zine, filtered, cooled, and 
treated with a concentrated aqueous solution of sodium nitrite. In 
this manner, 100 grams of phthalimide yield 75 grams of nitroso- 
phthalimidine. H. W. 


Etherification of o-Hydroxyazo-compounds. II. G. CHARRIER 
and G. Ferrert (Atti R. Accad. Sci. Torino, 1913-13, 48, 539—556. 
Compare A., 1912, i, 812).—1-Benzeneazo-2-naphthyl ethyl ether, 
OEt-C,,H,°N:NPh, forms garret-red tablets, m. p. 79° ; in its prepara- 
tion 50% potassium hydroxide is used instead of 30% sodium hydroxide. 
When the substance is reduced with zine and acetic acid, aniline and 
l-amino-2-naphthyl ethyl ether are produced. The hydrochloride, 
C,,H,,ON,,2HCI, crystallises in heavy, green leaflets, which have a 
metallic lustre. The hydrobromide is a coffee-coloured, crystalline 
— The hydriodide is a heavy, dark coffee-coloured, crystalline 
powder, 

1-0-Tolueneazo-2-naphthyl ethyl ether, OEw°C,,H,°N:N-C,H,Me, crys- 
tallises in garnet-red, flattened needles, m. p. 36°. It dissolves in 
concentrated sulphuric acid, giving a red coloration, and dissolves also 
in dilute acids, forming red solutions. The hydrochloride, 

C,,H, ON,,2HCI, 
crystallises in needles with a green, metallic lustre. 
1-m-Tolueneazo-2-naphthyl methyl ether, OMe-C,,H,-N:N-C,H,Me, 
forms garnet-red, tabular crystals, m. p. 81°. The hydrochloride forms 
minute, red crystals with a golden lustre. 

1-m-Tolueneazo-2-naphthyl ethyl ether, OEt*C,,H,-N:N-C,H,Me, 
crystallises in red leaflets, m. p. 84°. The hydrochloride is a heavy, 
coffee-coloured substance. 

1-p-Tolueneazo-2-naphthyl ethyl ether, OEt-C,,H,*N:N-C,H,Me, crys- 

002 
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tallises in red, prismatic needles, m. p. 48°. The hydrochloride, 
C,,H,,ON,,2HCI, forms reddish-brown needles with a golden lustre. 
1-m-Chlorobenzeneazo-2-naphthyl methyl ether, 
OMe:C,,H,°N:N:C,H,Cl, 
crystallises in bright red prisms or needles, m. p. 77°. The hydro- 
chloride forms red needles. 

1-m-Chlorobenzeneazo-2-naphthyl ethyl ether, OEt-C,,H,-N:N-C,H,C), 
forms red needles, m. p. 35°. The hydrochloride forms dark garnet- ‘red 
crystals with a golden lustre. 

1-p-Chlorobenzeneazo-2-naphthyl methyl ether, 

OMe:C,,H,’N:N-C,H,Cl, 
crystallises in shining red needles, m. p. 65°. The hydrochloride, 
OH: ONe Cl,2HCI, is a red, crystalline substance. 
1-p-Chlorobenzeneazo- 2- -naphthyl ethyl ether, OEt’C,,H,°N:N-C,H,Cl, 
crystallises in red needles with a golden lustre, m. p. 53°. The 
hydrochloride is a reddish-brown, crystalline powder. 
1-op-Dichlorobenzeneazo-2-naphthyl methyl ether, 
OMe:C,,H,"N:N-C,H,Cl,, 
forms garnet-red leaflets, m. p. 98°. The hydrochloride is a red, 
crystalline powder having a metallic lustre. 
1-op-Dichlorobenzeneazo-2-naphthyl ethyl ether, 
OEt’C,,H,*N:N-C,H,Cl., 
separates in garnet-red needles, m. p. 102°. The hydrochloride forms 
minute, reddish-brown crystals with a metallic lustre. 
1-m-Bromobenzeneazo-2-naphthyl methyl ether, 
OMe:0,,H,*N:N°C,H, Br, 
crystallises in ruby-red needles, m. p. 92°. The hydrochloride is a 
red, crystalline substance having a metallic lustre. 

1-m- Bromobenzeneazo-2-naphthyl ethyl ether, OEt*C,,H,°N:N-C,H,°Br, 
forms crusts of golden-yellow needles, m. p. 52°. The hydrochloride 
crystallises in metallic-looking, green leaflets. 

The m. p. of 1-p-methoxyber zeneazo-2-naphthy] ethylether is 55—56°, 
not 52—53°, as stated in the former paper. The hydrochloride of the ether 
is a reddish-brown, crystalline powder having a green metallic lustre. 

1-m-Nitrobenzeneazo-2-naphihyl methyl ether, 

OMe:C,,H,°N:N-C,H,'NO,, 
crystallises in small, red needles, m. p. 94—95°. The hydrochloride is a 
red, crystalline substance, as also is the hydrobromide. 
1-m-Nitrobenzeneazo-2-naphthyl ethyl ether, OEt’C,,H,°N:N-C,H,°NO,, 
ferms garnet-red needles, m. p. 106—107°. The hydrochloride is a red, 


crystalline powder. 
The salts of these ethers are to be assigned the constitutions 


Ry Fae 
indicated by the following formula: Cl-> O-C,,H,* N-N— 
Hq” — 


R, V. 8. 


Hydroxyazo-compounds and Quinonephenylhydrazones of 
the Anthracene Series. Kurt H. Meryrer and Kari Zann 
(Annalen, 1913, 396, 152—166).—Benzeneazoanthranol, identical 
with the substance obtained by Kaufler and Suchanek by the con- 
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densation of benzenediazonium chloride and anthranol, is prepared by 
treating 9:9-dibromoanthrone with alcoholic phenylhydrazine; only 
the one substance is produced at -— 10° or at the b. p., or by working 
in other solvents. The same substance also is immediately recovered 
when the deep blue solution of benzeneazoanthranol in alcoholic 
potassium hydroxide is added to sulphuric acid at 0°. No evidence of 
the existence of the parent substance as anthraquinonephenylhydrazone 
has been obtained. Benzeneazoanthranol yields differently coloured 
solutions in different solvents, develops a deep brown coloration with 
concentrated sulphuric acid, forms coloured additive compounds with 
stannic chloride and aluminium chloride, reacts instantly with alcoholic 
bromine, and is stable to boiling acetic acid; it is hydrolysed by 5% 
alcoholic sulphuric or hydrochloric acid after boiling for seven 
hours. All these properties, except variability of colour in solution, 
are also characteristic of benzeneazoanthranyl benzoate, 


NPh:N-C<OtH#>C-OB;, 
m. p. 230—231°, dark red crystals with a metallic lustre, which is 
prepared by treating benzeneazoanthranol in acetone with aqueous 
sodium hydroxide and benzoyl chloride in the cold; by prolonged 


boiling with alcoholic hydrochloric acid, it yields benzoic acid, anthra- 
quinone, and phenylhydrazine. On the contrary, anthraquinonebenzoyl- 


phenylhydrazone, NPhBz-N:C<¢51;4>CO, m. p. 172—173°, orange- 


yellow prisms, prepared by heating 9 :9-dibromoanthrone, alcoholic 
benzoylphenylhydrazine and sodium carbonate, develops a yellow 
coloration with concentrated sulphuric acid, does not form additive 
compounds with metallic chlorides, is only slowly attacked by alcoholic 
bromine, and is rapidly hydrolysed by boiling dilute acetic acid. It 
cannot be transformed into benzeneazoanthrany! benzoate by ether and 
powdered potassium hydroxide. 


Anthraquinonephenylmethylhydrazone,  NPhMe-N:0<*11*>C0, 


m. p. 147—148°, red prisms with metallic lustre, is shtaieal, by heat- 
ing 9:9-dibromoanthrone with alcoholic as-phenylmethylhydrazine or 
by treating benzeneazoanthranol in aqueous acetone with sodium 
hydroxide and methyl sulphate. It is not affected by alcoholic potassium 
hydroxide, but is hydrolysed to anthraquinone and as-phenylmethyl- 
hydrazine by boiling dilute acetic acid or alcoholic hydrochloric acid. 
It is thus seen that the acylation of benzeneazoanthranol in alkaline 
solution is a process of direct substitution (an O-ester being formed), 
whilst the alkylation is a case of addition followed by elimination (an 
V-ether being formed). 

At the present time aliphatic hydroxyazo-compounds, such as phenyl- 
azoacetylacetone, are generally regarded as hydrazones, for example, 
NHPh:N:C(COMe),, because they yield W-esters [N BzPh-N:C(COMe),] 
by acylation. The evidence is by no means conclusive, however, 
because the hydroxyazo-compound can yield the /V-ester as follows: 


ONa‘CMe:C(N:NPh)-COMe —> “®)>cMe-((:N-NBzPh)-COMe 
— > NBzPh-N:C(COMe),. The colour, solubility in aqueous alkalis, 
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and reactivity with alcoholic bromine are all in harmony with 
the formulation of aliphatic hydroxyazo-compounds as hydroxyazo- 
compounds. 

Anthraquinoneoxime is obtained by treating 9 : 9-dibromoanthrone 
with alcoholic hydroxylamine and dry sodium carbonate. The same 
substance is at once precipitated when its alkaline solution is acidified 
with sulphuric acid at 0°; nitrosoanthranol is not isolated. C. 8. 


Action of Acids on Proteins. D. CAtucAreanu (Bull. Acad, 
Sci. Roumaine, 1912/13, 1, 40—42).—With the object of deciding 
whether the products of the action of acids on proteins are chemical 
compounds which are hydrolytically dissociated in aqueous solution, or 
are simply adsorption products, the author has studied the electrical 
conductivity of a number of acids (hydrochloric, sulphuric, chromic, 
acetic, citric, lactic, trichloroacetic, and picric) at different dilutions in 
aqueous solution, on the one hand, and in aqueous solution in the 
presence of various proteins (serum-albumen, serum-globulin, and 
gelatin) on the other, the experimental conditions being so chosen 
that the concentration of the protein remains constant, the con- 
centration of acid alone varying. 

Since the curves obtained are closely similar to that given bya 
solution of glycine under similar conditions, the author is led to the 
conclusion that the form of the curve is largely due to the hydrolytic 
dissociation of the product of the action of acids on the protein. He 
does not consider, however, that the phenomenon of adsorption is 
completely excluded. H. W. 


The Relations of the Phenols and their Derivatives to 
Proteins. Mechanism of Disinfection. II. Effects of Various 
Factors on the Germicidal and Protein-precipitating Powers 
of the Phenols. JEvetyn A. Cooper (Biochem. J., 1913, 7, 
175—185. Compare A., 1912, ii, 1199).—The introduction of hydroxyl 
groups decreases, and of nitro- or methyl groups, increases, the 
bactericidal and protein-precipitating powers of phenol. The mono- 
hydric phenols are superior to the alcohols in both directions. Sodium 
chloride increases both properties through increasing the solubility of 
phenols in proteins ; alcohol behaves in the opposite way. Solutions 
of phenol in fat possess no such activities. Small amounts of alkali 
inhibit the power to precipitate proteins, without affecting the 
germicidal power; the explanation of this is not apparent. The 
precipitating action of phenol is increased by the addition of acids. 
The absorption of phenols by bacteria is the initial stage in dis- 
infection ; the germicidal action is not due to a union of the phenols 
with the bacterial protoplasm (as with formaldehyde), but to a de- 
emulsifying action upon the colloidal suspension of some constituent 


protein or proteins essential for the vitality of the organisms. 
W. D. H. 


The Relations of the Phenols and their Derivatives to 
Proteins. Mechanism of Disinfection. III. The Chemical 
Action of p-Benzoquinone on Proteins. Evretyn A. Cooper (Bio- 
chem, J., 19138, '7, 186—196).—p-Benzoquinone gives a red colour 
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with various proteins and amino-acids (confirmatory of Wiirster and 
Raciborski) ; the proteins can be isolated ia a coloured state from the 
solutions, but could not be decolorised. Their solubilities and other 
properties are changed, hence they had been chemically altered. 
p-Benzoquinone in absolute alcohol does not produce the colour; and 
treatment of the proteins with formaldehyde inhibits the reaction, 
except in the case of gelatin, aniline, and ammonia. The effect of 
formaldehyde indicates that proteins, proteoses, and amino-acids react 
with p-benzoquinone through their amino- or imino-groups. No colour 
reaction was obtained with p-benzoquinonedioxime, which shows 
probably that the reacting groups of the proteins condense with the 
ketonic groups of the quinone. The effect of the latter therefore 
resembles that of formaldehyde. Acetone differs from p-benzoquinone 
by acting as a protein precipitant. The germicidal power of p-benzo- 
quinone is due to its chemical action on some constituent protein or 
proteins of the bacteria. W. D. H. 


Nitro-derivatives of the Proteins. Ausrecnut KossEnL and 
Franz Weiss (Zeitsch. physiol. Chem., 1913, 84, 1—10).—The arginine 
group in the molecule of the higher proteins is as accessible to nitration 
by means of a mixture of concentrated nitric and sulphuric acids as 
that in the protamines. 

Nitroclupeine, like nitroarginine, when digested at 38° with normal 
sodium hydroxide solution Joses carbon dioxide, ammonia, and nitrous 
oxide, a derivative of ornithine being formed. ‘The amount of gas 
formed confirms this interpretation of the change, and the method is 
applicable to the determination of the nitro-group in nitroguanidine 
and of the nitroamino-groups in nitrated proteins. 

In the case of edestin it is shown that in addition to the guanidine 
complex of the arginine constituent a further guanidine complex is 
present in the molecule, which forms a nitroamine. This is in agree- 
ment with Otori’s (A., 1904, i, 1067) suggestion of such a second 
guanidine complex in y-mucin, casein, and gelatin. K. F. A. 


Action of Arsenious Acid, Arsenic Acid, and Phosphoric 
Acid on Albumin. Corrapo Bonaiovanni (Gazzetta, 1913, 43, i, 
161—163).—From measurements of the conductivity of solutions of 
albumin and of the above acids separately, and of the binary mixtures 
of the acids with albumin, the author finds no evidence that com- 
bination with the albumin occurs. The diminution of conductivity 
which takes place on mixing is to be ascribed to a lessening of the 
mobility of the ions by the colloidal substance. R. V. 8. 


Acid Decomposition Products of Hemin. Oskar Pinory and 
EpmunD Dormann (Ber., 1913, 46, 1002—1008).—The acid decomposi- 
tion products of hemin obtained on reduction with hydrogen iodide and 
acetic acid contain four components: phonopyrrolecarboxylic acid, 
xanthopyrrolecarboxylic acid, zsophonopyrrolecarboxylic acid, and an 
acid so far only obtained as a syrup. 

In view of the possibility that xanthopyrrolecarboxylic acid, 
C,,H,,0,N, might be «sophonopyrrolecarboxylic acid, C,H,,0,N, 
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contaminated with the product of the action of ethyl alcohol on its 
picrate, it has been further investigated and its individuality 
established. 

The picrate of phonopyrrolecarboxylic acid when heated in ethyl or 
methyl alcoholic solution in presence of free picric acid is rapidly and 
completely esterified at the carboxyl group. The free methyl ester 
crystallises in long, flat, colourless needles, m. p. 59°; its picrate has 
m. p. 122°. The corresponding ethyl ester forms six-sided, colourless 
plates, m. p. 134°; its picrate crystallises in pale yellow, flat, prismatic 
needles of rhombic habit, m. p. 93°. 

The acid mixture yields a fourth crystalline acid, C,,H,,0,N, 
phonopyrrolecarboxylic acid-d, which crystallises in colourless needles 
pointed at either end. The picrate separates in characteristic yellow 
crystals, m. p. 132°. The new acid is perhaps identical with compounds 
described by H. Fischer (A., 1912, i, 384, 901), and obtained by the 
action of sodium methoxide on pyrrole derivatives. E. F. A. 


Sulphuric Acid Hematoporphyrin. Ant. Hamsix (Zeitsch. 
physiol. Chem., 1913, 84, 60—66).—Hematoporphyrin, prepared from 
hemin by means of concentrated sulphuric acid, was obtained as an 
amorphous, dark blue powder. By solution in acetic acid containing 
10% of water, the addition of concentrated hydrochloric acid, and 
enough dilute acid to make the amount of water 40%, the pigment 
was obtained partly crystalline in dark green needles or long rods, 
usually aggregated in stellate or bunched clusters, and partly crystal- 
line in red aggregates of varying size, or in indefinite green masses. 

Crystals were also obtained by dissolving the original product in 
acetone and hydrochloric acid. E. F. A. 


The Kinetics of Invertin Action. Lzonor Micwak.is and (Miss) 
Mavup L, Menten (Biochem. Zeitsch., 1913, 49, 333—369).—The 
authors, whilst accepting generally Victor Henri’s generalisations as 
to the method of the ferment action, call attention to two defects in his 
experimental method. They show that the hydrogen-ion concentration 
of the solutions has not been taken into account, and that the multi- 
rotation of sugar has been neglected. They remedy the first defect 
by working in an acetate mixture, prepared according to Sdrensen, 
which gives the optimal conditions of action, and they remedy the 
second defect by reading the polarisations after the sugar mixture has 
been allowed to remain with sodium hydroxide solution, which inhibits 
the action of the ferment. Like Henri, therefore, they use the 
polarimetric method for investigating the change. They assume that 
the invertin enters into combination with sucrose to form a labile 
compound, which decomposes according to the scheme: 1 mol. sucrose- 
invertin compound —> 1 mol. dextrose+1 mol. Jevulose+1 mol. 
invertin. It is only through the intermediation of the sucrose-invertin 
compound that inversion takes place. The invertin can also combine 
with the scission products to form compounds, but as these are not 
labile, the only effect of their formation is to diminish the amount of 
ferment available for combination with the sucrose, and thus to inhibit 
the inversion. The present communication deals chiefly with the 
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methods for the determination of the dissociation constants of the 
various invertin—sugar compounds. For sucrose, the following equation 
is evolved: v=C®.[S]/([S]+), where v is the initial reaction velocity, 
C is a constant depending on the arbitrarily chosen units employed for 
measuring change (in this case the rotation changes), S is the concen- 
tration of the sugar, & the dissociation constant, and ® the concentra- 
tion of the ferment. If ® is kept constant and S is altered, v/C® 
can be replaced by V, and the equation becomes V =[,S]/([S] +), which 
is identical in form with the residuary dissociation curve of an acid. 
The methods are given (graphic and others) for determining %, which 
for the sucrose—invertin compound was found to be 0-0167. By 
measuring the inhibition of inversion produced by various carbo- 
hydrates, the dissociation constant of the compounds of invertin 
with other sugars was ascertained. For this purpose the equation : 
= Fk/{(S+k)(v)/v, —1)}, was evolved, where i is the constant in 
question, F is the amount of inhibitory sugar, v, and v, the initial 
rates of inversion in the presence and absence of inhibitory sugars 
(such as levulose), and the other symbols have the meanings already 
described. It was found that mannitol avd glycerol, as well as carbo- 
hydrates, had a power of combining with invertin, but that the 
affinity for these of the ferment, as determined by the dissociation 
constants, was less than that for sucrose. Lactose had practically 
no combining power, and therefore does not appreciably inhibit sugar 
inversion. The decomposition of the sucrose—invertin compound was 
found to be a unimolecular reaction. 8. B.S. 


The Dialysis of Maltase. Lapis~tas Kopaczewski (Compt. rend., 
1918, 156, 918—921).—A sample of maltase (taka-diastase) was 
submitted, first to ordinary dialysis, and then to Dhéré’s process of 
electrical dialysis (compare A., 1910, ii, 515). Ordinary dialysis 
causes the hydrolysing power of the maltase to increase very con- 
siderably to a maximum (200% of original power), after which it 
diminishes slightly to 180%. Prolonged dialysis produces no further 
change. Electrical dialysis at this stage removes more of the 
electrolytes present, and produces a slight further diminution in the 
diastatic power. The maltase travels in the electrical field towards 
the negative pole; thus purified, the maltase has a feebly acid reaction 


to helianthin, and conductivity measurements give K =3°8 x 10~°. 
W. G. 


Action of Ammonia Gas on Diastase. III. THeopor Panzer 
(Zeitsch. physiol. Chem., 1913, 84, 161—188. Compare A., 1912, i, 
113).—When dry ammonia gas is passed over diastase preparations 
a small quantity is absorbed. In addition to ammonium salt forma- 
tion and physical adsorption, ammonia is taken up and an equivalent 
of water liberated in two ways. In one instance an atomic group is 
formed, which combines both with acids and with formaldehyde; in 
another, the new group has neither of these properties. Such changes 
are assumed to indicate the replacement of an alcoholic hydroxyl 
by an amino-group and the interaction of an aldehyde group with 
ammonia. 
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The enzymic activity of the diastase is increased rather than 
hindered by the action of the ammonia, It is assumed that diastatic 
activity is not connected with the presence of a free aldehyde group or 
of an alcoholic hydroxy]. E. F. A. 


The Reversibility of Ferment Actions: Emulsin and 8. 
Methyl Glucoside. EmiLe Bourque.tot and Emrte Verpon (Compt. 
vend., 1913, 156, 957—959).— Experiments on B-methyl glucoside and 
emulsin confirm in every respect the results previously obtained with 
B-ethyl glucoside (compare Bourquelot and Bridel, A., 1912, i, 928 ; this 
vo)., i, 212 ; Bourquelot and Coirre, this vol., i, 410). W.G. 


Action of High Temperatures on the Dried Nucleases of Vege- 
table Origin. E.C.TzoporeEsco (Compt. rend., 1913, 156, 1081—1084. 
Compare A., 1912, i, 1042).—A study of the effect of heat on the 
enzymatic properties of dried nucleases from four different sources of 
vegetable origin. The dried nucleases of the plants studied only lose 
their activity towards sodium nucleate after heating for thirty minutes 
at the following moderately high temperatures. The nuclease from 
Evernia prunasiri becomes inactive at 145°, that from Lycoperdon 
gemmatum between 141° and 156°, that from brewer’s yeast at 153°, and 
that from Sticta pulmonacea at 162°, W. G. 


Preparation of a Nitro-3-aminophenyl-l-arsinic Acid. 
FARBWERKE vorM. Meister, Lucius & Brinine (D.R.-P. 256343).— 
Two isomeric nitroaminophenylarsinic acids are known, and the third 
isomeride has now been prepared as follows: 

Carboethoxy-m-arsanilic acid, m. p. 180° (decomp.), is obtained by 
treating an aqueous solution of 3-aminophenylarsinic acid with ethyl 
chloro-formate ; this, when dissolved in fuming sulphuric acid at 0° 
and treated with nitric acid (26%), furnishes the corresponding nitro- 
compound (a yellow, crystalline powder), which, on hydrolysis at 
70—80° with concentrated sulphuric acid, gives rise to 2-nitro-3-amino- 
phenylarsinic acid, orange-yellow needles. 

2 : 3- Diaminophenylarsinic acid, obtained by reducing the preceding 
compound with sodium hyposulphite at the ordinary temperature, 
forms glistening leaflets, m. p. 205—208° ; it furnishes an azoimide on 
_ treatment with nitrous acid. 

2-Nitro-3-hydroxyphenylarsinic acid is obtained by the action of 
concentrated potassium hydroxide on 2-nitro-3-aminophenylarsinic 
acid, and this on reduction with sodium hyposulphite gives rise to 
2 ; 2’-diamino-3 : 3’-dihydroxyarsenobenzene. F. M. G, M. 
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Physiological Chemistry. 


Oxidising and Reducing Enzymes and their Role in the 
Process of Respiration. Avexis Bacn (Arch. Sci. phys. nut, 
1913, 35, 240—262).—A summary of the present knowledge of the 
subject. Emphasis is laid on the following conclusions: (1) In 
order to utilise the oxygen of the air to effect oxidation, the cell 
produces an enzyme (an oxygenase), a substance which is readily 
oxidised, fixing molecular oxygen to form a peroxide. (2) A second 
enzyme (the peroxydase) accelerates the oxidising action of the 
peroxides, acting on them in the same way as ferrous sulphate does 
towards hydrogen peroxide. (3) The peroxides are readily trans- 
formed by hydrolysis into hydrogen peroxide, which is also formed 
as a primary product during hydrolytic oxidation. Owing to its 
rapid rate of diffusion, this accumulation of hydrogen peroxide 
might damage the cell protoplasm. To guard against this, the cell 
produces an enzyme-catalase, which rapidly decomposes hydrogen 
peroxide into water and inert oxygen. Catalase thus acts as a 
regulator of the respiratory process. (4) To effect hydrolytic 
oxidation, an enzyme, perhydridase, is present, which accelerates 
both oxidation and reduction just as do the metals of the platinum 
group. The reductase consists of the enzyme, water, and an 
oxidisable substance which fixes the oxygen derived from the water, 
leaving the hydrogen free to effect reduction. E. F. A. 


Mechanism of Stimulation by Lack of Oxygen. H. S. 
Gasser and ArrtnHur S. Loevennart (Proc. Amer. Soc. Biol. Chem., 
1912-13, xxx—xxxi; J. Biol. Chem., 14).—Lack of oxygen decreases 
the oxidation, and so stimulates the cells of the respiratory, cardio- 
inhibitory, and vaso-motor centres. Decrease in oxidation stimulates 
per se, and not by the accumulation of katabolic products. 

W. D. H. 


The Relationship between the Sugar Content of Erythro- 
cytes and Glycolysis. Apam Loss (Biochem. Zeitsch., 1913, 49, 
413—425).—-Observations of previous observers are confirmed, 
according to which the red blood corpuscles of different species 
possess different contents of sugar, which are characteristic of each 
species. In the case of man, the corpuscles contain about the same 
percentage of sugar as the serum; in the dog they contain less, and 
in the case of sheep and pig, the corpuscles only contain very small 
amounts of sugar. The corpuscles of ox occupy an intermediary 
place as regards the sugar content. The larger the sugar content of 
corpuscles, the greater the amount of glycolysis they produce on 
incubation. The conclusion is drawn that those corpuscles produce 
glycolysis most readily which are the most readily permeable by 
sugar. Glycolysis of added sugar is therefore not wholly dependent 
on the presence of white corpuscles. Ss. B. 8. 


¢ 
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Oxycholesterol. E. Scuremer and LénArp (Biochem. Zeitsch., 
1913, 49, 458—465).—This substance pre-exists as such in the 
blood. It is also found in the brain, lungs, heart, intestine, spleen, 
kidneys, muscles, sometimes in the pancreas. It is, however, not 
present in the liver. The failure to find the substance in this organ 
is shown not to be due to imperfect technique. Oxycholesterol is 
absent from the blood in diabetic coma. Preliminary experiments 
are described which are directed towards ascertaining the action of 
the liver towards oxycholesterol. S. B. 8. 


The Nature of the Destruction of Hemoglobin during the 
Autolysis of Organs. Soicnrro Miura (Biochem. Zeitsch., 1913, 
49, 137—143).—The disappearance of the blood pigment from 
autolysing mixtures, as observed by Hess and Saxl, is confirmed. 
This is not due to an enzyme in the mixture, but is a coagulative 
process, which takes place rapidly in the presence ef chloroform, 
which is used as an antiseptic; the blood colour disappears from 
solution, in fact, when a solution is incubated with chloroform 
without the presence of any organ. The hematin component 
remains unchanged in quantity during the process of incubation. 


When organs are present, the coagulum is carried down with the 
solids. S. B.S. 


The Action of Leucocytes on Some Hexoses and Pentoses. 
III. Mechanism of Lactic Acid Formation from Carbo- 
hydrates. Pxaasus A. Levene and Gustav M. Meyer (J. Biol. 
Chem., 1913, 14, 149—154).—Leucocytes transform dextrose into 
d-lactic acid, but cleavage does not proceed further. There must 
be many intermediate stages in this change. Embden’s view that 
glyceraldehyde is one is not confirmed. Moreover, regardless of 
the nature of the hexose (mannose, levulose, galactose, dextrose), 
the lactic acid is invariably of the d-form. Whether pyruv- 
aldehyde is the phase immediately preceding the formation of lactic 
acid remains to be established. Tissues preserved under aseptic con- 


ditions act similarly. Dissociation of pentoses by leucocytes does not 
occur. W.D. 


The Behaviour of Calcium in the Serum. Perer Rona and 
Denco Takanasut (Biochem. Zeitsch.. 1913, 49, 370—380). — The 
dependence of the solubility of calcium on the hydrogen and 
hydrogen carbonate concentration was investigated. The values, 
according to the laws of mass action of k,=[Ca"*][HCO,],/[H,CO;]| 
and k,=[Ca"*][HCO’,]/[H], were determined. The experimental 
method of determining these constants is given in detail, and the 
values k,=116°10-° and k,=350 were found. Serum was submitted 
to dialysis against an outer fluid of definite volume of known 
hydrogen carbonate concentration, and the composition of the inner 
and outer fluids was ascertained when equilibrium had been estab- 
lished. From the data thus obtained, the conclusion is drawn 
that the calcium hydrogen carbonate is in free diffusible form, but 
forms metastable supersaturated solutions. By the method of com- 
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pensation dialysis, against known phosphate mixtures, results were 
obtained indicating that the phosphate is also freely diffusible. 
The non-diffusible calcium appears therefore to exist in the form 
of calcium protein compounds. '§. B.S 


Mode of Action of the Anti-coagulating Substance of the 
Plasma of Propeptone. Henri Strassano (Compt. rend., 1913, 
156, 912—915).—A continuation of previous work (compare this 
vol., i, 418) on the coagulation of the plasma of propeptone. On 
diluting samples of the plasma with equal volumes of solutions of 
different chlorides of equivalent strength, the period of time, prior 
to coagulation, increases with rise in molecular weight of the chloride. 
Diminution of the saline concentration by dialysis, or marked 
increase of it by addition of sodium chloride, produces coagulation. 
Addition of a strongly negative colloid hastens coagulation. The 
following conclusions are drawn: (1) In the plasma of propeptone 
the coagulation, in vitro, takes place in two stages: activation of 
the fibrin-ferment, followed by its action on the fibrinogen. There 
is also a third stage, commencing when the colloidal stability of 
the fibrinogen is brought about, which consists in the appearance 
of granules in the uniform gel, this phenomenon being very fugitive 
and only visible under the ultramicroscope in the case of blood. 
(2) The anti-coagulating substance of the propeptone plasma forms 
a complex with the fibrinogen, hindering its precipitation and giving 
rise to a coagulum, without the intervention of one of the above- 
mentioned methods. W. G. 


Digestion in the Chick. T. P. SHaw (Amer. J. Physiol., 1913, 
31, 439—446).—Extracts of the glandular structures of the floor 
of the mouth in the chick contain an amylolytic enzyme active in 
an alkaline medium. This was found in extracts made an hour 
after hatching. The crop secretes no enzymes, but simply retains 
the food whilst salivary digestion goes on. By the second day, the 
gastric juice secreted contains proteolytic and milk-curdling enzymes 
which are active in an acid medium. The functions of the pancreas 
are imperfectly developed before the seventh day after hatching; 
the pancreatic juice then contains the usual three enzymes. The 
liver contains glycogen on the twentieth day of incubation; it 
becomes glycogen-free twenty-four hours after hatching if no food 
is given. It is found in the liver on the second day after the 
administration of starchy food. Lactose is not a glycogen-former 
in chicks, but acts as an irritant to the gastric and intestinal 
mucous membrane. W. D. H. 


The Dependence of Lipase Action on the Concentration 
of the Hydrogen Ion. Hetnricnw Davipsoun (Biochem. Zeitsch., 
1913, 49, 249—277).—The lipoclastic action was investigated by 
the stalagmometric method with the employment of tributyrin as 
substrate. The optimal action of the duodenal lipase of sucklings 
(withdrawn by means of a tube) was at [H"]=3°2 x 10-9 or py =8°5. 
A series of experiments was carried out with the same amount of 
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ferment in solutions of different hydrogen ion concentrations, and 
the course of lipolysis investigated. It was assumed that, except 
under optimal conditions, a fraction only of the ferment was active, 
and a method is given of calculating this fraction. If this amount 
is plotted graphically as a function of the hydrogen ion concen- 
tration, a curve is obtained which is identical with the dissociation 
curve of a weak acid, and is of the same order of magnitude as a 
curve deduced in a similar manner for trypsin. The conclusion is 
drawn that the lipase, like trypsin, is an amphoteric electrolyte with 
the acid dissociation constant k,=1°0x10-7. The lipolytic activity 
is proportional to the amount of ferment ion present. The lipase 
of the stomach has a broad optimal zone with [H*| between 10-° and 
10-4. The curve obtained for this ferment is similar to the 
invertin curve, and is that of the residuary dissociation curve of an 
ampholyte with the constant k,=4'5x10-’. The active principle 
of the stomach lipase is bound to the dissociation residue, and the 
optimal activity corresponds with the isoelectric point of the 
ampholyte, the basic dissocation constant of which is about 10-™. 
There is therefore a difference between the gastric and duodenal 
lipases, which can be distinguished from one another by ascertaining 
the optimal [H*] concentration for their action. There is no 
evidence in the case of sucklings of regurgitation from duodenum. 


The lipase of human milk is apparently a pancreatic lipase. 
S. B.S. 


Method of Investigating Metabolism in Rabbits, Milk 
being the Only Food. Ernst Laqueur (Zeitsch. physiol. Chem., 
1913, 84, 109—116).—A specially constructed cage for metabolism 
experiments on rabbits is described. For prolonged periods milk 
was the only nutriment given. The advantages of milk are that 
its nitrogen is easily estimated, the urine does not readily decom- 
pose, and its secretion is regular. The absorption of milk is rapid, 
and 95% of it is utilised as compared with 65—70% of oats and 
cabbage. W. D. H. 


Amino-acids and Sugar for Rectal Feeding. Huserr W. 
Bywaters and A. Renpie SHort (Arch. expt. Path. Pharm., 1913, 71, 
426—445).—The older observations on the nutritive value of 
enemata are untrustworthy. Not a trace of milk or egg (peptonised 
for twenty to thirty minutes) is absorbed. Amino-acids, however, 
are absorbed, and lead to an increase in urinary nitrogen; the 
ammonia is low in the urine, hence the absorption of putrefaction 
products is absent. Dextrose is better absorbed than lactose; fat 
is badly absorbed. The best enema for rectal feeding is milk which 
has been subjected to pancreatic digestion for twenty-four hours 
plus 5% of dextrose. W. D. H. 


The Functions of the Liver in the Metabolism of Fats. 
I. Henry 8. Raper (J. Biol. Chem., 1913, 14, 117—134).—Cocoanut 
oil given to cats or dogs by the mouth can be detected in the liver 
in five to six hours. The amount present does not exceed 6% of 


PHYSIOLOGICAL CHEMISTRY. 1. 547 


that absorbed. If cocoanut oil soap plus glycerol and bile are 
injected into the intestine of anzsthetised cats, about 30% of the 
absorbed fatty acid is found in the liver. If an emulsion of the 
oil is given intravenously, 25—60% is found in the liver. During 
absorption the fat in the chyle contains fatty acids with an average 
higher molecular weight than in the oil. The lower acids are 
therefore partly absorbed as sodium salts. The volatile acids from 
the liver absorb more iodine than those from normal livers. The 
increase is not great, but it probably indicates that saturated fatty 
acids containing 10, 12, or 14 carbon atoms may become unsaturated 
in the liver. W. D. H. 


The Influence of Urea Administered by the Mouth on the 
Nitrogenous Metabolism of Pigs. Emit ABDERHALDEN and 
Arno Ep. Lampi (Zettsch. physiol. Chem., 1913, 84, 218—222).—No 
evidence was found to support the view that urea in the food acts 
as a protein sparer. In reference to gelatin, attention is drawn 
to the fact that various commercial specimens yield as much as 1% 
of tyrosine, and may even yield tryptophan. It is evident that no 
certain conclusions as to the nutritive value of gelatin can be drawn 
from experiments with such variable material. W. D. H. 


Nitrogen Retention after Feeding on Urea. Reply to 
Abderbalden and Lampé. Epvuarp Grare (Zeitsch. physiol. Chem., 
1913, 84, 234—238).—Polemical. The author maintains the 
correctness of his earlier conclusions. W. Dz. H. 


Influence of Caffeine on Creatine and Creatinine Meta- 
bolism. Witttam Saxtant and J. B. Rigaer (Proc. Amer. Soc. Biol. 
Chem., 1912-13, xxxv; J. Biol. Chem., 14).—Caffeine causes a 
moderate increase in the urinary creatine in fed rabbits, but a large 
increase during inanition; in some experiments, however, neither 
creatine nor creatinine were affected. Experiments on dogs gave 
negative results. W. D. H. 


Metabolism of Nitrogenous Sugar Derivatives. JAmzs 
Arrnur Hewitt (Biochem. J., 1913, 7, 207—210). — Dextrose- 
p-phenetidide given by the mouth or by injection is not toxic in 
amounts up to 4 grams per kilo. of body weight. It produces no 
effect on nitrogenous metabolism, but a reducing substance appears 
in the urine. Some escapes oxidation in the body; p-phenetidine 
in amounts of 0°1 gram per kilo. of body weight is highly toxic. 

W. D. H. 


The Action of Carbon Dioxide on Metabolism. Autolysis 
and Metabolism. VI. Ernst Laqureur (Zeitsch. physiol. Chem.. 
1913, 84, 117—160).—The nitrogenous metabolism was investigated 
on rabbits during a milk diet and inanition. Carbon dioxide slows 
and deepens the breathing ; little or no narcotic action was observed. 
Nitrogenous metabolism was unaffected by a carbon dioxide per- 
centage up to 7%. At 10% the output of nitrogen was increased, 
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at 13% very markedly so. In half the experiments this was accom- 
panied by retention of water. The high tension of the gas is 
regarded as the cause of the increased decomposition of. tissue- 
protein, possibly because the activity of autolytic enzymes is 
heightened. Ww. D 


Synthetic Powers of Animal Cells. The Action of Sodium 
Nitrate on Nitrogenous Metabolism. Emit ABDERHALDEN and 
Pauw Hirson (Zettsch. physiol. Chem., 1913, 84, 189—206).—Nitrogen 
given in the form of sodium nitrate is excreted quantitatively in 
the urine; it takes no direct part in protein metabolism. In two 
cases, however, there was retention of nitrogen, which did not 
correspond with the nitrogen given in the form of sodium nitrate. 
This is important as showing that nitrogen retention may be the 
result of the administration of nitrogenous materials which do not 
participate in metabolism. W. D. iH. 


Utilisation of Ammonia Nitrogen in Protein Metabolism. 
Atonzo E. Taytor and A. I. Rincer (Proc. Amer. Soc. Biol. Chem., 
1912-13, xxvi—xxvii; J. Biol. Chem., 14).—The findings of Grafe 
and of Abderhalden are confirmed, that starving and diabetic 
animals may retain a considerable part of the nitrogen ingested as 
ammonium carbonate. W. D. H. 


Nitrogenous Assimilation on Feeding on Small Amounts 
of Protein and Large Amounts of Ammonium Salts and 
Urea. Epuarp Grare (Zeitsch. physiol. Chem., 1913, 84, 69—96).— 
The favourable action of ammonium salts and urea given by the 
mouth in pigs in causing retention of nitrogen is supported by 
further experimental data. By themselves, however, they do not 
maintain nitrogenous equilibrium over prolonged periods, but in 
combination with a small amount of protein they do. In other 
words, they have a protein sparing action. Whether their nitrogen 
is converted into protein or not is discussed, but no definite con- 
clusion reached. The paper concludes with polemics against 
Abderhalden and Lampé, whose experiments are held to support 
and not disprove the author’s contentions. W. D. H. 


The Location of Protein Synthesis and the Production of 
Nitrogenous Equilibrium with Minimal Amounts of Proteins 
of Varying Decomposibilities. Hans Srecx (Biochem. Zeitsch, 
1913, 49, 195—-224).—It has been assumed that the chief seat of 
synthesis of proteins is in the mucous membrane of the small 
intestine. If this is the case, those proteins which most readily 
undergo enzymatic hydrolysis into their constituent amino-acids will 
be the most efficient in maintaining nitrogenous equilibrium 
(that is, will maintain equilibrium when ingested in the smallest 
quantity), provided that the energy needs of the organism are 
sufficiently satisfied by the caloric value of the fats and carbo- 
hydrates. The reason for this assumption is that the majority of 
the amino-acids necessary for protein synthesis will be present at 
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the same time in the intestine in those proteins which are readily 
hydrolysed. The method of experiment adopted by the author was 
to place himself on a diet of sufficient caloric value and nearly free 
from nitrogen, and then to estimate the nitrogen loss. On this diet 
various proteins were superimposed, and the quantity was ascer- 
tained in each case, which is just necessary to restore the nitrogenous 
equilibrium. It was found that after three days of protein-free 
diet, the superimposition of small quantities of beef, egg-albumin, 
and caseinogen could restore equilibrium, but the amounts bore 
no relationship to their decomposability by proteoclastic ferments. 
The conclusion is drawn therefore, that protein synthesis takes place 
in parts of the organism other than the small intestine. From the 
amounts of nitrogen secreted in the after period, it appears that 
the ingestion of these proteins results in protein synthesis in the 
organism. Hemoglobin, when ingested in small quantities, was 
inefficient in maintaining nitrogenous equilibrium. 8. B. 8. 


The Influence of the Plane of the Protein Intake on 
Nitrogen Retention in the Pig. Emer V. McCoitum (Proce. 
Amer. Soc. Biol. Chem., 1912-13, xxxiii—xxxiv; J. Biol. Chem., 14). 
—The retention of nitrogen at all levels, except 7°5 times the 
endogenous level, was in close agieement, whether the proteins given 
were derived from wheat, oats, or maize. At five times this level, 
10% of the ingested nitrogen was retained; at 7°5, 12—17%; at 
10, 15, and 20, the retention was 21—24%. W. D. H. 


Metabolic End-Products of the Lipoid Nitrogen of Hgg- 
yolk. Exmer V. McCotium and H. Sreensock (Proc. Amer. Soc. 
Biol. Chem., 1912-13, xliv—xlv ; J. Biol. Chem., 14).—A pig was 
fed for a week on 220 grams of dry egg-yolk and 35 grams of starch 
per diem. The nitrogen intake was 11°65 grams daily; of this, 0°65 
gram was lipoid nitrogen. The urinary nitrogen varied from 5 to 
6 grams; of this 30 to 40% was in the form of ammonia, and only 
33—45% as urea. The urine contained 0°3 gram of nitrogen as 
substituted amines. The demethylation of substituted amines is 
evidently not readily accomplished in the pig’s body. W. D. H. 


The Biological Value of a-Nucleic Acid. G. ALLESANDRO 
Brossa (Chem. Zentr., 1912, ii, 2123; from Arch. Anat. Physiol. 
(Physiol. Abt.), 1912, 191—196).—A dog and two hens were reduced 
to a nitrogen-free diet balanced by increased amounts of carbo- 
hydrates and fats, and then supplied with a-nucleic acid. Estimation 
of nitrogen in the excreted substances showed that 60—80% of the 
nucleic acid, a compound which is far removed from the proteins, 
had been absorbed. J.C. W. 


Resorption of Bromide from the Intestine. Srzran von 
BoepANnvy (Zeitsch. physiol. Chem., 1913, 84, 15—17).—To study the 
resorption of bromide from the intestine, the blood stream was 
limited to the intestine, heart, and lungs, and the haloids in it 
determined before and after injection of sodium bromide. The 
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bromide is shown to aggregate in the blood in a very short interval ; 


part of the sodium chloride of the blood is replaced by bromide. 
E. F. A. 


The Fate of Protein Cleavage Products in the Intestine, 
Emit ABDERHALDEN, AkNo Ep. Lamp£,and Erm S. Lonpon (Zeztsch, 
physiol. Chem., 1913, 84, 213—217).—Accepting the view that in 
absorption protein cleavage products enter the blood stream as 
amino-acids and ammonia, there still remains the possibility that 
the lacteals may be a channel for protein absorption. In two series 
of experiments on dogs, the lymph during digestion of meat was 
found to contain more nitrogen but less amino-acid than during 
hunger; the amount of ammonia was but little altered. Further 
work in this direction is promised. W. Dz. H. 


The Absorption of Magnesium Sulphate Solutions in the 
Small Intestine, and the Mode of Action of Saline Purgatives. 
Rupotr Coser (Pfliiger’s Archiv, 1913, 150, 325—360).—The relative 
importance of physical and physiological factors in the causation 
of purgation by salines is discussed. Magnesium sulphate causes 
a great increase of secretion in the intestines; the sodium chloride 
of the intestinal juice poured out is re-absorbed in the lower reaches 
of the gut, but the fluid portion is not; the sulphate itself is badly 
absorbed. W. D. H. 


Intestinal Obstruction. A Toxic Substance in the Intes- 
tinal Mucosa. Gerorce H. Wuippie (Proc. Amer. Soc. Biol. Chem, 
1912-13, xxxii—xxxiii; J. Biol. Chem., 14).—Closed loops of the 
small intestine yield what normal mucosa does not yield, a toxic 
substance which causes low blood-pressure, vomiting, diarrhea, 
collapse, and death. If the mucosa is first destroyed by sodium 
fluoride, no toxic substance is formed. W. D. H. 


The Influence of Function on the Lime Requirements of 
Animals. H. Sreensock and Epwin B. Harr (J. Biol. Chem., 1913, 
14, 59—73).—In the non-pregnant animal a daily intake of 
0°3 gram of CaO in the pig, and 0°4 in the goat per 100 lbs. of 
body-weight covers metabolic losses; but mammary activity is a 
severe drain on the skeletal lime, and the allowance in the food 
should be three or, better, six times greater, for increase of food 
entails large losses of lime in the intestine. W. D. H. 


The Effect of a High Magnesium Intake on Calcium 
Retention in Swine. Epwin B. Harr and H. Sreensock (J. Biol. 
Chem., 1913, 14, 75—80).—Bran is not a good bone-producer, on 
account of its low lime content. Magnesium salts added to a pig’s 
ration increase the urinary calcium, but this is counteracted by 
di-potassium hydrogen phosphate. The inter-relations existing 


between the mineral elements are important factors in nutrition. 
W. Dz. H. 
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The Behaviour of Plasteins in the Animal Body. Enricu 
von Kwnarri-Lenz and Ernst P. Pick (Arch. expt. Path. Pharm., 
1913, 71, 407—425).—-Plasteins act as antigens, but the immune 
material generated is not specific. The specificity of the original 
proteins is thus destroyed during digestion. It further makes no 
difference what variety of pepsin is employed in their formation. 


Plasteins do not produce the phenomena of anaphylaxis. 
W. D. H. 


The Influence of the Composition and Amount of the 
Mineral Content of the Ration on Growth. Emer V. 
McCottum and Mareverite Davis (Proc. Amer. Soc. Biol. Chem., 
1912-13, xl; J. Biol. Chem., 14).—Young rats do not grow when fed 
on wheat kernel only, but the addition of salts so as to make the 


ration like that of milk or egg-yolk produced normal growth. 
WwW. DE. 


The Chemical Changes Occurring in Meats during Drying 
ina Vacuum. L. H. Davis and A. D. Emmert (Proc. Amer. Soc. Biol. 
Chem., 1912-13, xlii; J. Biol. Chem., 14).—Calculating the data for 
fresh and desiccated meats to the dry basis, using the two 
values for dry substance (the vacuum and the oven-heated), the 
results agree closely for the various constituents, the differences 
being greatest in the fat, as was to be expected. W. D. H. 


The Presence of Choline or Allied Bases in the Saliva of 
the Horse. Jutes Houpas (Compt. rend., 1913, 156, 824—826).— 
Schulze and Trier (A., 1912, ii, 1203) having demonstrated the 
presence of choline and allied bases in all plants, the author has 
examined the saliva of horses for the presence of these substances 
therein, using Bouchardat’s reagent to recognise them. Specimens 
of saliva were obtained from horses under varying conditions and 
at different times after feeding and with varying diet, and in all 
cases either choline or bases of the same group were found to be 
present. W. G. 


The Central Nervous System under Normal and Patho- 
logical Conditions. V. Biochemical Studies on Brain 
Swelling: (a) Acute Brain Swelling and the Colloidal Theory 
of Gidema. Giacomo PieHini, Pietro Barsrert, and Domenico 
CarBonE (Biochem. Zeitsch., 1913, 49, 293—316).—According to the 
theory of M. Fischer, edema is due essentially to imbibition of 
water, which, in the case of proteins, takes place more readily in 
the presence of alkalis and bases, and is inhibited by salts. ‘The 
authors discuss the subject of brain swelling from the clinical and 
pathological point of view, and suggest as a possible cause for the 
imbibition of water by the brain an increase of acid in the 
circulation. They have, however, failed to substantiate the hypo- 
thesis, as the injection of acids under varying conditions into 
animals (rabbits) did not produce cedema. Ss. B. 8. 
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The Fatty Acids of the Human Brain. Ecerton Cmartzs 
Grey (Biochem. J., 1913, 7, 148—156).—At least 25% of the solid 
fatty acids of the brain are hydroxy-acids; of these, three have 
been isolated: C,,H,,0; or Cy.H,,O,, m. p. 100—101°; C,;H,,0,, 
m. p. 91°0°; and C,,H,O,, m. p. 73°5°, and two at least are mono- 
hydroxy-acids, and therefore are not produced artificially by oxida- 
tion of unsaturated fatty acids. The unsaturated acids include 
oleic, linoleic, and linolenic acids; also an acid still more unsatur- 
ated, to which the name clupanodenic acid is given; it combines 
with 12 atoms of bromine. Another is a solid, CjgH,,O, or C;gH5,0,, 
m. p. 42°; this is probably an isomeride of oleic acid. The saturated 
acids are stearic, palmitic, myristic, and Thudichum’s neurostearic 
acid, m. p. 51—52°. The resemblance between the hydroxy-acids 
of the brain and those of lanoline is additional evidence of the 
relationship of nervous tissues to other tissues of epiblastic origin. 

W. D. &H. 


Action of Various Influences on the Mammalian Heart 
V. H. K. Moornouse (Amer. J. Physiol., 1913, 31, 421—438),— 
Isolated strips of the cat’s auricle beat spontaneously in a bath of 
oxygenated Ringer’s solution ; the rhythm and effect of temperature 
are approximately equal in coronary, nodal, and septal strips. 
Drugs which act on the vagus are more effective on strips which do 
not contain nodal muscle. Drugs which act on sympathetic nerve 
endings produce an equal effect on all these kinds of strip, but the 
acceleration lasts longest in septal strips. The sino-auricular node 
does not exhibit any specially reactive properties to various influ- 
ences affecting rhythm. W. Dz. H. 


The Action of Oxalic Acid on the Frog’s Heart. Oskar 
Gros (Arch. expt. Path. Pharm., 1913, 71, 395—406).—A solution of 
sodium oxalate added to Ringer’s solution soon stops the heart of 
the frog in diastole. Its activity is restored by washing out with 
a calcium-free solution. Sodium citrate acts more powerfully in 
the same way, although its power to precipitate calcium is less. 
It is held that the removal of the calcium is not the cause of the 
action, but that oxalates and citrates have a specific harmful effect 
on cardiac tissue. W. Dz. iH. 


Diastases. II. Sugar Formation in the Frog’s Liver. I. 
Ivar Bana (Biochem. Zeitsch., 1913, 49, 40—86).—The experiments 
were carried out with both Rana esculenta and R. fusca. Sugar 
was estimated in separate lobes of the liver. As a rule, one lobe 
was separated from the others, and the sugar was estimated imme- 
diately, whilst the other lobes were allowed to remain in Ringer's 
fluid and the sugar was estimated after several hours. The amounts 
of sugar free and existing in the separate lobes from the same 
animal were also ascertained, and the limits of variation determined. 
From the alterations in weight after keeping in Ringer’s solution, 
which were found to be small, the conclusion was drawn that the 
liver still survives even after prolonged keeping in the Ringer 
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fluid, it being assumed that the organ is not killed, whilst its 
osmotic properties remain intact. Other reasons are also given for 
assuming that the organ survives after prolonged immersion in 
Ringer’s solution. After keeping in this liquid, the livers show an 
increase of reducing sugar (found both in the organ itself and in 
the fluid in which it is immersed), the amount of which is larger 
than the variations in the lobes from the same animal. The conclu- 
sion was therefore drawn that the surviving liver is capable of 
producing sugars. The mechanism of this sugar production was 
studied. It is not due to the diastase of the blood, as there is no 
appreciable difference between the amounts produced in a liver 
containing blood and one that has been perfused (from the portal 
vein). There is, however, a considerable difference between the 
sugar production by the crushed liver paste and by the intact cells, 
according to whether the organs have been perfused or not. If 
they have not been perfused, the paste produces much more sugar, 
owing to the fact that the diastase of the blood can then act; 
where they have been perfused, the difference between the sugar 
production by the paste and intact cells is very much diminished. 
This is additional evidence of the fact that the sugar production 
by the surviving liver is not due essentially to the diastase of the 
blood. The facts indicate that it is due to a liver enzyme. In the 
case of Rana esculenta, the treatment of the liver with alcohol 
reduces the sugar-producing power of the liver, which can, however, 
be restored by addition of sodium chloride; in fact, when the liver 
has been treated in this way, the sugar-producing power is increased 
beyond that of the original intact liver. This fact is explained by 
the hypothesis that the alcohol removes some lipoid-like substance 
which exerts an inhibitory action on the sugar-producing power. 
As the addition of the alcoholic extract does not inhibit this power 
exerted by the extracted liver and salt, it is assumed that the 
inhibitory substances only exert their action when in some form of 
combination, which is broken up on treatment with alcohol, but not 
restored on the addition of the alcoholic extract. The same pheno- 
mena were not observed in the livers of R. fusca, which, unlike 
those of R. esculenta, do not appear to contain a large store of 
enzyme or pro-enzyme, which can be activated by the addition of 
salt. 8. B. 8. 


Diastases. III. Sugar Formation in the Frog’s Liver. 
II. Ivar Bane (Biochem. Zeitech., 1913, 49, 81—119).— Adrenaline 
increases the sugar-producing power of the liver, in quantities which 
are insufficient to kill the organ. Details are given of Overton’s 
experiments on the irritability of muscles after treatment with 
adrenaline which justify the conclusion as to the relative non- 
toxicity of the adrenaline solutions employed. A detailed account is 
given of the action of adrenaline on the sugar production of the 
liver under varied conditions. In the case of 2. fusca, the increased 
production appears to be due to the reduction of the acidity of the 
medium, and the effect can be imitated by the use of neutral phos- 
phate solutions. Furthermore, the accelerating effect of the adrena- 
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line in these cases can be antagonised by the presence of minute 
amounts of free hydrochloric acid. In the case of RB. esculenta, the 
action of adrenaline appears to be exerted on the intracellular 
lipoids, which in combination inhibit the diastatic action of the 
organ (compare preceding abstract). The adrenaline action in this 
case can be imitated by treating the liver with narcotics (for 
example, alcohol), which can also break down the lipoid complex. 
There is no evidence that adrenaline causes new production of 


enzyme; it appears only to activate the pre-existing ferment. 
8. B. 8. 


The Formation of Glycogen from Glyceraldehyde in the 
Liver. Jakop Parnas (Zentr. Physiol., 1912, 26, 671—672).— 
Perfusion of the tortoise’s liver with glyceraldehyde in Ringer’s 
solution leads to the deposition of glycogen therein, at the rate of 
about 50 mg. reckoned as dextrose per hour per 10 grams of liver. 
Whether this is due to condensation, or oxidation through the 
stages of glyceric acid, glycolaldehydecarboxylic acid, and glycol- 
aldehyde is uncertain; the view that dextrose is katabolised into 
glyceraldehyde in the body is also unsettled. W. Dz. H. 


The Importance of Cholesterol in the Organism. LeEov- 
HARD Wacker and Werner Hueck (Arch. expt. Path. Pharm., 1913, 
71, 373—394).—The methods of estimation of cholesterol are dis- 
cussed, but the microscopic examination of the adrenal cortex gives 
a good indication of the amount present. In this situation free 
cholesterol is an integral and stable cell constituent, but the chole- 
sterol in the condition of ester is variable and labile. It is here that 
the polarising microscope is especially useful. In arterial sclerosis, 
chronic kidney disease, diabetes, and during pregnancy the amount 
of cholesterol esters increases, but in long-continued infectious 
disease, septic processes, chronic ulcer, cancer, and tubercle it falls. 
In the acute stages of infectious diseases, it increases. The amount 
in the blood varies directly as that in the suprarenal; this is 
regarded as important, for cholesterol plays a role in the natural 
protective processes of the body. W. Dz. H. 


The Iodine-containing Complex of Thyreo-globulin. Frep 
C. Kocu (J. Biol. Chem., 1913, 14, 101—116).—The full activity of 
thyroid tissue (measured by Hunt’s method) is contained in the 
thyreo-globulin fraction. The full activity per iodine unit is still 
present in the metaprotein fraction from this globulin, although 
the iodine in this fraction is increased three-fold. Other products 
of hydrolysis (proteoses and iodothyrin) show a decrease in activity 
per unit of iodine. The amino-acid fractions contain very little 
iodine, and are either inactive or nearly so. Tetra-iodohistidine 
anhydride and iodotryptophan have no activity. W. Dz. H. 


Some Phosphatides of Human Placenta. I. and II. C. 
SaKakt (Biochem. Zeitsch., 1913, 49, 317—325, 326—332).—The 
placenta was extracted with alcohol at 60°. A white substance 
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only sparingly soluble in cold alcohol was isolated, which was very 
similar in properties to the diaminophosphatide isolated by Thier- 
felder and Stern from egg-yolk. Its composition was intermediate 
between that of apomyelin and sphingomyelin, as isolated by 
Thudichum. A preliminary account of other products is given. No 
evidence as to the existence of jecorin was obtained. 

In the second paper, a preliminary account is given of various 


fractions, none of which can be claimed to be a pure product. 
8. B. S. 


Muscular Contraction; Influence of Non- electrolytes, 
Electrolytes, and Osmotic Pressure. Gzorczs Kireretp (Bull. 
Acad. roy. Belg., 1913, 91—180).—The principal views of J. Loeb on 
the antagonism between calcium ions and those of potassium and 
sodium, as well as on the toxicity of sodium ions, are confirmed ; 
perfusion with calcium chloride extinguishes muscular excitability ; 
sodium nitrate has the same effect, and potassium is sometimes 
indifferent; at other times it abolishes excitability. Certain nen- 
electrolytes (sucrose, dextrose) are capable of determining rhythmic 
contractions. Calcium is sometimes an excitant of contractility, 
and is able to render contractile muscles treated with sodium 
citrate. Calcium can exist in the perfusion fluids far above the 
normal amount without suppressing excitability. By the method 
of Lapicque-Weiss it can be shown, however, that electrical irrita- 
bility can diminish, even although the muscle executes normal 
contractions. Contractility and irritability cannot be regarded as 
identical. W. Dz. H. 


Amount of Creatine in Muscles of Various Animals and 
in Different Types of Muscles. Marto Case.ua (Zeitsch. physiol. 
Chem., 1913, 84, 29—38).—Creatine is always present in the muscle 
tissue of vertebrates. The amount varies with the nature of the 
muscle ; it is most in striped voluntary muscle, less in heart muscle, 
and least in unstriped muscle. In birds (hens, ducks) the amount 
of creatine in the breast muscles is considerably larger than that 
in the limb muscles. 

Similar differences in the amount of creatine are found in the 
individual muscles of any one animal. These differences persist 
whether referred to the weight of fresh muscle or dried muscle, 
or expressed as creatine nitrogen in terms of the total nitrogen. 
This nitrogen factor lies between 3 and 4 for the voluntary muscles 
of mammals, birds, fishes, and the heart muscle of the ox. It is 
from 4 to 5 for the breast muscle of birds, and about 1 for the 
heart muscle of the hen and the smooth muscle of the ox. 

Creatine could not be obtained from the muscular tissue of the 
mantle or the arms of the octopus. EK. F. A. 


Muscle-Creatine. Dialysis of Creatine from Dog’s Muscle 
H. T. Leo and Pau E. Howe (Proc. Amer. Soc. Biol. Chem., 1912-13, 
xliii; J. Biol. Chem., 14).—Creatine dialyses out from muscle into 
water, Ringer’s solution, and various strengths of sodium chloride 
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solution. Hydrochloric acid delayed the diffusion, alcohol increased 
it. The experiments offer no definite evidence as to the way in 
which creatine is held in the muscle. W. D.-H. 


The Action of Potassium Chloride on Frog’s Muscle. 
RicHARD Siepeck (Pfliiger’s Archiv, 1913, 150, 316—324).—Neutral 
isotonic solutions of potassium chloride render muscles rapidly inex- 
citable; the muscles increase in weight. Even after some hours, 
when there is a 20% increase in weight, the action is completely 
reversible. Organs the structure of which is destroyed by freezing 
and thawing, do not swell in solutions of potassium chloride, but 
swell in alkaline solutions. An acid reaction causes in muscle either 
in Ringer’s or a potassium chloride solution no marked reversible 
effect; but the swelling is increased by faradic stimulation, an 
alkaline reaction, or by narcosis. W. Dz. iH. 


Connective Tissues of Limulus. Harotp CO. Brapiey (Proc. 
Amer. Soc. Biol. Chem., 1912-13, xl—xli; J. Biol. Chem., 14).—The 
cartilage-like tissue yields a sclero-protein which is insoluble in 
water and the ordinary solvents. It is insoluble in pepsin hydro- 
chloric acid, but digests readily in a tryptic mixture. It gives the 
usual protein reactions, but no gelatin was obtained. The white, 
fibrous tissue within the carapace is also composed of a non- 
collagenous sclero-protein. It digests readily in a peptic, but very 
slowly in a tryptic, mixture. W. D. H. 


The Secretion of Pigments by Annelids. K. Kscuiscuxowss1 
(Chem. Zentr., 1913, i, 40; from Zentr. Physiol., 1912, 26, 528—532). 
—Under certain conditions, Lumbriconereis impatiens secretes a 
lilac-red pigment, which gives an orange solution in ether and a 
pink in chloroform. The secretion is provoked in a specific way by 
solutions of potassium salts which are isotonic with a 3°5% solution 
of sodium chloride. If the organisms are narcotised or kept in 
isotonic solutions free from potassium salts for some time, the 
pigment reaction does not occur for several days. J. C. W. 


The Rédle of Glycogen, Lecithides, and Fats in the Repro- 
ductive Organs of Echinoderms. lBzrnyamin Moorr, Epwarp 
WHITLEY, and ALFRED Apams (Biochem. J., 1913, 7, 127—141).—The 
male and female reproductive glands in echinoderms contain large 
amounts of reserve metabolic products, such as glycogen, fat, and 
lecithides. These reserves are only slowly used up, if at all, when 
the animal is deprived of food. In such glands no sugar forma 
tion occurs in a period of two days after death. The fatty sub- 
stances are highly unsaturated, thus resembling liver oils. 

W. D. H. 


The Basic and Acidic Proteins of the Sperm of Echinus 
esculentus. Direct Measurements of the Osmotic Pressure 
of a Protamine or Histone. Bznsamin Moorsr, Epwarp W3ITLEY, 
and ARTHUR WEBSTER (Biochem. J., 1913, '7,142—147).—A substance 


PHYSIOLOGICAL CHEMISTRY. i. 557 


was separated from the ripe male gonads of JZchinus esculentus, 
which had properties intermediate between those of a histamine and 
a histone. Its molecular weight calculated from its osmotic pres- 
sure is 8780. Its action on ova and cell division was tested, but 
the results were negative. W. Dz. H. 


Anoxybiose and Chemical Polarity. (Mme.) Anna DrzEwina 
and Grorces Bonn (Compt. rend., 1913, 156, 810—812).—Prosthe- 
ceraeus and Convoluta when placed in tubes deprived of oxygen for 
six hours and then returned to aerated water, in all cases exhibit 
the phenomenon that the anterior extremity has possessed a greater 
resistance to the privation of oxygen than the posterior extremity, 
the latter becoming disintegrated when returned to water, whilst 
the heads live and can be seen swimming about. This differentia- 
tion the authors compare with chemical polarity. W. G. 


The Composition of Human Bile. Ernst von CzyHtarz, 
ApvotF Fucus, and Orro von Ftrra (Biochem. Zeitsch., 1913, 49, 
120—129).—Details are given for the estimation of the following 
constituents of the bile: Total solids, pigment (colorimetric 
method), cholesterol (colorimetric method with chloroform and 
acetic anhydride), higher fatty acids, mucin, bile acids (as cholic 
acid). Typical analyses are given of bile obtained from the bladder 
and from fistule. Administration of cholesterol per os appeared 
to increase, not the amount of cholesterol, but that of the bile acids 
in the bile obtained from a fistula. S. B. S. 


Secretin and Vaso-dilatin. L. Launoy and Kart OErcuHSLIN 
(Compt. rend., 1913, 156, 962—965),—By repeated precipitation by 
absolute alcohol from aqueous solution the authors have obtained 
the secretin of Bayliss and Starling (A., 1902, ii, 275, 613; 1903, 
ii, 316) in a solid state as a non-hygroscopic, white powder, very 
soluble in water, having an alkaline reaction and a very marked 
exciting influence on the secretion of pancreatic juice, but no 
depressing effect. Further, on concentrating the alcohol used for 
the above precipitation, they obtained a yellow, hygroscopic powder, 
soluble in water, and having a strongly alkaline reaction. Its 
aqueous solution only produces feeble secretion excitation, but is 
strongly depressant. It corresponds with the “depressor substance” 
mentioned by Bayliss and Starling (Joc. cit.). This shows that 
Popielski’s vaso-dilatin (compare A., 1912, ii, 593) is distinct 
from the above secretin. W.. G. 


An Attempt to Estimate the Vitamine-fraction in Milk. 
Casrmir Funk (Biochem, J., 1913, '7, 211—213).—In milk freed from 
protein the vitamine fraction is precipitable by phosphotungstic 
acid; the amount of vitamine (C,,H,,O,N,) is about 1 to 2°5 mg. 
per litre. The filtrate still contains nitrogen, which probably repre- 
sents allantoin. If milk is freed from fat by the centrifuge, about 
half the vitamine and allantoin is lost. Both allantoin and 
vitamine are destroyed by boiling. W. D. H. 
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The Secretion of the Two Kidneys. Rapnart LEPINE and 
Raymond Bovutup (Compt. rend., 1913, 156, 754—756). — An 
examination of the amount of urine flowing from each of the 
kidneys of a healthy dog and a determination of the urea, sugar, 
and chlorides present in each case. In every case there was a 
greater flow from the right side, and the urine from this side was 
richer in chlorides and sugar. The nitrogen-urea coefficient was 
the same for both sides. These differences are stated to be due 
partly to a difference in the secretion activity, but principally to 
differences in resorption of the urinary constituents by the two 
kidneys. W. G. 


The Extremes of Variation of the Concentration of 
Hydrogen Ions in Human Urine. Lawrence J. HENDERSON and 
Water W. Patmer (J. Biol. Chem., 1913, 14, 81—85).—After a 
dose of 10 grams of monosodium phosphate there is a slight increase 
of hydrogen ion concentration in the urine. Larger quantities of 
acid phosphate or of hydrochloric acid produce a similar effect, but 
the acidity is never as great as in many pathological conditions. A 
more alkaline urine is produced by sodium hydrogen carbonate, but 
beyond a certain point even after large doses of alkali the reaction 
of the urine does not change. In a large number of observations 
the highest acidity exceeded 4°70; the highest alkalinity 8°70. This 
corresponds with a range of i:10,000 in the concentration of 
hydrogen and hydroxyl ions. The actual variation in normal people 
is at least 0°5 gram-molecule. In pathological states the variation 
is greater. In most acid urines, the urinary acids are in large 
measure free; in most alkaline urines they are almost completely 
combined with bases. Ww 


Diastase in the Urine of Infants. Ernst Mayer (Biochem. 
Zeitsch., 1913, 49, 165—167).—Diastase is seldom completely absent 
from the urine of breast-fed children. In the first three months, 
however, it does not exceed 5 units (in Wohlgemuth’s system). 
There is no appreciable increase in the next three months. Between 
the sixth and ninth month the values vary between 2°5 and more 
than 20 units, after which period higher values are obtained. The 
amount is, however, affected by pathological complications. 

8. B. S. 


Excretion of Purine Katabolites in Sundry Types of Mam- 
malia. Maurice H. Givens and AnpreEw Hunter (Proc. Amer. Soc. 
Biol. Chem., 1912—13, xxiv—xxv; J. Biol. Chem., 14).— Allantoin 
is a regular constituent of the urine of rabbit, horse, pig, cow, cat, 
dog, coyote, monkey, and man. To this list may be added the 
opossum, guinea-pig, porcupine, sheep, and racoon. In man the 
figure is smallest. Uricolytic power is greatest in carnivora; then 
follow rodents, ungulates, and marsupials in the order named. It 
is practically absent in man. W. D. H. 


Estimation of Amylolytic Ferments in the Urine as a 


Measure of Certain Pathological Conditions. Dup.iey CorBeTt 
(Quart. J. Med., 1913, 6, 351—383).—The amount of ferment passed 
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by a given individual in twenty-four hours’ urine is fairly constant, 
varying between 6°6 and.33 Wohlgemuth units, the average being 
10—20°. It is also present in blood serum, the average amount 
being 10 units. The quantity in the urine is unaffected by the 
diet, the reaction of the urine, the presence of bacteria, and other 
abnormal constituents, with the exception of blood. The amount 
in the urine does not appreciably diminish if the urine is kept in 
the presence of toluene. The amount in the urine of an infant fed 
on milk is very small, but rises on the administration of 8tarchy 
food. When the amount of ferment in the serum exceeds that of 
the urine, there is a renal deficiency, as the ferment is readily 
excreted by normal kidneys. High readings were never obtained 
in pure cases of renal disease. High readings (up to 100 or even 
more) were found in certain acute infective conditions, in pancreatic 
disease, in certain forms of eclampsia, and in one case of “ acidosis” 
in a child. All cases of undoubted pancreatic disease, whether due 
to malignant or inflammatory processes, gave high readings, and the 
test may therefore be of value for diagnosis of such conditions. In 
diabetics on strict diet, the readings were generally subnormal. In 
severe cases the readings were lower than in the milder forms, but 
in these conditions the excessive amount of urine excreted must be 
taken into account. S. B. S. 


Sarcolactic Acid and the Theory of Diabetes. R. T: 
Woopyatt (Proc. Amer. Soc. Biol. Chem., 1912-13, xxxviii ; J. Biol- 
Chem., 14).—-A theory is proposed that the internal secretion of the 


pancreas dissociates dextrose and perhaps other hexoses, and that 
the presence of lactic acid is evidence of such dissociation. In 
pancreatic diabetes there is lessened dissociation and less lactic acid 
in the tissues. W. D. H. 


The Behaviour of Blood Sugar in Normal and Patho- 
logical Cases. VII. The Blood Sugar in Diabetes Mellitus. 
Fr. Rotty and Fr. Oppermann (Biochem. Zeitsch., 1913, 49, 
278—292. Compare this vol., i, 425).—No direct relationship was 
found between the amount of blood-sugar and glycosuria in diabetes. 
It was found that only in the case of severe diabetes did ingestion 
of proteins cause a rise both of blood-sugar and glycosuria. The 
blood sugar content did not increase either in the case of carnivora 
(dogs) or herbivora after administration of proteins. The adminis- 
tration of meat and carbohydrate foods caused a greater amount of 
glycosuria in diabetics than a similar diet in which the meat was 
replaced by vegetable proteins. S. B. §S. 


_ Sulphur Metabolism. I. The Urinary Sulphur Partition 
in Various Diseases. N. Sraprmtiiern, Max Kany, and Jacos 
ROSENBLOOM (Proc. Amer. Soc. Biol. Chem., 1912-13, xliv; J. Biol. 
Chem., 14).—High proportions of neutral sulphur were passed in 
nearly all cases of diabetes, in all cases of cancer, in one case of 
nephritis (out of two), and in the one case examined of hypopitui- 
tarism. W. D«. H. 
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The Intestinal Flora. The Possible Production of Pto- 
maines in Acid Medium. Atpert Berruetor and D. M. 
BexTRAND (Compt. rend., 1913, 156, 1027—1030. Compare A., 1912, 
ii, 668). —Bacillus aminophilus intestinalis, sown on media contain- 
ing histidine and peptone, to which were added, instead of dextrose, 
amounts of lactic acid varying from 0°5 to 5 per 1000, shows marked 
culture and formation of 4-8-aminoethylglyoxaline, even with 3 per 
1000 of acid present. Thus, in the intestinal flora of persons 
exhibiting, at the same time, symptoms of enteritis and colitis, their 
feces being acid, the B. aminophilus may be found capable of 
attacking histidine even in a slightly acid medium. This bacterium 
is capable of acting in the intestine as a simple lactic ferment 
without forming any toxic base, but it can, in certain cases, produce 
aminoethylglyoxaline equally well in neutral or alkaline medium, 
or in the presence of acids elaborated by other microbes, and its 
attack is not limited solely to histidine. W.G 


The Action of Aloin on Metabolism. The Physiology of 
Artificially Produced Gout and Fever. M. Berridr (Biochem. 
Zeitsch., 1913, 49, 426—446).—It has already been shown by Kossé, 
that administration of aloin to birds produces increased output of 
uric acid, which, in cases where the action of the kidneys is 
inefficient, leads to the production of an artificial gout. The 
researches on aloin have now been extendedtomammals. Quantities 
of 0°1 to 0°2 gram per kilo. of body weight, administered to dogs, 
produces an increase of temperature and increased metabolism, 
which at the height of action can be double the normal. Both the 
gaseous metabolism and the output of various products in the urine 
and feces were investigated. The substances forming the source 
of the increased energy production were those most readily at the 
disposition of the organism at the time of the administration of 
the drug. In the starving animal, the fat and proteins served 
chiefly for this purpose, whereas in the case of an animal which 
had received a diet rich in carbohydrates, these substances were 
mostly drawn upon, their metabolism increasing from 150 to 500%, 
the normal value. No distinct relationship was ascertained between 
the amounts of different products employed to meet the increased 
energy needs. 8. B. S. 


Use of the Oxydase Reaction in the Differentiation of 
Acute Leucemias. Jonn Saaw Dunn (Quart. J. Med., 1913, 6, 
293—308).—The occurrence of a positive indophenol-oxydase 
reaction in large, non-granular cells in acute leucemia is a certain 
proof of their myeloid nature, and enables a diagnosis of acute 
myeloid leucemia to be readily made from a blood examination. 
The reaction is negative in the more embryonic forms of marrow- 
cells, and in small myoblasts, and is probably always negative in 
the most typical stage of large myoblasts with uniformly dense 
basophil reticular protoplasm. When the reaction is positive in 
these large, non-granular cells, it is associated with alterations in 
the protoplasm, which are recognisable by ordinary staining 
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methods, and indicate stages of ripening towards the granular 
myelocytes. Cases of acute myeloid leucemia may occur in which 
the type of blood-formation is so embryonic that the oxydase 
reaction is valueless for differential diagrams; but even in such 
cases the histological characters of the large leucocytes may render 
a diagnosis possible. 8. B. 8. 


Narcosis. Bruno Kiscu (Zettsch. Biol., 1913, 60, 399—456).— 
The action of photodynamic materials (eosin, methylene-blue) is 
increased in Colpidia by the addition of alcohol, ether, or chloroform. 
Dilute alcohol, however, acting for short periods, sometimes has the 
opposite effect so far as eosin is concerned. Narcosis in these 
animals is markedly affected by light. In Spirostomum the action of 
increased oxygen tension is increased by light, and there is a rise 
in the oxygen consumed in Qjalino. The effect of light and oxygen 
on Spirostomum is inhibited by narcotics, but this is not seen 
in Opalina. The movements of these animals are paralysed by 
narcotics, but not in a reversible way. W. D. H. 


Gastric Juice in Malignant and Non-malignant Diseases of 
the Stomach and Duodenum. Samueu B. Scuryver and CHARLES 
Singer (Quart. J. Med., 1912, 6, 71—81; 1913, 6, 309—350).— 
Hans Fischer and Neuberg have suggested that the capacity of 
gastric juice to hydrolyse glycyl-tryptophan is diagnostic of cancer. 
The authors have investigated the action of gastric juices on Witte’s 
peptone, and have shown, by the use of Sérensen’s formaldehyde 
titration method, that in certain cases the gastric juice contains a 
peptolytic ferment. This was found in about 64% of the cases 
examined, all of which were taken from patients suffering from grave 
gastric disorder. It is only found when free hydrochloric acid is 
absent, and where the peptic powder is low, or even absent. It is 
not diagnostic of malignancy, as in the majority of cases of 
undoubted cancer the ferment was absent. It is most commonly 
associated with gastric dilatation and atrophy of the walls of the 
stomach, and is probably of intracellular origin. 

Investigations were also carried out with the object of inter- 
preting the analyses of gastric juice as regards the titration numbers 
obtained when methyl-orange and phenolphthalein are used as 
indicators. If B denotes the number of c.c. of W/10-sodium 
hydroxide necessary to neutralise 10 c.c. of gastric juice to phenol- 
phthalein, and C the number of c.c. of alkali required to neutralise 
the same amount to methyl-orange, and A the number of c.c. of 
N/10-ammonia produced when 10 c.c. of the juice are incinerated 
by Kjeldahl’s method with sulphuric acid, then (C — B)/A was found 
to be a constant for any given amino-acid or mixtures of amino-acids 
or digestion products. (C—B)/Ax10 has been designated the 
“nitrogen factor,” and this is approximately a constant, and equal 
to about 2°4 for all cases of normal gastric juice. It is higher than 
that of gluten which has been digested for about one hour with 
pepsin in V/20-hydrochloric acid and pepsin of the same strength 
as that normally found in gastric juice, but is about equal to that 
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of a digest of an Ewald test-meal produced under similar conditions. 
The results indicate that the hydrochloric acid is not excreted in 
the form of an organic precursor. In cases of pyloric obstruction 
the “ nitrogen factor ”’ rises to 2°8 and more, and these high numbers 
are practically diagnostic for this condition. In cases of carcinoma 
of the body of the stomach, free mineral acid is absent, and pepsin 
is almost always absent, the analyses indicating almost complete 
achylia. In ulcers of the body of the stomach, the analyses vary, 
but complete achylia, such as is found in cases of carcinoma, is 
infrequent. Sometimes the analyses in this condition are not far 
removed from normal. In cancer of the pylorus, as opposed to 
cancer of the body of the stomach, the analyses are generally nearly 
normal ; it is only when this condition is accompanied by distension 
and obstruction that the analytical numbers are sub-normal. The 
composition of the juice appears therefore to be affected rather by 
the site than the character of the lesion. Analytical numbers 
higher than normal are characteristic of pyloric and duodenal ulcers. 
Attention is called to the value of pepsin estimations, and to certain 
low values of the pepsin, when the hydrochloric acid secreted is 
normal or even high. For the purpose of pepsin estimation, the 
Fuld-Levison edestin method was employed. Ss. B.S. 


The Entrance of Iodine into Diseased Tissues. H. GipEon 
Wetts and O. F. Hepensure (Proc. Amer. Soc. Biol. Chem., 1912-13, 
xxxvi—xxxvii ; J. Biol. Chem., 14).—Necrotic tissues, whether caused 


by tuberculosis or not, are more permeable to iodine, and therefore 
contain more than healthy tissues when iodine is given. W. D. H. 


Pharmacological Investigations of Ammonium Chloride. 
Ropotro Menecuzzt (Chem. Zentr., 1913, i, 1046; from Arch. 
Farmacol. sperim., 1912, 14, 411—420).—The injection of ammonium 
chloride into the veins of a rabbit caused a retardation in the 
pulse-beats and an increase in the blood pressure, whilst the 
breathing was quickened at first, but suddenly ceased. A 
1/40N-solution had a toxic action on the fresh gastrocnemius of a 
frog, but weaker solutions were without effect. J. C. W. 


Behaviour of Mercury [in the Organism]. Ernst SatkowskI 
(Zeitsch. physiol. Chem., 1913, 84, 67—68).—Pvlemical. Compare 
Buchtala (this vol., i, 318). E. F. A. 


The Injection of Salts of Radium. Heyri Dominici, (Mme.) 
Simone Lasorpg, and Atpert Lasorpe (Compt. rend., 1913, 156, 
1107—1109).—A_ study of the intravenous and intramuscular 
injection of soluble and insoluble salts of radium, which shows that 
they persist for a long time in the organism. In the case of the 
insoluble salts injected into the muscles the greater portion of the 
radium remains at the point of injection, whereas with the soluble 
salts it is diffused throughout the organism. The bony tissue retains 
an appreciable quantity of the radium injected as radium bromide, 
thus bringing radium into line with calcium and strontium in this 
respect. W. G. 
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Thorium:X in Biology and Pathology. J. Puzscu, LAszi.d 
Karczae, and Bruno Kererman (Chem. Zenir., 1913, i, 318, from 
Zeitsch. exper. Path. Ther., 1912, 12, 1—84).—The behaviour and 
distribution of thorium-X in the animal organism are described. 
The measurements were made by estimating the a- or y-radiation. 
About 80% is retained in the body, roughly two-thirds being stored 
in the bones, and most of the remainder in the liver. The toxicity 
varies considerably for different animals, and a lethal dose for a 
man is calculated at 10,000 electrostatic units, whilst a therapeutic 
dose should not exceed 1000 units. The symptoms accompanying 
the administration of thorium-X vary. The respiration of healthy 
subjects is not affected, but in cases of cardiac weakness or pneu- 
monia the blood pressure is reduced. The preparation has a clinical 
application in metabolism, circulation and blood troubles, and in 
infectious diseases. J.C. W. 


Action of Thorium-X on the Circulation. THropor A. Maass 
and J. Pusscu (Chem. Zenir., 1913, i, 318; from Zertsch. exper. Path. 
Ther., 1912, 12, 85—94).—Experiments on the isolated heart of a 
frog show that, like radium emanation, thorium-X increases the 
diastolic relaxation of the heart. - J. C. W. 


Experimental and Histological Investigation of the Action 
of Thorium-X on the Animal Organism. A. PappennEim and 
J. Puescn (Chem. Zentr., 1913, i, 318 ; from Zeitsch. exper. Path. Ther., 
1912, 12, 95—-107).—The results of the action of thorium-X on the 
animal organism are to be referred to dilation of the blood vessels 
accompanied by bleeding and poisoning of the cells. Thorium-X is 
also a poison to the leucocytes of the marrow of the bones and to 
the kidney and liver epithelia. J.C. W. 


Pharmacological Differences between cis- and trans-Iso- 
merides. Heinrich Dreser (Verh. Ges. deut. Naturforsch. Aerzte, 
1913, 122—123).—The following figures give before the / the 
lethal dose, and after the / the dose which is no longer lethal, in 
the case of frogs (F) and white mice (M). The doses were injected 
under the skin, and are given in percentage-weights of the animal 
used. Atropic acid, F, 0°45/0°40; M, 0°0054/0°0022. Ordinary 
cinnamic acid, F, 0°30/0°25; M, 0°19/0°166. alloCinnamic acid, 
F, 0°46/0°42; M, 0°2/0°175. trans-o-Coumaric acid, F, 0°45/0°40; 
M, 0°30/0°278. cisCoumarinic acid, F, 0°084/0°0745 ; M, 0°01/0°0051. 
trans-o-Methoxycinnamic acid, F, 0°20/0°15; M, 0°07/0°04.  cis- 
o-Methoxycinnamic acid, F, 0°7/0°5; M, 0°15/0°111. 

The lethal doses are smaller for warm-blooded than for cold- 
blooded animals (compare atropic acid). The cis-isomeride is less 
poisonous than the trans-isomeride ; the exception shown by coumaric 
and coumarinic acids is due to the fact that the latter gives the 
very poisonous coumarin in the organism. The introduction of 
phenolic hydroxyl into the ortho-position in trans-cinnamic acid 
decreases, whereas the methoxy-group increases, the toxicity. 
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The results show that no assumptions as to the pharmacological 


action of a substance can be based on chemical isomerism. 
_ i. BF 


Pyruvic Acid Glycosuria. II. The Question of Sugar 
Formation from Pyruvic Acid. Paut Mayer (Biochem. Zeitsch., 
1913, 49, 486—501).—If pyruvic acid in suitable doses is adminis- 
tered to rabbits and dogs with total phloridzin diabetes, it causes an 
injury to the kidneys, which are rendered less permeable to 
nitrogenous substances and sugar. The administration in these 
cases results therefore in a diminution of both sugar and nitrogen 
in the urine. Even in cases where no injury to the kidneys could 
be ascertained, the administration of pyruvic acid led to no extra 
output of sugar. The experiments with animals with phloridzin 
diabetes offer, therefore, no solution of the problem as to whether 


pyruvic acid can be regarded as a sugar former in the body. 
S. B.S. 


The Action of Methyl Alcohol on the Circulating Blood. 
Sorcnotro Miura (Biochem. Zeitsch., 1913, 49, 144—151).—In two 
only out of five experiments (on four rabbits and one dog) did 
injection of methyl alcohol produce anemia. There was observed a 
diminution of lymphocytes and an increase in the number of pseudo- 
eosinophile or neutrophile corpuscles and also hemoglobinuria. The 
methyl alcohol appears to act toxically on the blood-forming 
apparatus. S. B. S. 


Caffeine Hyperglycemia. Txor Srenstrém (Biochem. Zeitsch., 
1913, 49, 225—231).—It has been assumed that caffeine pre- 
parations produce glycosuria by acting on the kidneys. If this is 
the case, then no hyperglycemia should result. The author now 
shows, by experiments on rabbits, employing Bang’s microchemical 
method of sugar estimation, that administration of caffeine 
derivatives leads to increase of sugar in the blood, which com- 
mences about an hour after administration, rises to a maximum 
and then falls. In two cases, after the maximum period there was 
a second very rapid rise and fall, which was accompanied by con- 
vulsions in the animals, which subsequently died. The conclusion 
is drawn that the glycosuria produced by caffeine preparations is 
not due to the action on the kidneys. S. B. S. 


The Behaviour of Dextrose-Resorcinol in the Animal 
Organism. Luwvcrano Picorin1 (Chem. Zentr., 1913, i, 319; from 
Arch. Farmacol. sperim., 1912, 14, 353—358).—The additive com- 
pound of dextrose and resorcinol (Fischer and Jennings, A., 1894, 
1, 397) is without harm to the frog or the guinea-pig, and is excreted 
unchanged, whereas resorcinol or mixtures of resorcinol and dextrose 
have a toxic action. J.C. W. 


The Destruction of a-Hydroxypropaldehyde and Methyl- 
glyoxal by Animal Organs. Cart Nevusere (Biochem. 
Zeitsch., 1913, 49, 502—506).—It has been suggested that pyruvic 
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acid, as an intermediary product of sugar fermentation, can be 
formed by the Cannizzaro reaction from methylglyoxal. Equations 
are given showing that this substance can yield on hydrolysis 
(1) pyruvic acid and acetol, or (2) pyruvic acid and a-hydroxy- 
propaldehyde, (3) pyruvic acid only. It was therefore of interest to 
investigate the behaviour of methylglyoxal and ahydroxyprop- 
aldehyde when these substances are treated with various ferments 
from yeast or animal organs. Experiments show that with liver 
paste, both substances are destroyed, the former more rapidly than 
the latter. p-Nitrophenylhydrazine acetate was employed to detect 
their presence in the mixture, after the proteins had been pre- 
cipitated by colloidal ferric hydroxide. More lactic acid was found 
in the incubation mixture than the organs alone would yield. The 
actual course of the reactions discussed has not, however, been yet 
entirely elucidated. 8. B. 8. 


The Behaviour of Ferric Iodoparanucleate in the Organism. 
Ernst Satkowski (Biochem. Zeitsch., 1913, 49, 152—164).—By the 
action of iodine on ferric paranucleate (triferrin), a product can 
be obtained which contains about 8% of organically combined 
iodine. It causes no toxic symptoms when administered to dogs 
and rabbits. On administration per os, the iodine, even in large 
doses, is completely absorbed into the system, whereas the iron is 
only partly absorbed. The iron content of the liver can be 
increased threefold after administration of iodotriferrin. No 
organically combined iodine could be detected in the body, after 
ingestion of the medicament, and the iodine appears to be excreted 
chiefly as alkali iodide, with a small quantity as an iodo-derivative 
of an aromatic acid. The iodine excretions last for three days after 
administration of the drug. S. B.S. 


Enzyme Concerned with the Formation of Hydroxy-acids 
from Ketonic Aldehydes. Henry D. Dakin and Harotp W. 
Duptry (J. Biol. Chem., 1913, 14, 155—157).—Phenylglyoxal 
administered to rabbits in doses of 1—1°5 grams per kilo. leads to 
the excretion of about half a gram of optically active /-mandelic 
acid and about 0°75 gram of hippuric acid. No phenylglyoxylic 
acid was detected. Aqueous extracts of various animal tissues 
contain an enzyme capable of converting phenylglyoxal into 
mandelic acid, the action of which is readily inhibited by heat. 

By analogy, methylglyoxal should be converted into lactic acid, 
and an enzyme extract prepared from dog’s liver is shown to effect 
this change. 

Phenylglyoxal readily combines with histidine, arginine, ornithine, 
and lysine to give sparingly soluble yellow substances. EE. F. A. 


The Influence of Phloridzin on Dogs with Eck’s Fistula. 
Josnua E. Sweerand A. I. Rinaer (J. Biol. Chem., 1913, 14, 135—138). 
—Phloridzin produces glycosuria in dogs with Eck’s fistula exactly 
as in normal dogs. The power of gluconeogenesis is not lessened. 


W. D. H. 
VOL. CIV. i. qq 
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The Influence of Phloridzin on a Splenectomised Dog. Josnva 
H. Austin and A. I. Rinezr (J. Biol. Chem., 1913, 14, 139—140). 
—In dogs minus a spleen the effect of phloridzin exactly resembled 
those produced in normal animals. W. D. H. 


Lead Compounds in the Organism. Antonio Riva (Chem. 
Zentr., 1913, i, 1047—1048 ; from Arch. Farmacol. sperim., 1912, 14, 
406—410).—The lead-poisoned liver of a dog was extracted by 
physiological salt solution, and the filtrate, containing the albumins, 
globulins, and nucleoproteins, was evaporated to dryness. Lead was 
only found in the globulin, apparently in combination, since it 
persisted after repeated dialysis. A globulin from horse serum 
showed a great affinity for lead. J.C. W. 


The Action of Dyes in Conjunction with Poisons and 
Medicaments. Joser Seuet (Biochem. Zeitsch., 1913, 49, 466—478). 
—The mixture of dyes with poisons increases in many cases the 
toxicity of the latter, even although the dye is by itself practically 
inert. The dyes chiefly used were vitalneugelb, chrysoidin, 
methyl-orange, etc., which were combined with, amongst other sub- 
stances, mercuric chloride, gold chloride, platinum chloride, and 
other metallic chlorides. Sodium vanadate mixed with a certain 
quantity of eosin is very toxic, but an increase of eosin in the 
mixture above a definite limit appears to diminish the toxicity. 
Other combinations of dyes with metallic poisons are less toxic than 
the metallic poisons alone. The influence of methylene-blue on 
the toxicity of copper salts was investigated. The most toxic of 
these, namely, cupric chloride, loses its toxic power most readily 
on mixture with the dye, whereas potassium cupric tartrate, 
which is the least toxic, acts in the presence of methylene-blue most 
toxically. The mixtures of dyes with the copper salts produce 
convulsions in the animals (guinea pigs); they also act as strong 
irritants at the place of injection. The author discusses the theory 
of the action of dyes. S. B. S. 


Influence of Poisons on the Isolated Heart of the Fish 
W. I. Beresin (Ffliiger’s Archiv, 1913, 150, 549—568).—The heart 
of the fish (hake) lends itself very well to physiological experimenta- 
tion. Details are given of the method employed for isolating the heart, 
and the perfusion apparatus (a modification of Locke’s) employed. 
If poisons are added to the perfusion fluid (Locke’s fluid) their 
effects are readily observable. The poisons used were strophanthine, 
erythrophlein, caffeine, adrenaline, nicotine, pilocarpine, chloroform, 
ether, hydrocyanic acid, quinine, and veratrine. The effects are 
practically identical with those already known from work on the 
heart of the frog or the mammal; a few differences of detail were 
noted in one or two instances. W. D. H. 


“ ——— 


cc ear we = F&F 


——e a LL = ae 


VEGETABLE PHYSIOLOGY AND AGRICULTURE. 1. 567 


Chemistry of Vegetable Physiology and Agriculture. 


The Phosphorus Compounds formed by Amylomyces 
Rouxii. R. Gouri (Compt. rend., 1913, 156, 959—962).—Amyl- 
omyces: Rouxit contains combined phosphorus in three states, two 
organic and one inorganic. The organic compounds are normal 
constituents of the living tissue, and their formation corresponds 
with the period of active growth. Of these two compounds one only 
is soluble in, and extracted by, ether, and is of a lecithin-like nature, 
whilst the second, which can be extracted by sodium hydroxide and 
reprecipitation by acids, possesses all the properties of a nucleic 
acid, and appears to be built up from the lecithin compound. The 
inorganic phosphates result from the degradation of the organic 
phosphorus compounds as the plant grows old. W. G. 


The Precipitation of Calcium Carbonate in the Sea by 
Marine Bacteria. G. Harotp Drew (/. Marine Biol. Assoc., 1913, 
9, 479—524).—The large, chalky, mud flats forming the Great 
Bahama Bank, and those near the Florida Keys, are now being 
precipitated by the action of B. calcis on the calcium salts dissolved 
in sea water. This or similar bacteria may have been an important 
factor in the formation of various chalk strata and oolitic rocks 
in addition to the part played by shells of foraminifera, etc. If 
this is correct, these strata must have been precipitated in shallow 
seas at tropical temperature. Bacterial denitrification is also far 
more rapid in tropical than in temperate waters; hence plankton 
and alge growth is relatively scarce in the former. More extensive 
observations on the distribution of bacteria at different places and 
depths are, however, necessary. W. D. H. 


Alcoholic Fermentation of Lactic Acid. Pierre Mazi 
(Compt. rend., 1913, 156, 1101—1104).—A study of the fermentation 
of lactic acid by a bacillus, capable of fermenting sugars and poly- 
atomic alcohols, and comparable in its physiological properties to 
the 3. ethacetosuccinicus of Frankland and Frew (T., 1892, 61, 254). 
An examination of the results points to two parallel fermentation 
processes taking place on the lactic acid: 

(1) C;H,O, +O =CH,°CO,H + H-CO,H. 
(2) C,H,O3 = C,H;-OH + CO,. 

The ratio of acetic acid to formic acid in the product is, however, 
as 5:1, the alcohol formed in (2) undergoing further oxidation, 
and this is confirmed by the value of the respiratory quotient. No 


pyruvic acid could be detected in any of the cultures at any stage. 
W. G. 


An Acid-producing Enzyme in Bacterium lactis acidi. 
E. G. Hastines and Epwin B. Harr (Proc. Amer. Soc. Biol. Chem., 
1912-13, xxxviii—xxxix; J. Biol. Chem., 14).—The enzyme in 


question acts on lactose, and the acid produced is probably lactic. 
W. D. H. 


qq2 
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Employment of Lactic Acid and Lactic Acid Bacteria in 
the Picking of Cucumbers. ALExANDER Kossowicz [with L. von 
GrotieR] (Chem. Zentr., 1913, i, 640; from Zeitsch. Gdrungsphysiol. 
Mykologie, 1912, 2, 783—80)—The presence of small quantities of 
lactic acid in cucumber sap or asparagine-sugar solutions prevents 
the development of bacteria of the Mesentericus group. J. C. W. 


A New Thermophilic Bacterium. Apotr AmpBroz (Centr. Bakt. 
Par., 1913, ii, 37, 3—16).—A sporogenous, facultative anaerobic 
organism, Denitrobacterium thermophilum, was obtained from soil and 
found to have the capacity of growing vigorously at 60—70°, and 
of decomposing nitrates with the liberation of free nitrogen. 
Analysis of cultures in nutrient bouillon, containing 0°5% 
potassium nitrate, showed that about 25% of the total 
nitrogen was lost during an incubation period of fourteen days at 
60—65°. The gases were found to consist of nitrogen and oxides 
of nitrogen, the former being partly derived from the organic 
nitrogen compounds in the bouillon. H. B. H. 


The Mechanism of Alcoholic Fermentation. ALEXANDER VON 
Lepepev (Ber., 1913, 46, 850—851).— Polemical. A reply to 
Kostytschev (this vol., i, 323), stating that there is nothing essen- 
tially new in the latter’s views. D. ¥. T. 


The Rate of Fermentation by Growing Yeast Cells. 
ArtHur Stator (Biochem. J., 1913, 7, 197—203).—Various methods 
for estimating the rate of growth and fermentation are given, some 
of which are possible when the organism is growing on a solid 
medium. The rate of growth developing in wort-gelatin follows the 
logarithmic law. W. D. H. 


Chemical Composition and Formation of Enzymes. VIII. 
Simultaneous Variation in Amount of Invertase and Fer. 
menting Enzyme in Living Yeast. Hans von Euuer and Davip 
Jonansson (Zettsch. physiol. Chem., 1913, 84, 97—108. Compare A., 
1912, ii, 376, 970).—As the result of the previous treatment of 
the yeast in solutions containing mineral salts and sucrose or invert 
sugar there is an increase in the inverting power. This change 
cannot be regarded as an adaptation to environment, since the 
increase is the same whether the previous treatment is with sucrose 
or invert sugar. Neither is it due to a general increase in the vital 
activity of the cell, since the treatment materially lessens the 
fermentative activity. It is regarded as a special property due to 
causes as yet unknown. E. F. A. 


The Enzymes of Washed Zymin and Dried Yeast (Lebedev). 
I. Carboxylase. Artaur Harpen (Bio.-Chem. J., 1913, 7, 214—217). 
—If zymin and Lebedev’s dried yeast are washed free from 
co-enzyme they are incapable of fermenting dextrose, but they 
readily decompose pyruvic acid into carbon dioxide and acetalde- 
hyde, provided that the acidity of the solution is kept low. 

W. D. OH. 
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Action of Free Ammonia on Yeast. Comparison with 
Other Bases. Tuomas Boxorny (Chem. Zentr., 1913, i, 641—642; 
from Alig. Brauer Hopfen Zeit., 1912, 52, 2867—2869).—Seeds of 
cress, barley, wheat, hemp and vetch, and peas and scarlet runners 
were allowed to germinate in ammonia solutions from 0°1 to 0°01%. 
Only at the lower dilution did germination proceed, and even then, 
at a slower rate than in control experiments. Ammonia to the 
extent of 0°5% in a good culture solution prevented the 
growth of yeast, whilst potassium hydroxide in the same dilution 
had no effect. Yeast apparently combines with ammonia, for it 
was found that 12 grams of yeast with a dry weight of 3°6 grams 
contained 0°374 gram of the base. Hydroxylamine and phenyl- 
hydrazine hydrochlorides were poisonous to yeast in 0°1% solutions, 
whilst hydrazine hydrate in 0°002% and phenylhydrazine in 0°001% 
solutions entirely prevented any fungoid growth. J. C. W. 


Microchemical Detection of Potassium in Yeast and 
Other Cells. THomas Boxorny (Chem. Zenir., 1913, i, 640—641; 
from Allg. Brauer Hopfen Zeit., 1913, 52, 113—114).—In order to 
make the potassium cobaltinitrite precipitate more visible it is 
blackened by means of ammonium sulphide. It is possible to detect 
one part of potassium in 5000 at 8° by this method. Potassium 
could only be found in the cell sap of yeast, but the conclusion 
is not to be drawn that it is not present in the protoplasm or 
nucleus in the form of a potassium protein compound. Potassium 


is necessary for the development of yeast. J. C. W. 


Action of Certain Metallic Salts on the Development of 
Yeast and the Germination of Barley. THomas Boxorny (Chem. 
Zentr., 1913, i, 641; from Allg. Brauer Hopfen Zsit., 1912, 52, 
1905—1906).—The reproduction of yeast was not influenced by 
the presence of even 4% of potassium dihydrogen phosphate in the 
culture solution, neither did the ash contain more phosphorus. 
Cesium sulphate was found to be harmful to barley seedlings, even 
in the dilution of 0°05%, but 0°01% of that salt or 0°2% of rubidium 
sulphate proved to besbeneficial, whilst potassium chloride in 
005% solution did not accelerate germination, and in strong 
solutions was injurious. J. C. W. 


Action of Uranium, Molybdenum, and Vanadium Salts on 
Yeast and Other Micro-organisms. THomas Boxorny (Chem 
Zentr., 1913, i, 641; from Allg. Brauer Hopfen Zeit., 1912, 52, 
709—710. Compare A., 1912, ii, 1201).—During fermentations in 
presence of ammonium molybdate, the liquid acquired a blue colour, 
due to the action of that salt on hydrolysis products of sucrose, 
particularly on levulose. J. C. W. 


Influence of Different Substances on the Germination of 
Vegetable Seeds. I, II, and III. Tsomas Boxorny (Biochem. 
Zeitsch., 1913, 50, 1—48, 49—86, 87—118).—Potassium chloride is 
somewhat injurious to plants in 0°25% solutions, whilst the nitrate 
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is very injurious in 1% solutions, and may retard growth even in 
071% solutions. Calcium nitrate (1%) is only slightly injurious, and 
sodium nitrate somewhat more so; 0°1% solutions of both salts are 
without injurious effects. Even 0°1% solutions of ammonium 
nitrate retard germination. Whilst rubidium sulphate is only 
slightly injurious in 0°5% solutions, cesium and lithium sulphates 
are injurious in 0°1 and 0°05% solutions respectively. 

Germination is quickened by cesium, lithium, and rubidium 
sulphates in 0°01, 0°05, and 0°2% solutions respectively. The 
germination of barley was promoted by 0°005% of carbon 
disulphide; beans and lentils by 0°01% potassium chromate; cress 
by 0°0005% mercuric chloride; barley and cress by 0°0025% and 
0°005% copper sulphate respectively; cress by 0°005% of phenyl- 
hydrazine; barley and cress by 0°0025% of aniline; barley by 0°01% 
of hydroxylamine; and peas, lentils, and barley by 0°001% of 
hydrofluoric acid. 

It would ‘seem that most poisons stimulate growth when diluted 
to certain points. Since a slight increase in concentration causes 
injury and a slightly increased dilution renders the substances 
inactive, it is doubtful whether this property of poisons can have 
any practical importance. N. H. J. M. 


Action of Manganese Dioxide and of Other Metallic Com- 
pounds on the Germination of Seeds. Uco Varvaro (Chem. 
Zentr., 1913, i, 546—547; from Staz. sperim. agrar. ital., 1912, 45, 
917—92$).—The oxides of manganese, iron, uranium, cerium, 
copper, zinc, aluminium, cadmium, and mercury hinder the germina- 
tion of beans, and are poisonous, even in small doses, to horse 
beans. The oxides of zinc, lead, copper, cadmium, aluminium, and 
uranium are stimulants to maize. J. C. W. 


Formation of Pentosans in the Germination of Seeds. 
Luier BernarpINi and F. Gatiuccio (Chem. Zentr., 1913, i, 179 ; from 
Staz. sperim. agrar., ital., 1912, 45, 874—884).—The pentosans 
developed by seeds germinating in the dark and in the light have 
been estimated by Tollens’s and Kriiger’s phloroglucinol method, and 
the cellulose by Ké6nig’s glycerol-sulphuric acid method. The 
results show that the production of pentosans is slow in the dark, 
but rapid in the light, whilst the cellulose content rises at first in 
the dark, only to fall off rapidly as germination proceeds, but 
increases steadily in the light. J. C. W. 


Respiration of Plants as Hydrolytic Oxidation. Viapimir 
I, Paviapin (Ber. deut. botan. Ges., 1913, 31, 80—82).—Alkaline 
solutions of the respiration chromogens absorb atmospheric oxygen 
vigorously with production of brownish-red pigments. During 
alcoholic fermentation, hence in the first anaerobic stage of respira- 
tion, substances are formed which readily give up their hydrogen 
to the respiration pigment, by which it is oxidised to water by means 
of atmospheric oxygen. 

The respiration chromogens, like the leuco-compounds, give up 


VEGETABLE PHYSIOLOGY AND AGRICULTURE. i. 571 


their hydrogen to the absorbed oxygen, producing a pigment and 
water. The oxygen absorbed during respiration is employed, there- 
fore, as previously shown, in removing hydrogen from the plants. 
The hydrogen liberated after the hydrolytic oxidation of 
dextrose, which in higher plants is oxidised to water and in yeast is 
eliminated as ethyl alcohol, is given up by anaerobic bacteria to the 
surrounding gaseous medium. N. H. J. M. 


Causes of Growth of Plants. G. A. Borovixov (Biochem. 
Zeitsch., 1913, 50,119—128. Compare this vol., i, 324).—Salts which 
are readily hydrolysed are favourable to growth owing to the 
presence of acids, and consequently of hydrogen ions. The weaker 
the base the more easily is it hydrolysed, and the stronger the action 
of the salt. In solutions of salts of strong organic bases, growth is 
not quickened because hydrolysis is less, and because such bases have 
a greater retarding effect than weak-bases, such as caffeine, carb- 
amide, and glycine. The quickening or retarding of growth seems 
to be due to unequal degrees of hydration of the plasma colloids. 
The conditions which are favourable to the ionisation of the 
protein also bring about greater hydration of the plasma colloids. 
Acids are favourable to plants, whilst metals and bases diminish 
the protein ionisation by neutralising the protein. N. H. J. M. 


Formaldehyde and Plant Syntheses. Hermann DEcKER 
(Annalen, 1913, 396, 336).—The hypothesis of the action of formalde- 
hyde as a methylating agent in the formation of plant substances, 
advanced by Decker and Becker (this vol., i, 291), was suggested by 
Pictet eight years ago. C. 8. 


Plants which Require Sodium. Winrnrop J. V. OstErHouT 
(Bot. Gaz., 1912, 54, 532—536).—Sodium was found to be as necessary 
for the marine plants employed as for animals, and its replacement 
in sea-water by ammonium, potassium, cesium, lithium, magnesium, 
calcium, and strontium is injurious. The best substitutes are the 
elements which predominate in sea water, magnesium, calcium, and 
potassium. 

The behaviour of various species indicates that each salt has a 
specific action. N. H. J. M. 


Antagonistic Action of Chemical Substances on Fungi. 
Chemical Preservation. THomas Bokorny (Cent. Bakt. Par., 1913, 
li, 3'7, 168—267).—Numerous experiments are described on the 
action of various inorganic and organic substances on fungi, yeasts, 
etc. The results are summarised in tables. N. H. J. M. 


Assimilation of Nitrites by Moulds. Azrxanper Kossowicz 
(Chem. Zentr., 1913, i. 640; from Zeitsch. Garungsphysiol. Mykologie, 
1912, 2, 55—58).—Ten moulds have been found to subsist with 
nitrites as their source of nitrogen, and since in only two cases 
could ammonia be detected, the conclusion is drawn that the 
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nitrite ion is assimilated directly, without reduction. In good 
culture media, moderate concentrations of nitrites are not poisonous 
to moulds. J.C. W. 


Decomposition of Carbamide, Uric Acid, Hippuric Acid, 
and Glycine by Moulds. II. A.rxanpER Kossowicz (Chem. Zentr., 
1913, i, 640; from Zeitsch. Géarungsphysiol. Mykologie, 1912, 2, 
51—55).—Several of the well-known moulds are able to make 
glycine or hippuric acid their sole source of nitrogen in presence 
of mannitol or dextrose, some of them producing ammonia. Certain 
moulds can depend on uric acid, hippuric acid, or glycine for their 
combined source of carbon and nitrogen. J. 


Chemistry of the.Higher Fungi. IX. Galls Produced by 
Exobasidium Vaccinii, Woron.,on Rhododendron ferrugineum, 
L. Juurus Zettner (Monatsh., 1913, 34, 311—319. Compare A., 
1912, ii, 196).—The galls and the leaves on which they are found 
have been examined, and shown to contain the same constituents, the 
former containing a larger proportion of water-soluble substances, 
except tannin, and a smaller proportion of matter insoluble in 
water, than the leaves. On this and other grounds, it is suggested 
that the formation of galls on leaves is similar in character to the 
production and ripening of fruits. 

The galls and the leaves were extracted in turn with light 
petroleum, ether, 95% alcohol and water, and the composition of 
these extracts was as follows: The galls yielded 1°71% to light 
petroleum; the product was a thick, semi-crystalline oil, having 
acid number 93°4, saponification number 165°1, and containing 
12°5% of unsaponification matter, composed of (a) a substance, m. p. 
129—130°, [a]if-29°4°, crystallising in colourless needles, and 
(6) a substance, m. p. above 280° (decomp.), much less soluble than 
the foregoing; both these products are phytosterols. The fatty 
acids of the oil are semi-solid. The leaves yielded 9°2% to light 
petroleum ; the extract had acid number 60, saponification number 
150, and contained the same two phytosterols as the gall extract, 
and also much resin and terpenes. 

The ether extract of the galls amounted to 2°68%, and consisted 
of tannin and resin. The leaves yielded 8°34% to ether, and this 
extract also consisted of tannin and resin, the latter being somewhat 
different from that in the galls. 

The alcohol extract of the galls amounted to 39°1%, and consisted 
of phlobaphen, dextrose, levulose, tannin, and organic acids. The 
leaves yielded 32°6% to alcohol, and this extract consisted chiefly of 
tannin with some phlobaphen and a small amount of sugar. 

The aqueous extract of the galls amounted to 13°32%; it con- 
tained some tannin, but was mostly gummy carbohydrate; no 
starch was present. The leaves gave only 1°7% of aqueous extract 
of similar composition to the foregoing, but containing some starch. 

All the foregoing yields are expressed as percentages of the 
original material dried at 100°. T. A. H. 
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Chemistry of the Higher Fungi. X. Juvuiius ZELLNER 
(Monatsh., 1913, 34, 321—336).—In this portion four fungi are dealt 
with, the method of investigation being the same as that described 
in the preceding abstract. 

Armillaria mellea, Vahl.—The light petroleum extract was a 
semi-crystalline, thick, brown oil, having acid number 89:1, saponi- 
fication number 179°6, iodine number 94°2, and containing notable 
amounts of lecithin and 4°5% of unsaponifiable matter, the latter 
consisting of a yellow resin and some ergosterol. The fatty acids 
were mostly liquid, but yielded when kept a mixture of crystalline 
acids, m. p. 62°, and acid number 210°. The ether extract con- 
tained some amorphous matter and ergosterol, m. p. 155°, 
[a], —114°8° in chloroform, which gave an acetyl derivative, m. p. 
169°. Nocerebrin was found. The alcoholic extract deposited after 
a time mannitol, m. p. 169—170° (possibly contaminated with 
mycose), dextrose, choline ?, and matter precipitated by lead acetate. 

Lactarius piperatus, L. (compare Thoérner, A., 1880, 44; 
Bissinger, A., 1884, 480; Chodat and Chuit, A., 1890, 80; Gérard, 
A., 1891, 606; and Bougault and Charaux, A., 1912, ii, 289).—The 
light petroleum extract. amounted to 5°9%, and was a solid, yellow 
fat, having acid number 121°3 and saponification number 200°2. 
The unsaponifiable matter was separated into (1) a substance, m. p. 
146—150°, probably a mixture of ergosterols; (2) a yellow resin; 
and (3) a sparingly soluble substance, m. p. 150° (approx. decomp.). 
This extract also contained lecithin. The fatty acids included some 
liquid acids, but the principal constituent was stearic acid, which 
was isolated in quantity (loc. cit.). The ether extract amounted to 
12%, and consisted of yellow resin. The alcoholic extract contained 
mannitol (possibly contaminated with inositol), dextrose, and choline 
(compare Bourquelot, A., 1890, 103). 

Pholiota squarrosa, Miill._—The light petroleum extract (3°8%) 
was a semi-solid, yellowish-brown fat, having acid number 51°8, 
saponification number 168°3, containing lecithin and 12°9% of 
unsaponifiable matter. From the latter a resin and a mixture of 
ergosterols, m. p. 159 (approx.), crystallising in colourless leaflets, 
were isolated. The ether extract resembled the foregoing in com- 
position. The alcoholic extract contained mannitol, mycose, 
dextrose, choline, phlobaphen, and indefinite amorphous matter 
soluble in alcohol, but not in water. 

Polyporus betulinus.—The light petroleum extract amounted to 
3°5%, and had acid number 96°3, saponification number 155-0, iodine 
number 98°6, and contained 17°8% of unsaponifiable matter com- 
posed of a mixture of ergosterols, m. p. 139—144°, [a],, —97°6°, 
crystallising in needles or leaflets, cerebrin, resin, and gum. The 
ether extract was resinous, and contained a substance, Cs,H;,0,, 
m. p. 250° (approx. decomp.), which is probably an alcohol and is 
named polyporol. The alcoholic extract contained phlobaphen, 
mannitol, dextrose, traces of choline, and indefinite substances pre- 
cipitated by lead acetate and other salts. The aqueous extract 
contained potassium phosphate and a carbohydrate, giving a pale 
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greyish-blue coloration with iodine, and readily hydrolysed by dilute 
hydrochloric acid. Winterstein’s paraisodextran (A., 1895, i, 323) 
could not be obtained. T. A. H. 


Extraction of the Colouring Matter from the Cherry and 
Investigations of its Properties. Grutio Masonr (Chem. Zentr., 
1913, i, 546; from Staz. sperim. agrar. ital., 1912, 45, 885—907),— 
The pigment may be extracted from fresh or dried cherries by 
means of water or alcohol with the help of a little tartaric or hydro- 
chloric acid. The aqueous extract may be cleared by gelatin, and 
is violet-red and not very stable, whereas the alcoholic extract is 
clear, pure red in colour, and remains unaffected by heat or light. 
The dye may be applied to wool or food-stuffs. Its presence in 
wine may be detected, after clearing the liquid with lead acetate, 
by the addition of alum, when a violet coloration is produced, pure 
wines remaining colourless. C. W. 


Chemical Examination of Euphorbia pilulifera. Freperics B. 
Power and Henry Browning, jun. (Pharm. J.,1913, [iv], 36, 506—510). 
—A complete chemical examination of the entire plant, collected in 
Fiji, has heen made. None of the definite constituents isolated 
has any specific physiological action, so that such therapeutical 
value as the plant possesses cannot depend on any single definite 
substance. An alcoholic extract of the plant was steam-distilled, 
and yielded (1) a volatile oil, b. p. 235—260°, giving the colour 
reaction of furfuraldehyde; (2) a portion soluble in water; (3) a 
resinous portion, insoluble in water; the two latter portions of the 
extract were then examined by methods which are described in 
detail, and gave the following products: 

Portion Soluble in Water——This yielded gallic acid, quercetin, 
a small amount of jambulol (see also below), and a_ phenolic 
substance, CogH,,0;, which crystallised in microscopic clusters of 
needles, and decomposed, but did not melt, at 340°. There was 
also present a levorotatory sugar, which yielded d-phenylglucos- 
azone, some amorphous glucosidic matter, traces of an alkaloidal 
substance, together with indefinite oily and extractive matters. 

Portion Insoluble in Water.—This yielded melissic acid, ceryl 
alcohol, triacontane, a phytosterol, m. p. 132—133°, crystallising in 
flattened needles, and giving an acetyl derivative, m. p. 122—123°; 
a phytosterolin, CygH-0,(?), m. p. 297° (decomp.), crystallising in 
colourless needies, and yielding an acetyl derivative, m. p. 
161-—162°, crystallising in flattened needles; jambulol (T., 1911, 
99, 962, and A., 1912, 1i, 480), and a mixture of palmitic, oleic, and 
linoleic acids. In addition, a monohydric alcohol, euphosterol, 
C;Hg°OH, m. p. 274—275°, was obtained. This crystallises from 
petroleum in needles, gives the colour reaction characteristic of 
this class of substances (T., 1909, 95, 739; 1912, 101, 2425), and 
is optically inactive. It yields an acetyl derivative, m. p. 295—297°, 
[a], +8°2° in chloroform, and this on bromination in cold chloro- 
form gives bromoacetylewphosterol, m. p. 183—186°, crystallising 
in small needles from a mixture of alcoho] and ethyl acetate. 
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Euphosterol is probably accompanied by other alcohols of the same 
series, since in recrystallising the acetyl derivative two other 


fractions, m. p. 205—210° and m. p. 230—260°, were obtained. 
ve me 


Causes of the Natural Changes in the Latex of Hevea 
Brasiliensis. G. Starrorp Wuitsy (Zzitsch. Chem. Ind. Kolloide, 
1913, 12, 147—-157).—Experiments are described which have been 
made in order to ascertain the nature of the changes which are 
involved in the coagulation of the latex of Hevea Brasiliensis when 
this is left in contact with the air. The observations indicate that 
coagulation is brought about by an enzyme (probably a protease). 
Anxrobic decomposition occurs in those portions which are out of 
contact with the air, and evidence has also been obtained which 
indicates the presence of an oxydase, to which the name, hevease, is 
applied. 

A fourth factor in the coagulation process consists in zrobic 
decomposition, which occurs in the later stages, and gives rise to an 
alkaline mucus which causes the latex to become milky. The 
relative importance of these four independent processes depends 


very largely on the conditions under which coagulation of the latex 
occurs. H. M. D. 


Herbage Studies. II. Variation in Lotus Corniculatus and 
Trifolium repens (Cyanophoric Plants). Henry E. Armstrone, 


E. FRANKLAND ARMSTRONG, and Epwarp Horton (Proc. Roy Soc., 
1913, B, 86, 262—269).—It is established that in addition to the 
common widely distributed cyanophoric form of Lotus corniculatus, 
a botanically indistinguvishable form exists, in which the power of 
producing the cyanophoric glucoside is all but suppressed. Lotus 
major is uniformly cyanophoric. The normal form of ZL. cornicu- 
latus contains both glucoside and the correlated enzyme, a second 
form is rich in enzyme, but contains mere traces of the glucoside, 
whilst in the third form the amount of both glucoside and enzyme 
is very small. 

The conclusion is drawn that the above differences are due to the 
presence or absence of definite factors rather than the consequence 
of the operation of special conditions of environment. 

Whereas cultivated white clover (Trifolium repens) is without 
cyanide, wild white clover always contains a cyanophoric glucoside. 

The determination of the enzymic activity of a number of speci- 
mens of Trifolium repens showed that all were moderately active 
towards salicin, but that the cultivated variety alone was practi- 
cally without action on linamarin and prunasin. 

The bearing of the chemical peculiarities of the two types of 
clover on their value as food materials is discussed. E. F. A. 


Chemistry of Peat Moss (Sphagna’. Joser Ineie (Ber. deut. 
bot. Ges., 1913, 31, 74—77).—When Sphagnum papillisum is oxidised 
with hydrogen peroxide a substance soluble in sodium hydroxide 
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solution is obtained, which becomes insoluble when precipitated 
with acid and dried. Formic acid and ammonia are also formed. 
Sphagnum dissolves almost completely in hydrochloric acid con- 
taining antimony trichloride. Ammonia is liberated, but no methyl- 
amine could be detected. N. H. J. M. 


Glucosides and Oils of the Primrose. A. Goris, M. Mascri, 
and Cu. Viscaniac (Chem. Zentr., 1913, i, 310—311; from Bull. Sci. 
Pharmacol., 1912, 19, 577—598, 648—670; Wiss. ind. Ber. Roure- 
Bertrand fils, 1912, 6, 3—73. Compare A., 1910, ii, 63).—The crude 
glucosides which form about one part per thousand of the roots of 
Primula officinalis may be separated by fractionation from a 
mixture of ethyl acetate and alcohol. Primverin (I), CypH.,0;3, m. p. 
206° (corr.), [a], —71°53’, yields on hydrolysis with dilute acids, 
methyl B-methoxyresorcylate, CyH,O,, m. p. 49°, which develops a 
violet-red colour with ferric chloride, and two molecular proportions 
of monoses. The enzyme primverase, however, produces the biose, 
primverose, Cy;H 0, m. p. 209—210°, which exhibits multirota- 
tion; [a], +23°1’, —2°3’ after twenty-four hours (1°846 grams in 
75 c.c. H,O), + 23°11’, —3°17' after twenty-four hours (1°35 grams 
in 26 c.c. of water). It reduces Fehling’s solution (0°0673 gram= 
77 mg. Cu), forms an osazone in light yellow needles, m. p. 
204-—207°, and contains a pentose, apparently in combination with 
a hexose. 

cO,Me CO,Me 


0-0, :H1,00, 


NOo-C,,H,,0, 
4 er 


OMe! 


Me 
(L) (IL) 


Primulaverin, C.9H.,03,2H,O, m. p. 163° (corr.), [a], — 66°65’, 
yields on hydrolysis the same sugars and methyl m-methozysalicyl- 
ate, mixed with methyl 8-methoxyresorcylate. It has not yet been 
obtained pure, but the true primulaverin would have the 
formula IT. 

The ethereal oils of the primrose root contain the above esters, 
whilst the oil from the flowers contains, in addition, over 10% of an 
unhydrolysable substance. J. C. W. 


Willow Bark. I. Gerorcet GrorcrevitscH Povarnin and A. 
Barapanov (J. Russ. Phys. Chem. Soc., 1913, 45, 267—271),—The 
authors have examined the barks of a number of willows, including 
hybrids, with the object of classifying them according to their 
chemical reactions. Tannides of two distinct types occur in the 
barks (see following abstract). =. my &. 


Willow Bark. II. Grorcrer G. Povarnin and N. S#uRAVLEV 
(J. Russ. Phys. Chem. Soc., 1913, 45, 271—283. Compare preceding 
abstract).—The bark of the hybrid willow, Saliz alba x S. viminalis, 
contains, in addition to phlobaphens, two tannides which are char- 
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acterised by their reactions with ferric chloride and with ammonia- 
cal copper sulphate. The tannide of S. alba is a tannoside, and may 
be separated from that of S. viminalis, which contains free sugar, 
by its different solubility in a mixture of methyl alcohol and ether. 
The former gives anhydro- and oxy-phlobaphens, and it contains 
rotocatechuic acid, whilst the tannide of S. viminalis contains 
pyrogallol, but the principal decomposition products are phlobaphen 
and sugar. ' a, be le 


Manuring of Cultivated Plants by means of Carbon 
Dioxide. ApotpH Hansen (Chem. Zenir., 1912, ii, 2135; from 
Naturw. Rundsch., 1912, 2'7, 547—550).—It was noticed that the 
vegetation in the neighbourhood of a natural carbonic acid spring 
was particularly fine, and the administration of carbon dioxide to 
cultivated plants is found to increase the dry weight considerably. 
It is suggested that the gas is loosely combined with the chlorophyll 


in the same way as oxygen is united to the pigment of the blood. 
J. C. W. 


Importance of the Potassium in Felspar for Plants. 
Epwin Branck (J. Landw., 1913, 61, 1—10. Compare ibid., 1912, 
60, 97).—Pot experiments in which oats were manured with various 
potassium minerals, Previous results, indicating that the tubes are 
more suitable as sources of potassium for plants, are confirmed. 
Plagioclase gave much better results than microlin and ortho- 
clase, which were almost without effect. N. H. J. M. 


History of Maize Sugar. Pa. pe Vitmorin and FrErRpINAND 
Levautois (Bull. Soc. chim., 1913, [iv], 13, 294—-304).—The authors 
give an extensive review of the efforts which have been made to 
extract a crystallisable sugar from maize on the industrial scale, 
special reference being made to the work of Pallas and to the recent 
investigations of Stewart and of Heckel (Compt. rend., 1912, 155, 
686). 

r series of experiments have been made on maize from Verriéres 
and from Antibes, the conditions, however, being rather unfavour- 
able. In these circumstances, the juice from maize from which 
the ears had been removed during growth was found to contain 10% 
of sucrose, whilst a greater proportion could be extracted from 
sugar maize. From the industrial point of view, the extreme 
rapidity, both of formation and of decomposition of sugar in maize, 
constitutes a serious difficulty, which, however, could possibly be 
obviated to some extent by the systematic employment of different 
varieties of maize. H. W. 


Respiration and Metabolism in Ruminants. Natuan Zuntz, 
RicHaRD VON DER Heine, Ktiein, I. von Marxorr, First von 
DscwanDiERI, and Dsapkow (Landw. Versuchs-Stat., 1913, 79-80, 
781—814).—The utilisation of foods by cattle varies according to 
the mechanical condition of the mixture, and the same food will 
give different results when given in conjunction with other foods. 
An experiment is described in which potatoes were compared with 
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the corresponding amount of potato slump to which starch was 
added to replace that which had been lost; whilst malt and yeast 
were added to the potatoes. Although the two foods had practically 
the same composition, the results with starch were essentially 
different from those with potatoes. When starch is given in con- 
junction with hay, the crude fibre, protein, and fat are digested in 
diminished amounts. In the case of the non-nitrogenous extract 
the amount in the feces was diminished by the starch. This does 
not, however, indicate better resorption, as there is no doubt that 
the extractive substances were lost by fermentation. The com- 
parison of food and feces is misleading in the case of ruminants. 

It is desirable in feeding experiments to estimate the amount of 
oxygen utilised as well as the amounts of respired nitrogen and 
carbon dioxide. A method for estimating the oxygen is described. 

The various estimations in respiration experiments should be 
made at short intervals. 

Methods for investigating the fermentation processes of the 
rumen are discussed. N. H. J. M. 


Employment of Dialysis in the Estimation of the Oxi- 
dising Power of Soils. Joszer K6nic, Jutius HasENBAUMER, and 
K. Guienk (Landw. Versuchs-Stat, 1913, 79-80, 491—539).—Several 
soils were subjected to dialysis, and the amounts of organic matter, 
calcium, magnesium, potassium, phosphoric acid, and sulphuric acid 
in the solutions estimated. It was found that soils which were 
heated at 150° yielded considerably more soluble matter than soils 
which had not been heated; similar results, but less marked, were 
obtained with soils dried, under reduced pressure, at 95—98°. 
Clearer indications of the changes which soils undergo when heated, 
and even when air-dried, were obtained by estimating the electrolytic 
conductivity. The results indicate that in the ordinary drying of 
soils the colloidal state is in part destroyed. 

The amounts of carbon dioxide produced in six different soils, 
and in the same soils with small amounts of dextrose and urea 
respectively, were estimated daily for three weeks; and at the end 
of the experiment the amounts of ammonia and nitrates and the 
numbers of bacteria were estimated (compare Hutchinson and Marr, 
A., 1911, ii, 430). As regards nitrification, the urea was almost 
completely nitrified in the loamy soil, whilst the clay soil showed 
very slight nitrification. Addition of dextrose considerably increased 
the number of bacteria in all the soils. Electrolytic conductivity 
was increased by urea and diminished by dextrose. 

The results of pot experiments with oats showed that heating the 
soil at 95—98° in a vacuum increased both the total growth and 
the mineral constituents. Addition of dextrose and gum arabic to 
loamy sand and loam diminished the yield of grain and straw. 

N. H. J. M. 


Colloidal Substances in Soil Solutions. Production of 
Soda in Soils. Alkali and Salt Soils. K. K. Geproiz (Bied. 
Zentr.. 1913, 42, 76—79; from J. exper. Landw., 1912, 13, 421).— 
The amount of colloids in soil extracts (except alkali soil extracts) 
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was found to vary from 0°0018 to 0°0200%, and in Russian arable 
soils from 0°0058 to 0°0147%. The dry matter dissolved by water 
amounted to 0°0385 to 0°0591%. The coagulation of such small 
amounts of colloidal substances can have very little effect on the 
physical properties of the soils; and the changes brought about by 
frost, electrolytes, and liming, etc., are attributed to their influence 
on substances mechanically suspended in the soils, especially the gels. 

In the case of alkali soils the total colloids, mineral and organic, 
varied from 0°0990 to 0°4494%; in such soils coagulation of the 
colloids may influence the physical properties of the soil. 

In typical alkali soils, nearly free from chlorides and sulphates, 
the amount of soda in successive extracts decreases much more 
slowly than would be the case if only pre-existing soda were dis- 
solved. In alkali soils containing much sodium chloride, but little 
sulphate, alkalinity begins only after some of the chloride is washed 
out. 

A loamy, black soil, treated with sodium chloride and calcium 
carbonate, failed to yield appreciable amounts of soda, and only 
small amoynts were produced by treatment with sodium sulphate 
and calcium carbonate. Under the combined influence of sodium 
chloride and sulphate, alkaline, dark-coloured solutions were 
obtained after the removal of most of the chloride and sulphate; 
in presence of calcium carbonate the soil yielded soda. The con- 
clusion is drawn that the soda is produced from zeolites. The 
production of soda is hindered by excessive amounts of sodium 
chloride and sulphate. N. H. J. M. 


The Fertilising Action of Sulphur. A. DEemoton (Compt. rend., 
1913, 156, 725—728).—Further experiments with sulphur (compare 
A., 1912, ii, 382) show that it can act as a useful addition to farm- 
yard manure as a fertiliser, but that its action diminishes and 
vanishes in the presence of a large ampunt of organic and mineral 
fertilisers. Potatoes benefit most by the addition of sulphur. On 
light lands it has an injurious effect on cereals. Addition of sulphur 
in amount equal to the nitrogen supplied has given the same results 
as a complete mineral fertiliser. The fertilising action of the 
sulphur is due (a) to its action on the soil bacteria, (5) to its pro- 
gressive transformation into sulphuric acid. W. G. 


{[Manurial] Action of Different Forms of Nitrogen. W. 
ScHNEIDEWIND (Died. Zentr., 1913, 42, 101—110; from Arb. deut. 
Landw.-ges., Heft. 217).—Pot and field experiments on the action of 
sodium and calcium nitrates, calcium nitrite, ammonium salts, 
calcium cyanamide, and urine. On the whole the best results were 
obtained with sodium and calcium nitrates. Ammonium salts were 
not regular in their action; in one case, both on dry and wet soils, 
ammonium salts gave better results than nitrate. Both with oats 
and potatoes, nitrates and ammonium salts gave the same results. 
Calcium cyanamide acted most favourably when applied in the 
autumn for winter cereals. Urine was unsatisfactory both on light 
and loamy soils. The effect of calcium nitrite was variable. 
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The application of large amounts of manure to light soils in the 
autumn is useless; ammonium salts and calcium cyanamide may, 
however, be applied to soils of better quality. N. H. J. M. 


Influence of Ammonium Sulphate on the Phosphate 
Manuring of Oats. Emasarp A. MitscHerticH and W. Simmer- 
MACHER (Landw. Versuchs-Stat., 1913, 79-80, 71—96).—Addition of 
ammonium, sodium, and magnesium sulphates considerably increased 
the solubility of the phosphoric acid of di- and tri-calcium phos- 
phates, whilst in presence of calcium phosphate the solubility is 
diminished. 

The results of vegetation experiments, in which oats were 
manured with di- and tri-calcium phosphates, showed that the 
addition of small amounts of ammonium sulphate increased the 
amounts of phosphoric acid assimilated even in presence of con- 
siderable amounts of soluble salts which would be acting in the 
same direction. 

In the case of superphosphate and basic slag, addition of 
ammonium sulphate was without effect on the assimilation of the 
phosphoric acid by oats. N. H. J. M. 


Manuring with Sodium Salts. Brrnnarp Scuuize (Landw. 
Versuchs-Stat., 1913, 79-80, 431—448).— Sodium is utilised by 
plants, and may take the place of potassium to a certain extent. 
The sodium of sodium chloride is taken up by plants with great 
rapidity; and, as it is not absorbed by soils to the same extent as 


potassium, its manurial action lasts longer if not washed out of 
the soil. 

Whilst potassium salts decompose sodium zeolites in the soil, 
sodium salts have a very slight action, if any at all, on potassium 
zeolites. N. H. J. M. 


Lime Rich in Silica as Manure. Heinrich ImMENDORFF 
(Landw. Versuchs-Stat., 1913, 79-80, 891—901).—Different soils 
were rubbed in a mortar with lime and water, and then put on to 
glass plates to dry in order to ascertain whether any hardening 
of the soil takes place owing to the presence of silica. The limes 
employed contained from 0°03 to 19°51% of soluble silica (Portland 
cement). The same soils were treated with water alone for com- 
parison. 

The results showed that no hardening of the soil takes place 
when lime containing large amounts of soluble silica are employed. 
Hydrated silica may itself have a favourable effect on the soil by 
increasing its absorptive power. N. H. J. M. 


Organic Chemistry. 


Composition of Mineral Oils of High Boiling Point. I. The 
Viscous Components of Mineral Oils of High Boiling Point. 
Jutius Marcusson (Chem. Zeit., 1913, 37, 533—534)—Previous 
investigations (ibid., 1911, 35, 729) have shown that the more viscous 
portion of mineral oils (naphthenes, polynaphthenes, paraffins, and 
olefines) is that which dogs not react with formaldehyde and sulphuric 
acid, whilst the reacting portion (benzene derivatives, unsaturated 
naphthenes, and terpenes) is comparatively mobile. Paraffins have 
small viscosity, whilst that of naphthenes is greater than that of 
paraffins of the same molecular weight. ‘The viscosity of mineral oils 
cannot therefore be attributed to the presence of paraffins. This is 
confirmed by the fact that the viscosity of lubricating oils can be 
raised by removal of solid paraffins and lowered by their addition. 
Olefines are present in too small amount to exert a distinct effect on 
the viscosity, so that the diminution in viscosity effected by treating 
oils with fuming nitric acid at —10° must be attributed to the 
destruction of polynaphthenes. The viscosity must therefore be due 
to the presence of naphthenes and polynaphthenes. The former are 
mainly present in the portions distilling below 300°, so that in oils of 
high b. p. and high viscosity, the chief saturated hydrocarbons are 
polynaphthenes. This is confirmed by analysis of a heavy Russian 
machine oil, which, before purification, contained C=85°79% and 
H=12-78%, whilst after treatment with formaldehyde and sulphuric 
acid, the figures obtained were C =85°41%, H=13°07%, which corre- 
spond with the results to be expected from a mixture of condensed 
naphthenes, Further confirmation is found in the high molecular 
weight of machine oils, which ranges from 300 to 400 with a mean 
value of about 350, corresponding with compounds containing 
twenty-five atoms of carbon in the molecule. 

Highly viscous oxygen compounds are present in nearly all machine 
oils, but, generally, in such small amount that their effect is 
inconsiderable. 

The present communication deals only with machine oils, Cylinder 
oils are under investigation. H. W. 


Composition of Mineral Oils of High Boiling Point. II. 
Components of Liquid Paraffin and their Behaviour towards 
Aluminium Chloride. Juxtus Marcusson and C. Vre.itz (Chem. 
Zeit., 1913, 3'7, 550—553).—The so-called liquid paraffin is generally 
regarded as a mixture of liquid hydrocarbons of the parafiin series. 
This view, however, appears improbable, since the substance is usually 
obtained from Russian oils which are comparatively poor in such 
hydrocarbons. 

Two specimens of liquid paraffin were employed, having D{ 0°8827, 
08858, 29 1:4797, 1:4799, specific viscosity at 20°, 23:0, 29°9, 
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[a]> +2°13, 2°35, respectively. The density and refractive index 
indicate that hydrocarbons of the paraffin series cannot be the main 
components of the mixture, whilst ultimate analysis points to the 
presence of polynaphthenes. 

In order to decide whether the optical activity is attributable to 
isoparafiins or polynaphthenes, a specimen of liquid paraffin was 
fractionated under greatly reduced pressure. Density, viscosity, 
refractive index, and optical activity were found to increase with 
increasing b. p. of the fraction. Since the fraction, b. p. 255—277°/ 
4 mm., was completely liquid and only yielded a trace of precipitate 
when cooled with alcohol—ether to — 20°, it appears improbable that 
isoparafiins can be the cause of activity. This is confirmed by the 
results of an ultimate analysis, and further by the fact that optical 
activity is not lost when liquid paraffin is subjected to energetic 
treatment with fuming nitric acid. Activity must therefore be due to 
the presence of polynaphthenes, which is in accord with the observa- 
tion of Bushong and Humphrey (Chem. Zeit., 1912, 36, 1139) that 
optically active naphthenic acids are present in mineral oil. 

The optically active constituents of liquid paraffin are stable towards 
fuming sulphuric or fuming nitric acid, but are readily inactivated 
by aluminium chloride. When a solution of liquid paraffin in carbon 
disulphide was heated on the water-bath during three hours with 
aluminium chloride and the residue left after removal of the solvent 
was extracted with light petroleum, a colourless oil was obtained, 
which possessed feeble optical activity and considerably lower density, 
refractive index, and viscosity than the original material. From that 
portion of the reaction product which was insoluble in light petroleum, 
a viscous, brown substance was obtained, solutions of which were too 
deeply coloured to permit polarimetric observation. In the absence of 
any solvent, similar inactivation was observed. With light petroleum 
as solvent, however, the recovered oil had nearly the same properties 
as the original specimen. This difference is probably attributable to 
the fact that the yellowish-white additive product formed from liquid 
paraffin and aluminium chloride is practically insoluble in light 
petroleum, whilst it is appreciably soluble in carbon disulphide and 
also in liquid paraffin. In the first case, therefore, the liquid paraffin 
becomes practically protected from further action of aluminium 
chloride. 

Finally, a series of experiments has been performed on the action of 
aluminium chloride on different optically active substances dissolved 
in carbon disulphide. Camphcr and castor oil were not affected. Rosin 
oil, oil of turpentine, cholesterol, and the unsaponifiable portions of 
wool grease yielded black masses from which optically inactive 
products were extracted by light petroleum. H. W 


Structure of Acetylene. Apert P. Matuews (J. Physical 
Chem., 1913, 1'7, 320—321. Compare this vol, ii, 494).—The total 
number of valencies in acetylene calculated from the critical data by 
the author’s formula is ten. The formula of acetylene at its critical 
point is therefore H—C—C—H, and not C—C—H,. R. J. C. 
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Preparation of Gy-Dihalogen isoPentanes by the Chlorina- 
tion of 8-Halogen isoPentane. Bapiscue Ani.in- & Sopa-Fasrik 
(D.R.-P. 257600).—When the vapours of monohalogenated tertiary 
isopentanes are treated with chlorine (or bromine), they readily furnish 
a satisfactory yield of the technically important Py-dihalogen ‘so- 
pentanes, and the preparation of By-dichloroisopentane, b. p. 60°/ 
60 mm., from B-chloroisopentane is described. F. M. G. M. 


The Preparation of Carbon Tetraiodide. Marce: LANTENoIS 
(Compt. rend., 1913, 156, 1385—1387).—A critical study of the 
various methods recommended for the preparation of carbon tetraiodide 
(compare Spindler, A., 1886, 434; Moissan, A., 1891, 1420; Robineau 
and Rollin, A., 1895, i, 123). The author adopts Spindler’s method, 
but prefers to replace the calcium iodide with lithium iodide, which gives 
a very pure product on heating it with excess of carbon tetrachloride 
in a vacuum in a sealed tube at 90—92° for five days. The best 
solvents for carbon tetraiodide are benzene, acetone, and carbon 
disulphide. W. G. 


Higher Tertiary Alcohols Derived from Palmitic and Stearic 
Esters. Hucu Ryan and Taomas Ditton (Proc. Roy. [Irish Acad., 1912, 
B, 29, 235—245).—A series of tertiary alcohols has been prepared by 
the action of Grignard’s reagents on esters of palmitic and stearic 
acid. The latter were readily obtained by the addition of a few 
c.c. of concentrated sulphuric acid to a hot solution of the acid in 
excess of the requisite alcohol, the yields in every case being more than 
90% of the quantity theoretically obtainable. The following esters 
were obtained in this manner: methyl palmitate, needles, m, p, 28°; 
ethyl palmitate, long needles, m. p. 24°2°; n-propyl palmitate, needles, 
m. p. 18°8—19°2°; methyl stearate, needles, m. p. 38°; ethyl stearate, 
needles, m. p. 31°; n-propyl stearate, prisms, m. p. 28°6°. 

For the preparation of tertiary alcohols, the solid ester was added in 
small portions to an ethereal solution of the necessary Grignard’s 
reagent. There were thus obtained: dimethylpentadecylcarbinol, 
C,,H,,0, needles, m. p. 35°; diethylpentadecylcarbinol, curved needles, 
m. p. 34—35°; diphenylpentadecylcarbinol, prisms, m. p. 47—48°; 
dimethylheptadecylcarbinol, needles, m. p. 44—45°; diethylheptadecyl- 
carbinol, needles, m. p. 44—45°; dipropylheptadecylcarbinol, needles, 
m. p. 28—30° ; diphenylheptadecylcarbinol, long, curved needles, m. p. 
58°. The action of an ethereal solution of magnesium naphthyl 
bromide on methyl stearate led to the formation of naphthyl heptadecyl 
ketone, C,,H,,*CO-C,,H,, m. p. 55°. 

Diethylheptadecylcarbinyl acetate was obtained as an oily liquid, which 
solidified when placed in iced water, by the action of acetyl chloride 
on diethylheptadecylearbinol. 

Dimethylpentadecylearbinol, when heated on the sand-bath with 
sodium acetate and acetic anhydride, yielded a mixture of the corre- 
sponding acetate and unsaturated hydrocarbon. A similar result was 
obtained with diethylheptadecylcarbinol. 

Dimethylheptadecylearbinol was apparently not affected when heated 
with potash-lime at 250°. At 300°, however, unsaturated substances 
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were produced, but no evolution of hydrogen was observed. Diphenyl- 


heptadecylcarbinol similarly yielded unsaturated substances at 300°. 
H. W. 


Basic Properties of Oxygen. II. Orro Maass and Dovetas 
McInrosn (J. Amer. Chem. Soc., 1913, 35, 535—543).—In an earlier 
paper (A., 1912, i, 825) it has been shown that the compounds formed 
by the union of halogens or halogen hydrides with organic substances 
containing oxygen differ in many respects from molecular aggregates 
containing water or alcohol of crystallisation. In order to ascertain 
whether such compounds exist in solution, conductivity determinations 
have been made of the two-component systems of hydrochloric acid 
with ethyl and methyl ethers and with ethyl and methyl alcohols over 
the complete concentration range at — 89°. The results are compared 
with the freezing-point curves of the different systems. In the case of 
methyl ether, two compounds are formed, namely, Me,O,HCl and 
Me,0,4HCl (?). With ethyl ether, three compounds are produced: 
Et,0,HCl, m. p. — 92°; Et,0,2HCI, m. p. — 88°; and Et,0,5HCI, m. p. 
—s9°. Methyl and ethy] alcohols each yield only one compound, 
namely, MeOH,HCl, m. p. — 62°, and ELOH,HCI, m. p. — 65° The 
conductivity curves indicate the probability of the existence of 
compounds in solution. E. G. 


A Derivative of Quinquevalent Tungsten. Artuur FiscHer 
and Louis Micnie.s (Zeitsch. anorg. Chem., 1913, 81, 102—115. 
Compare this vol., ii, 513).—The electrolysis of a solution of tungsten 
hexachloride in absolute alcohol gives at the platinum cathode a green, 
crystalline compound, C,H,,0,Cl,W. It is decomposed by hot alcohol, 
but may be recrystallised from a mixture of alcohol and chloroform at 
60°, cooling in ice. The compound forms bright green leaflets, with 
metallic lustre and slight fluorescence. I1t is slowly decomposed by hot 
water, yields the blue oxide when strongly heated, and gives the 
iodoform reaction. More than two-thirds of the carbon is evolved on 
heating in the form of ethylene. Oxidation with permanganate 
indicates that the tungsten is quinquevalent. ‘The reactions indicate 
the composition WCI,(OEt),, but the molecular weight is double this, 
and the exact constitution is uncertain. C. H. D. 


Catalytic Actions of Colloidal Metals of the Platinum 
Group. IX. The Hydrogenation of Bgg-lecithin. Cari PaaL 
and Hermann Orume (Ser., 1913, 46, 1297-—1304).—As in previous 
experiments with certain fats (A., 1908, i, 599; 1909, i, 358), so also 
it has been found possible to reduce egg-lecithin to a crystalline 
substance. Merck’s reddish-brown, wax-like egg-lecithin had the 
iodine value, 55:3, but the volume of hydrogen absorbed in presence 
of colloidal palladium in 90% alcoholic solution was higher than this 
value would predict, being about 59 c.c. instead of 48:4 c.c. per 1 gram. 
The hydrolecithin partly separates from the solution, and may be 
recrystallised from chloroform and acetone as a white powder which 
sinters at 83—84°. On hydrolysis with barium hydroxide, it gave 
glycerol, phosphoric acid, and choline, which was identified as the 
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aurichloride, whilst the fatty acids recovered from the soap were 
found, after fractional crystallisation, to contain chiefly stearic acid, 
which would arise from the unsaturated C,,-acids of egg-lecithin. 
The presence of small quantities of acids of lower molecular weight, 
probably myristic, decoic, or lauric acids, showed that the substance 
and consequently the starting material were not quite homogeneous. 
Egg-lecithin is, however, chiefly a palmityl-linolyl-lecithin, and the 
analysis of the hydrolecithin agreed fairly well with C,.H,,O,NP, the 
formula of a palmityl-stearyl-lecithin. J.C. W. 


Uranyl Formate. Gaston Courtois (Bull. Soc. chim., 1913, [iv], 
13, 449—454).—The properties of wranyl formate, (HCO),UO,,H,0, 
which is obtained in non-deliquescent, yellow octahedra by digesting 
the hydrated oxide, UO,,H,O, with dilute formic acid at 80°, are very 
different in many respects from those described by Cichsner de 
Coninck and Raynaud (this vol., i, 333). When crystallised from ice 
water, it still contains 1H,O, and it is not dehydrated by prolonged 
sojourn in a vacuum desiccator. When dried in this manner, it is 
stable up to 100°, loses water at 150°, but also formic acid. A moist 
sample loses water and formic acid at 100°, and becomes insoluble. 
The solubilities are 72% in water at 15°, 4°99% in methyl alcohol at 18°, 
only slightly soluble in concentrated formic acid or alcohol, insoluble in 
other organic media. 

The concentrated solution slowly deposits a basic salt in the cold 
and dark, quickly on boiling, in the form of yellowish-white, truncated 
prisms of the composition (HCO),UO,,H,O, UO,,2H,0O. Prolonged 
boiling with water results in the acid, UO,,H,O. When exposed to 
light for some time, dilute solutions of the formate gradually deposit 
this basic salt mixed with a small amount of a violet hydrate of 
uranoso-uranic oxide. Even in methyl alcohol no brown uranium 
oxide was obtained, but the above violet substance, which was trans- 
formed into the pale yellow oxide, UO,,2H,O, in the air, and into 
the yellowish-white acid, UO,,H,O, on boiling with water. 

J, C. W. 


Molecular Association of Acetic Acid. Emmz Bavup (Bull. 
Soc. chim., 1913, [iv], 13, 435—438).—According to the surface 
tension measurements of Ramsay and Shields (A., 1894, ii, 179), acetic 
acid exists in double molecules at the ordinary temperature. This was 
found to be the case when the acid is mixed with some organic solvents 
(A., 1912, ii, 233, 331, 1147), and is again confirmed by cryoscopic 
measurements in nitro- and chloro-benzene. The fact holds good even 
for strong solutions, from which it follows that the pure acid is 
bimolecular, and that the solvent has no associating influence in these 
cases, 

Formic acid, however, like water, has a dissociating effect and the 
unimolecular value i is obtained. The freezing-point curve for mixtures 
of the two acids does not indicate the formation of a compound, but it 
is assumed that combination does take place, since the heat absorbed 
on mixing the two substances is much less than the heat of dissociation 
of the double molecules. An equilibrium between the double molecules 
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and the mixed molecules, (C,H,O,),+(CH,O,), <= 2(C,H,O,,CH,0,), 
would require that in a dilute solution of acetic acid in formic acid, 
the acetic acid molecule would produce two molecules of the mixed 
acid and cause an excessive depression of the freezing point, leading, 
therefore, to the unimolecular value for the molecular weight. 

J.C. W. 


Margaric Acid and its Relations to Palmitic and Stearic 
Acids. Rosert F. Rurran (8th Inter. Cong. Appl. Chem., 1912, 25, 
431—442).—The history of margaric acid is related, a method of 
preparing the acid by the Grignard reaction is described, and the 
chief constants of the acid are recorded in comparison with those of 
palmitic and stearic acids. 

When cetyl iodide is treated with magnesium in ether, in presence 
of iodine as a catalyst, micaceous crystals of the organo-magnesium 
compound separate. If the mixture is then treated with carbon 
dioxide, a mixture of ditriacontane and margaric acid is formed, the 
yield of the acid being 50% of the theoretical under the best conditions, 
which include the use of dry reagents throughout the operations. A 
method for the separation of the hydrocarbon and acid is described. 
Margaric acid crystallises in colourless, bulky, shining plates, melts at 
59°9—60° (corr.), and solidifies at 58°8°, It has D 0°8532 at its 
melting point, n= 1°4342 at 60°, and the coefficient of expansion is 
6°65 x 10-4 at 60—80°. The following quantities (grams) dissolve in 
100 grams of dry alcohol at the temperatures named: 0°, 1:53; 5:4°, 
2°42 ; 10°, 4:12; 15°, 6°72 ; 21°, 13°4; 28°,32°14. Methyl margarate, 
m. p. 29°, forms waxy scales. Ethyl margarate, m. p. 27°5°, ecrystal- 
lises in waxy plates. Lthylene margarohydrin, m. p. 53°2°, forms 
pearly scales, and ethylene dimargarate, m. p. 70°4°, glistening plates. 

a & &, 


Saponification of Triglycerides. Junius Meyer (Chem. Zeit., 
1913, 37, 541—542).—The author criticises the experiments of 
Fortini (A., 1912, i, 826) on the saponification of triolein with alkali 
hydroxide in alcohol. The latter found that the curves obtained by 
plotting (1) quantity of triglyceride hydrolysed against time, or 
(2) acetyl number against time, were composed of three parts 
corresponding with (a) formation of diglyceride; (6) formation of 
monoglyceride, and (c) formation of free fatty acid. 

According to the author, the amount of alkali consumed is not a 
measure of the quantity of triglyceride saponified, since a portion of it 
is used in decomposing di- and mono-glycerides (compare Kellner, A., 
1909, i, 357, 548, 759). Also, by plotting alkali consumed against 
time, a continuous curve is obtained in the saponification of triacetin 
in homogeneous solution by 0°01 and 0°02 potassium hydroxide 
(Meyer, A., 1909, ii, 803). Further, the determination of the acetyl 
number after definite intervals of time is not a satisfactory method of 
following the course of the reaction, since, particularly with the 
unsaturated oleic acid and its glycerides, this number depends greatly 
on the conditions under which the determination is executed, and is 
further complicated by the decomposition of the triglyceride into olein 
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acetate and glycerol occurring with intermediate formation of di- and 
mono-glycerides (compare Kremann, A., 1905, ii, 630; 1908, i, 120; 
Fanto and Stritar, 1908, i, 499). H. W. 


The Behaviour of Paints Under the Conditions of Practice, 
with Special Reference to the Aspersions Oast on Lead 
Paints. Henry E. Armstrone and C. A. Kiem (J. Soc. Chem. Ind., 
1913, 32, 320—331).—This communication is, to a great extent, critical 
and polemical against the work of Baly (Zhe Oil and Colour Trades 
Journal, 1911, 1518; A., 1912, i, 533), and the report of Breton 
in connexion with lead paints. The experimental part deals with the 
formation of volatile products from linseed and other oils and the 
ordinary materials used in making paints, and with the test for lead 
in the volatile products, if any, from paint materials. The leaf of the 
common shrub, Aucuba Japonica, or the spotted Japanese laurel, is 
used as a test for volatile products, in the presence of which it blackens 
more or less rapidly. 

The conclusions arrived at are: The vapours produced during the 
drying of white-lead pastes and paints do not contain lead. The 
vapours given off as paints dry consist of turpentine for the most part, 
together with oxidation products of the oil ; the latter are common to 
paints generally containing oil so treated that it will dry. The oxida- 
tion products formed from the oil during drying are harmless under 
the conditions of practice. ‘The toxic effects sometimes experienced 
from drying paints are to be ascribed to turpentine; in many cases 


effects which have been regarded as due to lead-poisoning are attribu- 
table to other causes, especially to turpentine. The dangers attending 
the use of lead compounds are only the well-known mechanical 
dangers, T. &, 


Cerebronic Acid. II. Paa@sus A. Levene and O. J. Wust 
(J. Biol. Chem., 1913, 14, 257—266. Compare A., 1912, i, 936).— 
Previous work indicated that cerebronic acid has the structure of an 
a-hydroxypentacosoic acid; on reduction the acid formed a hydro- 
carbon, m. p. 544—57°. According to Krafft and Marie, n-pentacosane 
has m. p. 53°5—-54°. The experiments were repeated with a larger 
supply of material, and the melting point came out at the latter 
figure. By reduction of the acid, C,,H,.0,, obtained by oxidation of 
cerebronic acid, a hydrocarbon, melting at 51—52°, was obtained, which 
is the melting point of normal tetracosane. Cerebronic acid is a 
a-hydroxy-n-pentacosoic acid, 

Acetylcerebronic acid, C,,H,.0,, obtained by the action of acetic 
anhydride on cerebronic acid, is a white, crystalline solid, m. p. 
55°5—56°, and solidifies at 53—54°. W. D. H. 


Formation of f-Ketone Esters by the Application of 
Reformatsky’s Reaction. Treat B. Jonnson (J. Amer. Chem. Soc., 
1913, 35, 582—585).—Fittig and Daimler (A., 1887, 361) have shown 
that ethyl chloroacetate reacts with ethyl oxalate in presence of 
amalgamated zine with formation of ethyl ketipate. Reformatsky, in 
his work on the synthesis of dibasic hydroxy-acids (A., 1896, i, 206) 


i. 588 ABSTRACTS OF CHEMICAL PAPERS. 


found that ethyl a-bromopropionate reacts with ethyl formate with 
production of ethyl B-hydroxy-aa-dimethylglutarate, but he obtained 
no evidence of the formation of ethyl formylpropionate corresponding 
with Fittig and Daimler’s ethyl ketipate. In attempting, however, to 
prepare ethyl B-hydroxyglutarate from ethyl formate and ethyl chloro- 
acetate (A., 1899, i, 516), he obtained ethyl trimesate as the chief 
product of the reaction, this having been formed by a condensation of 
ethyl formylacetate. The production of ethyl formylacetate and ethyl 
ketipate are analogous, and represent the first stage of Reformatsky’s 
synthesis. 

These results suggested that perhaps other esters besides ethyl 
formate and ethyl oxalate might undergo similar condensations with 
esters of halogen-substituted acids, and this has been found to be the 
case. The reaction has been applied to ethyl ethoxyacetate, ethyl 
a-ethoxypropionate, ethyl bromoacetate, and ethyl a-bromopropionate, 
and the following esters have been obtained: Lthyl y-ethoawyaceto- 
acetate, OEt‘-CH,*CO-CH,°CO,Et, b. p. 110°/20—21 mm., 116—120°/ 
26—27 mm., 120—125°/30 mm., and 130—136°/45 mm. Zthyl 
y - ethoxy - a - methylacetoacetate, ene ee ee b.  p. 
113—116°/18—20 mm., and 116°/24 mm. Lthyl y-ethoxy-y-methyl- 
acetoacetate, OEKt‘-CHMe-CO-CH, ‘CO, Et, b. p. 110—115°/19 mm. 
Ethyl +y-ethoxy-ay- .dimethylacetoacetate, OEt-CHMe-CO-CHMe: CO, Et, 
b. p. 108—115°/16 mm. E.G. 


Real and Supposititious Oxalomalonic Esters and Applic- 
ability of Methanetricarboxylic Ester for Synthetic Purposes. 
RoianDScHotiand WitHELM Eczrer (Annalen, 1913,39'7,301—366).— 
The triethyl] oxalomalonate (ethyl ketoethanetricarboxylate) and corres- 
ponding acid described by Kurrein (A., 1905, i, 413) are a mixture of 
ethyl oxalate and malonate, and a mixture of hydrated oxalic acid and 
malonic acid respectively. Also the substance, b. p. 220°/10 mm., 
obtained by Bouveault in 1898 from ethyl sodiomalonate and ethyl 
oxalic chloride, and described by him as triethyl oxalomalonate, 
CO,Et-CO-CH(CO,Et),, cannot be this compound, as the sequel proves. 

[With Eat Heuser. |—Methy] dichloromethoxyacetate, 

OMe:-CCl,:CO,Me, 

which is obtained in 80—90% yield by heating methyl oxalate and 
phosphorus pentachloride (14 mols.) at 130—135° for thirty hours, is 
converted into methyl chloropyruvate, CO,Me:COCI, to the extent of 
60% by heating it with a small quantity of platinum black in a bath 
at 200° until the temperature cannot be raised above 140—160°; the 
methyl oxalic chloride, b. p. 117—118°, is then removed by distillation, 
and the residue again heated, a quantity of platinum black being again 
added if necessary. 

Methyl sodiomalonate and methyl chloropyruvate in equal molecular 
quantities react in dry ether in a freezing mixture to form methyl 
malonate and methyl dioxalomalonate (methyl ay-diketopropane-aBpy- 
tetracarboaylate), C(CO,Me),(CO-CO,Me),; after the removal of the 
ether by a current of air at 25°, the residue is vigorously shaken with 
ice-water, by which all products are dissolved except the tetracarb- 
oxylate. 
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Methyl dioxalomalonate, m. p. 97°5—98°, colourless needles or prisms, 
which can be also prepared in a similar manner from methyl] chloro- 
pyruvate and methyl sodio-oxalomalonate (see below), is unattacked by 
alkaline potassium permanganate or by bromine, and is therefore not 
an O-derivative, CO,Me*CO-C(CO,Me):C(OMe)-O-CO:CO,Me or 

C(CO,Me),:C(CO,Me):O-CO-CO,Me, 

but is a very reactive substance in other ways. It is decomposed by 
water, slowly at the ordinary temperature and rapidly by heating, into 
oxalic acid and methy! malonate. It is decomposed in the same manner 
by boiling methyl alcohol, with or without potassium hydroxide. 
Ammonia, phenylhydrazine, and aniline also decompose the tetracarb- 
oxylate, producing methyl malonate and oxamide, oxalic acid diphenyl- 
hydrazide, or methyl oxanilate respectively. 

By heating at 180—200°, methyl dioxalomalonate loses carbon 
monoxide and is converted into methyl oxalomethanetricarboxylate 
(methyl ketoethanetetracarboxylaie), CO,Me*CO-C(CO,Me),, m. p. 91—92°, 
b. p. 285—286° or 179—180°/15 mm., colourless plates, which is also 
prepared by heating methyl chloropyruvate and methy! sodiomethanetri- 
carboxylate in benzene (see below). The ester is remarkably stable when 
heated, being almost unchanged after boiling for one and a-half hours. 
It does not give a coloration with alcoholic ferric chloride. When boiled 
with methyl alcohol, the ester is rapidly converted into methyl! oxalate 
and methyl methanetricarboxylate, CH(CO,Me),, m. p. 45—46°, b. p. 
242°7° (corr.) or 128°/15 mm., colourless prisms. Methyl methanetri- 
carboxylate is also obtained by heating a suspension of methyl 
sodiomalonate in benzene with methyl chloroformate ; it is soluble in 
dilute sodium hydroxide or carbonate, and forms with methyl-alcoholic 
sodium methoxide a sodio-derivative, C,H,O,Na, colourless needles. 
Methyl methanetricarboxylate exists as the ketonic modification in the 
crystalline state, but when fused or in alcoholic solution it is partly 
changed to the enolic form, since the reddish-brown coloration produced 
by ferric chloride gradually becomes more intense. 

Many attempts have been made to prepare methyl oxalomalonate 
(methyl ketoethane-aa-tricarboxylate) from methyl sodiomalonate and 
methyl chloropyruvate under different conditions of temperature and 
concentration, but the principal product is always methyl dioxalo- 
malonate. The desired ester, however, has been obtained from methyl 
dioxalomalonate by careful decomposition with methyl alcohol or 
methyl sodiomalonate. The preparation is difficult because methyl 
oxalomalonate itself is decomposed into methyl oxalate and methyl 
malonate by methyl alcohol. A 10% solution of methyl dioxalo- 
malonate in benzene is kept with an equal molecular quantity of 
methyl alcohol for thirty days at the ordinary temperature, or at least 
four days at 50°, the product is distilled under about 12 mm. pressure, 
and the ethereal extract of the residue is fractionally crystallised, 
whereby methyl oaalomalonate, CO,Me*CO-CH(CO,Me),, m. p. 49—50°, 
colourless needles, is obtained, the yield being about 50% of the amount 
ascertained volumetrically (see below). The ester is also obtained 
by treating a suspension of methyl sodiomalonate (2 mols.) in benzene 
at 50° with methyl dioxalomalonate (1 mol.), removing the yellow 
precipitate (sodio-derivatives of methyl oxalomalonate and methyl 
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malonate), suspending it in ether at 0°, and treating it with dilute 
sulphuric acid at 0°; the ester is obtained from the ethereal solution. 
A third method of preparing methyl oxalomalonate from methyl 
sodiomalonate and methyl chloropyruvate is described. 

Methyl] oxalomalonate forms colourless solutions in aqueous sodium 
hydroxide or carbonate, and does not react in ether with sodium. At 
120—130° it decomposes quantitatively into carbon monoxide and 
methyl methanetricarboxylate, and thus reacts as the ketonic modi- 
fication. By titration with alcoholic bromine and B-naphthol by Meyer’s 
method, it is shown that the ester is entirely enolic in alcohol or 
benzene, but contains about 7%, 21%, and 94% (%) of the ketonic 
modification in chloroform, acetone, and glacial acetic acid respectively. 
Meyer’s method can also be employed to show that the maximum 
(molecular) percentage of methyl oxalomalonate obtained from equal 
molecular quantities of methyl alcohol and methyl dioxalomalonate in 
benzene (at 18° or at 50°) is about 71%. 

The series of ethyl esters corresponding with the preceding methyl 
esters has been prepared. Ethyl sodiomalonate and ethyl chloro- 
pyruvate react in ether to form ethyl malonate and a mixture of ethyl 
oxalo- and dioxalo-malonates, from which the latter cannot be isolated. 
By distillation under 15 mm. pressure, the mixture decomposes, 
evolves carbon monoxide, and produces ethyl methanetricarboxylate, 
CH(CO,Et),, m. p. 285°, and ethyl oxalomethanetricarbomylate, 
CO,Et-CO-C(CO,Et),, b. p. 191—192°/15 mm. (Bouveault’s so-called 
ethy! oxalomalonate). 

By treating an ethereal solution of the preceding mixture of ethyl 
oxalo- and dioxalo-malonates with sodium, ethyl sodio-oxalomalonate, 
C,,H,,0,Na, is obtained as a white precipitate, from which ethyl 
oxalomalonate, Di’ 1°1147, is obtained. Ethyl oxalomalonate is soluble 
in dilute sodium hydroxide or carbonate, but is not attacked by 
sodium except in the presence of a little ethyl malonate. It develops 
a red coloration with alcoholic ferric chloride, decomposes by heating 
into carbon monoxide and ethyl methanetricarboxylate, and is 
decomposed by water or phenylhydrazine in the same manner as 
the methyl ester. 

Ethyl dioxalomalonate, C(CO,Et),(CO*CO,Et),, is obtained from ethyl 
chloropyruvate and ethyl sodio-oxalomalonate in ether, and decomposes 
by heating. 

Conrad and Guthzeit, Michael, and others have tried to utilise 
methanetricarboxylic esters for synthetic purposes. Their efforts have 
been unsuccessful, since they used alcohol, by which alkyl methanetri- 
carboxylates are decomposed into alkyl malonates. In the absence of 
alcohol, alkyl sodiomethanetricarboxylates can be used for synthetic 
purposes as effectively as ethyl sodioacetoacetate or sodiomalonate, 
higher temperatures, however, being necessary. 

Dimethyl ethyl methanetricarboxylate, CO,Et‘CH(CO,Me),, prepared 
from methyl sodiomalonate and ethyl chloroformate, has b. p. 
240—241°, or 138—139°/12 mm., and forms with sodium ethoxide a 
white sodio-derivative. Ethyl sodiomethanetricarboxylate reacts with 
methyl iodide at 140° to form ethyl ethane-aaa-tricarbouylate, 
CMe(CO,Et),, b. p. 250°, or 130°/11 mm., and with ethyl iodide, in a 
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similar manner, to form ethyl propane-aaa-tricarboaylate, CEt(CO,Et),, 
b, p. 258°, or 146°/17 mm. ; the latter ester, which has a bitter taste, 
is converted into ethyl carbonate and ethyl sodioethylmalonate by 
alcoholic sodium ethoxide. 

Ethyl sodiomethanetricarboxylate and acetyl chloride react, finally 
on the water-bath, to form ethyl acetylmethanetricarboxylaie (ethyl 
B-ketopropane-aaa-tricarboaylate), C(CO,Et),-COMe, b. p. 253° or 
147—148°/14 mm., and with benzoyl chloride to form ethyl benzoyl- 
methanetricarboxylate, C\,H,.O,, b. p. 214°/14 mm. Methyl sodio- 
methanetricarboxylate and methyl chloro-formate react at 120° to 
form methyl methanetetracarboxylate, C(CO,Me),, m, p. 74—75°, b. p. 
295° (corr.)/735 mm., or 163°/12 mm., colourless, tasteless needles, which 
is not attacked by alkaline potassium permanganate or by bromine, 
and is converted into malonic acid by dilute sulphuric acid and into 
methyl carbonate and methyl sodiomethanetricarboxylate by alcoholic 
sodium methoxide. Dimethyl diethyl methanetetracarboxylate, b. p. 
293°, or 167°/11 mm., and ethyl methanetetracarboxylate, m. p. 13°5°, 
b. p. 304° (corr.)/735 mm,, or 173°5°/12 mm., Di?’ 1:0886, both of which 
have a bitter taste, are also described. 

Ethyl oxalomethanetricarboxylate (see above) is also obtained from 


ethyl sodiomethanetricarboxylate and ethyl chloropyruvate in benzene. 
C. 8. 


Effect of Heating Paraformaldehyde with a Trace of 
Sulphuric Acid. Joun G. M. Dunuop (Proc. Camb. Phil. Soc., 1913, 
17, 180—181).—When a mixture of paraformaldehyde and sulphuric 
acid is heated at 115° in a sealed tube, bent in such a manner that one 
end is heated while the other end is kept cool by immersion in a beaker 
of water, a mobile distillate is obtained, which, when fractionated, 
yields methyl formate and a liquid, b. p. 95—96°, still under investiga- 
tion, which appears to be a polymeride of formaldehyde. The yield 
of methyl formate is very variable and depends on the amount of 
sulphuric acid and also on the temperature. With about six drops of 
sulphuric acid to ten grams of trioxymethylene, a yield of about one to 
two grams of ester appears to be usual, With five grams of acid 
to the same weight of trioxymethylene, great charring takes place 
and practically no ester is formed. H. W. 


Methylation of isoValerone by means of Sodamide and 
Methyl Iodide. Tetramethylisovalerone or Byyect-Hexamethyl- 
heptan-d-one. AxLpBin Hatter and Epovarp Bauer (Compt. rend., 
1913, 156, 1295—1298. Compare this vol., i, 488).—By the action of 
sodamide on isovalerone dissolved in benzene, followed by addition of 
methyl iodide according to the usual method, a liquid was obtained 
which, after twice repeating this methylation, gave, on fractional 
distillation, Bye{-tetramethylheptan-8-one, b. p. 76—78°/13 mm., yield- 
ing only traces of an oxime, and Byyel-pentamethylheptan-d-one, b. p. 
88—89°/13 mm., which gave no oxime, and was not decomposed on 
boiling with sodamide in benzene. The last substance on further 
methylation with sodamide and methyl iodide in toluene yielded 
Byyecl-hexamethylheptan-d-one, b. p. 107—109°/14 mm., which gave 
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neither oxime nor semicarbazone, and was not decomposed by sodamide 
in boiling toluene. On reduction with sodium in alcohol, it yielded 
the corresponding Byyecl-hexamethylheptan-8-ol, b. p. 115— —117°/ 13 mm., 
giving a phenylurethane, m. p. 91—92°. W. G. 


Reactions of Methylene. IV. The Decomposition of Ketens 
at High Temperature. Herrmann Sraupinecer and R. Enpie (Ber., 
1913, 46, 1437—1442. Compare A., 1912, i, 245).—Since it has 
been shown (this vol., i, 604) that dicarbon dioxide is incapable of 
existence, but decomposes into carbon monoxide with rupture of the 
ethylenic bond, whilst, generally, ethylene derivatives are remarkably 
stable towards heat, the authors have been led to examine the 
behaviour of ketens at high temperatures, as these substances form 
an intermediate link between dicarbon dioxide and the true ethylene 
derivatives, 

The experiments were performed in a quartz tube closed at one end 
at which the substance was placed. In the middle of the tube a silver 
spiral was placed which could be maintained at 600—700°. The tube 
was further connected with a suitable condensing arrangement, 
Previous to an experiment the tube was exhausted. The substance 
was then vaporised, and the vapours conducted over the heated spiral. 

Diphenylketen, when heated in the above manner, yielded fluorene 
in accordance with the —— 


(CyH),C:00 —> on >c<+ CO. —> ie > OH + 00. 


Dimethylketen, obtained by heating inninealinaes yclobutane, 
gave propylene and tetramethylethylene : 


CMe,:CO —> OMe,< —> CH,:CH:CH, ; 20Me<. —> CMe,:CMe,. 


In similar circumstances, diphenylethylene and _ tetraphenyl- 
ethylene were not altered, whilst only slight decomposition occurred 
with diphenyldichloroethylene. Diphenylmethane also underwent no 
change. At 250°, diphenylbromomethane was converted into tetra- 
phenylethylene and hydrogen bromide. When the silver spiral was 
replaced by fragments of porcelain, diphenylbromomethane and 
diphenylchloromethane yielded at 700° tetraphenylethylene instead of 
fluorene, so that possibly the course of the reaction depends on the 
contact material. 

Phenylcarbimide and phenylthiocarbimide were not affected by a 
silver spiral at 700°, or by a platinum spiral heated to glowing. 

H 


Esterification of Dihydroxyacetone with Phosphates. 
ALEXANDER VON LEBEDEV (Zeitsch. physiol. Chem., 1913, 84, 305).— 


Polemical (compare Euler and Johansson, A., 1912, i, 750). 
E. F, A. 


The Action of Ultraviolet Light on Sucrose. YnNeve 
Datstrom (Arkiv. Kem. Min. Geol., 1913, 4, No. 30, 1—14).—The 
source of ultraviolet light was an arc burning between carbon or iron 
electrodes. The apparatus was similar to that used by Euler and 
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Ohlsén (A., 1911, i, 524), the temperature being 70°. The progress of 
any reaction taking place was followed by observing the change in 
rotation of the solutions used, and by titrating any acid formed with 
standard barium hydroxide solution. 

The action of the light of short wave-length produced by the above- 
mentioned arcs consists, in the first instance, in the formation of an 
organic acid, which then brings about the hydrolysis of the remaining 
sucrose. Any direct action of the ultraviolet light on the hydrolysis 
can only be very small. T. 8. B. 


Action of Reducing Agents on the Chloraloses. Mavuricz 
Hayriot and AnpRE Kune (Compt. rend., 1913, 156, 1380—1382),— 
a- and B-Chloralose and galactochloralose are reduced in aqueous 
solution by aluminium activated with mercury, one of the chlorine 
atoms being replaced by hydrogen, and the products obtained are the 
same as in the action of ammonia on the chloraloses (compare A., 1911, 
i, 524, 525). In alkaline solution, sodium amalgam removes a second 
atom of chlorine, and from a-chloralose a compound, C,H,,0,°CH,Cl, 
m. p. 168°, is obtained. 8-Chloralose yields a similar compound, m. p. 
166°, giving a dibenzoyl derivative, needles, m. p. 149°, and on oxidation 
with nitric acid it yields a non-crystalline substance giving with 
hydrazine hydrate a compound, C,H,O,Cl,N,H,, white needles, 
m. p. 170°. 

Sodium in liquid ammonia removes the third chlorine atom from the 
chloralose, but the product of the action could not be crystallised, the 


action seeming to lead to the destruction of the chloralose nucleus. 
W. G. 


Pseudo-crystals of Starch and Crystals of Dextrose. 
Giovanni Ma.ritano and (Mile.) A. N. Moscuxov (Compt. rend., 
1918, 156, 1412—1415. Compare A., 1910, i, 301, 817).—The so- 
called crystals of starch, when examined microscopically, although 
resembling crystals of dextrose fairly closely, are found not to have a 
true crystalline form. These particles of starch have not the 
polyhedric form, neither do they exhibit the phenomenon of 
birefringence. W.G. 


The Molecular Size of Dextrin-8. Witnerm Bixtz and 
WitnELmM )«=6TrutTnE (Ber, 1913, 46, 1377—1380. Compare 
Pringsheim and Langhans, A., 1912, i, 832).—The osmotic pressures 
exerted by dilute solutions of dextrin-8 in a cell composed of collodion 
impregnated with copper ferrocyanide have been measured directly, 
and the calculated molecular weights plotted against concentration. 
By extrapolation for infinite dilution, the value 950+50 is obtained, 
which confirms the expectation that dextrin-@ is a hexa-amylose. The 
fact that the curve rises rapidly with increasing concentration is not 
due so much to association as to the time required to reach 
equilibrium, for higher pressures and therefore lower molecular 
weights are obtained when ithe water column is allowed to sink to 
position than when it is made to rise. The method is being described 
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in another place. The results obtained for similar substances com- 
pare favourably with the values obtained by cryoscepic and other 
means. J.C. W. 


Cellulose. Epwarp G. Parker (J. Physical Chem., 1913, 17, 
219—229).—Lange’s method of estimating cellulose by hydrolysing 
the non-celluloses with potassium hydroxide, and the various 
modifications of it which have been proposed, give untrustworthy 
results, as the yield of normal cellulose varies with slight variations 
in the time of boiling, concentration of alkali, and temperature, 
By heating in a paraffin bath at 130—140° under reflux, after a 
certain interval of time the yield of normal cellulose from absorbent 
cotton became constant. The time required for the hydrolysis of the 
non-celluloses was less with dilute potassium hydroxide within the 
limits used, a 1 or 2% solution requiring three hours and a 20% 
solution fifteen hours. It is suggested that the increased evolution 
of steam from the dilute solutions carried the non-celluloses more 
rapidly into suspension where the alkali could act on them. 

The author’s sample of cotton wool contained approximately 
92—93% of normal cellulose, 4—5% of soluble cellulose, and 3°25% 
of water. 

Samples of oxycellulose prepared by the action of hydrochloric 
acid and pcetassium chlorate and of cellulose reprecipitated from 
cuprammonium solution contain a much higher proportion of matter 
soluble in potassium hydroxide. It is suggested that the soluble part 
of cotton wool consists of oxy- and hydro-cellulose and that cotton 
reprecipitated from Schweitzer’s reagent consists largely of 
oxycellulose. R, J. C. 


Esters of Cellulose with Benzoic Acid and their Derivatives. 
G. J. Briaas (Zeitsch. angew. Chem., 1913, 26, 255—256).—Hauser 
and Muschner have stated (this vol., i, 363) that they were unable to 
prepare the dibenzoate and tetrabenzoate described by Cross and 
Bevan. The author gives in detail the methods which were employed 
in the preparation of these derivatives of cellulose. Both esters are 
obtained by treating alkali cellulose with a 5—10% solution of 
benzoyl chloride in benzene, and are separated, first by treating the 
crude product with chloroform or glacial acetic acid in which the 
tetrabenzoate dissolves, and then by treating the residue with a 
cuprammonium solution which removes the unattacked cellulose. 


W. H. G. 


Oxycellulose. R. Oxrren (Zettsch. angew. Chem., 1913, 26, 
246—250).—The oxycelluloses prepared by the methods of Witz, 
Nastukoff, Vignon, or Faber and Tollens are not simple substances. 
An oxycellulose having properties differing from those already known 
and described in the literature is obtained by passing an electric 
current between platinum electrodes and through a solution of 
potassium chloride containing cellulose in suspension. Under this 
treatment a large proportion of the cellulose is decomposed and passes 
into solution, but if the electrolysis is not carried too far, a product 
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is obtained which is soluble ina 10% solution of sodium hydroxide 
and has a copper value of 21°0—29°6 according to the extent of the 
electrolysis, the reducing power becoming greater as the treatment 
is prolonged. If the electrolysis be carried sufficiently far, the 
product obtained dissolves in water, forming a stable, colloidal 
solution, and has a copper value as high as 39°5. 

The oxycellulose prepared by the electrolytic method is rapidly 
destroyed by a hot solution of sodium hydroxide, and when dissolved 
in a cuprammonium solution gives a very limpid solution. It is 
converted by sulphuric acid into dextrose, but the yield is not so 
high as in the case of cellulose, for whereas 100 parts of the latter 
yield 111 parts of dextrose, 100 parts of oxycellulose yield only 
100 parts of dextrose. Oxycellulose when acetylated, using zinc 
chloride as catalyst, yields an acetate, part of which is soluble in 
acetone and has [a], — 17°, and part in chloroform ({a], — 19° to — 20°) ; 
the proportion of acetyl radicle present in the product is not so high 
as in cellulose triacetate. 

The yield of cellobiose acetate from oxycellulose is also not so great 
as from cellulose. W. H. G. 


Formation of Humic Substances by the Action of 
Polypeptides on Sugars. Louis C. Maitiarp (Compt. rend., 
1913, 156, 1159—1160. Compare A., 1912, i, 13, 169; this vol., 
i, 165).—Glycylglycine like glycine itself readily reacts with xylose 
and dextrose in the presence of water, with the evolution of carbon 
dioxide and formation of brown humus-like substances, which are 
insoluble in boiling water and dilute acids, but partly soluble in 
ammonia and potassium hydroxide, from which solutions they are 
reprecipitated on neutralisation. Three samples of commercial 
peptones behaved similarly with the sugars. W. G. 


Some Tetramethylammonium Compounds. Jarostavy Mi- 
BAUER (J. pr. Chem., 1913, [ii], 87, 397—403).—The following tetra- 
methylammonium salts are described: perchlorate, white crystals 
(solubility in cold water 1:126:100); permanganate, purple-red, 
tetragonal crystals, which readily decompose on exposure to moist air, 
and explode violently when heated. The dithionate, prepared by the 
interaction of the sulphate and barium dithionate in aqueous solution, 
forms lustrous, transparent, colourless cubes and cctahedra. The 
thiocyanate crystallises in white, felted needles, the stannichloride in 
white, microscopic octahedra, and the stannibromide in pale yellow, 
microscopic octahedra, Tne borate, (NMe,),B,O,,5H,O, forms strongly 
refractive, transparent crystals, probably belonging to the triclinic 
system. The sulphide and fluoride could not be obtained in a pure 
condition. F. B. 


Non-equivalence of the Five Valencies of Nitrogen. Jaxkosp 
MEISENHEIMER (Annalen, 1913, 39'7, 273—300).—The author's explana- 
tion of the existence of amine-oxides in enantiomorphous configurations 
(A., 1912, i, 25) tacitly assumes the non-equivalence of the five 
valencies of the nitrogen atom. Many facts can be quoted in support 
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of the assumption, but it has now been definitely proved. Trimethy]- 
amine oxide reacts additively with an alkyl iodide, and its hydrochloride 
reacts with sodium alkyloxide, as follows: 


OR Na0H 
Me,NO+RI —> Me,N<; ° --> Me,N<OR (1). 


Me,NO + HCl —> MeN<Or i MeN<On (II). 


The position of the halogen atom in the ammonium salt is occupied 
by OH in substance (I) and by OR in substance (II). Several such 
pairs of isomerides have been prepared, and in every case the two 
substances are fundamentally different, The substances have not been 
isolated in the solid state, but by the evaporation of its aqueous 
solution, substance (I) decomposes quantitatively into trimethylamine, 
an aldehyde, and water, whereas substance (II) yields trimethylamine 
oxide and the alcohol R-OH. Pairs of isomerides of the types 


Me woOR and Me NOR have also been obtained ; the evaporation 
3 SOR 3 SOR P 


of their solutions yields trimethylamine, an alcohol, and one aldehyde, 
the aldehyde always being that corresponding with the alkyl group of 
the alkyloxy-group not attached to the unique “ fifth ” valency of the 
quinquevalent nitrogen atom. Consequently, the two alkyloxy-groups 
are not attached to the nitrogen atom in the same manner. 


The author discusses the constitutions of the isomerides MeN<On 
and MeN<OR , and gives reasons for rejecting formule : 


Me,N: <<, 


and Me,N:0</,, [Me,NO]... R-OR’ and [Me,NO]... ROR, and 
[Me,N ...ORJOR’ and [Me,N ... OR’JOR, based on the oxonium, 


oxonium-ammonium, and (Werner’s) ammonium theories respectively. 
A modification of the last theory is adopted. In Werner’s formula 
of ammonium chloride, the nitrogen atom still remains in a sense 
tervalent ; the four hydrogen atoms are attached to the nitrogen 
atom each by an amount of affinity less than that corresponding with a 
principal valency, so that the group NH, has an amount of residual 
affinity whereby it functions as a univalent group and is attached to 
the acid radicle. Objections can be raised against this view (compare 
Moore and Winmill, T., 1912, 101, 1673). The author is of opinion 
that in ammonium compounds the nitrogen is quinquevalent, all five 
atoms or groups being attached to it by principal valencies, four in an 
inner, the fifth in an outer, zone; the atom or group in the outer zone 
is not attached in any definite position, and therefore exerts no influence 
on the asymmetry of the molecule. The author’s pairs of isomerides 
are consequently represented by the formule: [Me,N-OR]-OR’ and 
[Me,N-OR’]OR, which satisfactorily represent their behaviour. 
[With Kurr Brataine, }— Hydrated trimethylamine oxide, 
NMe,0,2H,0, 

prepared best by Dunstan and Goulding’s method (T., 1899, 75, 
1005), can be dehydrated by heating under 10—-12 mm. at a tempera- 
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ture not exceeding 150° until the greater part of the water has been 
expelled ; the temperature is then raised to 190-—200°, when trimethyl- 
amine oxide, NMe,O, sublimes in colourless needles, m. p. 208°, which 
are extremely hygroscopic. By boiling for three-quarters of an hour 
with ethyl iodide in ethyl alcohol or with propyl iodide in propyl 
alcohol, the anhydrous oxide is readily converted into additive com- 
pounds, OEt‘NMe,I, m. p. 122—125°, and OPr-NMe,I, m. p. 
145—147°, respectively, both colourless, crystalline substances. By 
treating a dilute aqueous solution of methoxytrimethylammonium 
iodide with silver oxide and subsequently with cold hydrochloric acid 
and evaporating, methoxytrimethylammonium chloride, OMe:NMe,Cl, is 
obtained, but the evaporation of an alcoholic solution of the methoxy- 
trimethylammonium hydroxide without the addition of hydrochloric 
acid results in the formation of trimethylamine (isolated as the 
platinichloride) and formaldehyde (isolated as the p-nitrophenyl- 
hydrazone). Similar results are obtained by the evaporation of 
alcoholic solutions of ethoxytrimethylammonium hydroxide and 
propoxytrimethylammonium hydroxide, acetaldehyde and _prop- 
aldehyde, respectively, being formed. By treating trimethylamine 
oxide hydrochloride, dissolved in the necessary alcohol, with the 
calculated amount of sodium methoxide, ethoxide, or propoxide, 
hydroxytrimethylammonium methoxide, ethoxide, and propowide respec- 
tively are produced, OH-NMe,*OR. By evaporation of their alcoholic 
solutions, these substances yield no trimethylamine, and only a trace 
of an aldehyde; the residue in all three cases is converted into 
trimethylamine oxide hydrochloride by alcoholic hydrogen chloride. 

[With J. Doponow. |-—Tetramethylammonium ethoxide, 

NMe,:OEt, EtOH, 

hygroscopic crystals, is obtained by treating tetramethylammonium 
chloride in anhydrous alcohol with the calculated amount of sodium 
ethoxide, adding ether, and removing the sodium chloride by filtration 
and the solvent by evaporation in a vacuum at 40°. Alkyloxytrimethyl- 
ammonium alkylowides, [NMe,*OR]‘OR’, are obtained in alcoholic 
solution by treating alkyloxytrimethylammonium iodides with alcoholic 
sodium alkyloxides. The substances have not been isolated, but the 
products of their decomposition by the evaporation of their alcoholic 
solutions in a current of nitrogen have been examined. Methoxytri- 
methylammonium ethoxide and methoxytrimethylammonium propowide 
each yield formaldehyde, ethoxytrimethylammonium methowide and 
ethoxytrimethylammonium propoxide each yield acetaldehyde, whilst 
propoxytrimethylammonium methoxide yields propaldehyde. 

[By the AurHor.]—It is probable that phosphonium compounds 
have a constitution similar to that of ammonium compounds suggested 
by the author; the existence of phosphorus pentachloride is not 
evidence against the probability, since the equivalence of the five 
chlorine atoms has not been proved. The additive compound of 
phosphenyl chloride and bromine, therefore, should be different from 
that of phosphenyl bromide and chlorine, the two substances having 
the constitutions [PPhCl,Br]Br and [PPhBr,Cl]Cl respectively. 
Experiment shows, however, that the two substances are identical. 

C. 8. 
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Action of Ethylene Dibromide, Methylene Iodide, and Iodine 
on Ethyl Aminocrotonate. Ericu Bernary (Ber., 1913, 46, 
1375—1377).— Unlike chloroacetyl chloride, ethylene dibromide and 
methylene iodide do not form pyrrole derivatives on condensation with 
ethyl aminocrotonate in presence of pyridine, but they give rise to 
ethyl dibydrocollidinedicarboxylate and ethyl lutidinedicarboxylate re- 
spectively. When iodine is added to the sodium compound of ethylamino- 
crotonate in ether, ethyl iodoaminocrotonate, NHI*CMe:CH:-CO,Et, 
is obtained in soft leaflets, m. p. 83—84°, which are hydrolysed by 
dilute sulphuric acid to ethyl a-iodoacetoacetate (compare ethyl bromo- 
aminocrotonate, Behrend, A., 1900, i, 210). J.C. W 


The Reaction Products of Ammonia on Ethyl Dicarbin- 
tetracarboxylate. Roianp Scuott, Kart HoLtpeRManNnN, and ARMIN 
Lancer (Monaish., 1913, 34, 623—629).—Ethyl dicarbintetracarb- 
oxylate [ethyl ethylenetetracarboxylate] is best prepared by the 
method of Blank and Samson (A., 1899, i, 484). It reacts slowly with 
a saturated alcoholic solution of ammonia at the ordinary temperature, 
producing ethyl a-aminoethane-aaBB-tetracarboxylate, 

NH,°C(CO,Et),*CH(CO,Et)., 
as an additive product. This is an oily liquid which dissociates into 
its two components when distilled under reduced pressure and also 
regenerates ethyl ethylenetetracarboxylate when treated with nitrous 
acid. The stability of the amino-acid towards acid and alkali is 
believed to be incompatible with the alternative structure suggested by 
the two reactions just cited (compare Meister, A., 1888, 675). 

If a bomb tube containing a mixture of liquid ammonia and ethyl 
ethylenetetracarboxylate is kept sealed at the ordinary temperature 
for sixty hours, tablet or prismatic crystals of a-aminoethane-aaBP- 
tetracarboxylamide, NH,*C(CO:NH,),*CH(CO-NH,),, separate. This 
substance is unstable and smells of ammonia; it is decomposed by 
water, and when heated alone, gradually decomposes with final 
carbonisation. D. F. T. 


The Course of the Action of Ammonia on Ethyl Dicarbin- 
tetracarboxylate. Ernst Parippr and ALrreD Unt (Monatsh., 
1913, 34, 717—-731. Compare preceding abstract).—The paper opens 
with a discussion of various theories as to the mechanism of amide 
formation. 

Carefully dried ammonia was passed for twenty minutes, after all 
sign of heat evolution had disappeared, into a suspension of ethyl 
ethylenetetracarboxylate (ethyl dicarbintetracarboxylate) in absolute 
alcohol, and the resultant solution kept for three months ; a yellowish- 
white, crystalline crust separated. ‘The alcoholic mother liquid con- 
tained a little unaltered ester together with an oily additive compound 
of molecular proportions of ammonia and ester ; platinichloride, yellow, 
microscopic, columnar crystals. The additive compound is believed to 
be ethyl a-aminoethane-axBB-tetracarboxylate, the presence of the 
carboxyl groups having so increased the activity of the ethylenic 
linking of the original ester as to cause addition at this position ; such 
addition of ammonia has been observed at the double bond of several 
ethylenic esters. When boiled for several hours with 2-hydrochloric 
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acid, carbon dioxide is set free, leaving the hydrochloride of aspartic 
acid. A solution of the additive compound in hydrochloric acid when 
treated with nitrous acid regenerates ethyl ethylenetetracarboxylate ; 
this behaviour is explained by the primary formation of the expected 
hydroxy-compound, which immediately passes into the ethylenic ester 
with loss of a molecule of water. The solid crust obtained in the 
initial experiment consisted of a-aminoethane-aaBB-tetracarboxylamide, 
a hygroscopic, unstable substance which decomposes on moderate 
heating. Altogether 89°6% of the original ester could be accounted for 
in the products. D. F. F. 


Internally Complex Metallic Salts of Derivatives of Oxalic 
Acid and of Triformaldoxime. Kari A. Hormann and Upo 
Exruarpt (Ber., 1913, 46, 1457—1466).—Various amido-derivatives 
of oxalic acid have been examined in connexion with the power of forma- 
tion of internally complex salts, because their structure is such as to 
suggest an easy formation of a ring composed of five atons. It is dis- 
covered that the stability of the complex salt depends on the number of 
amido- or imido-groups present, for, of the substances examined, 
oxamic acid shows least tendency, whilst oxalhydrazide shows the greatest 
tendency to formation of complex salts. This increase in tendency to 
form complex salts caused by the increase in supplementary valencies 
due to the nitrogen atoms accords well with the views of Ley (A., 1905, 
i, 175) as to the structure of such salts. 

As criteria for the occurrence of internally complex salts were 
accepted an abnormal colour (usually intense), and stability towards 
alkali and acetic acid. The salts were prepared in each case in alkaline 
solution, and caused to crystallise by the addition of methyl alcohol. 

Oxamic acid under the above conditions gave no complex salt with a 
nickel, iron, or manganese salt, but with copper acetate and con- 
centrated potassium hydroxide solution, bluish-violet needles of a potass- 
tum-copper salt, K,(NH*CO-CO,),Cu, were obtained, which are de- 
composed by excessive alkali or by pure water, yielding copper oxide. 

Oxamide gave no compound with iron or manganese, but yielded a 
potassium-copper salt, K,(NH*CO-CO-NH),Cu,14H,0, reddish-violet 
needles, soluble in alkali to a violet-blue solution, which slowly de- 
composes, and a potassium-nickel salt, K,(NH*CO:CO:NH),Ni, bright 
yellow plates soluble in dilute hydroxide solution to an unstable golden- 
yellow solution. 

Oxalaminohydrazide yielded a potassiwm-copper salt, violet-red 
needles, K,(NH*NH-CO-CO-NH),Cu,2H,0, which, when moist, under- 
goes gradual decomposition into a basic copper oxamate, and a potassiwm- 
nickel salt, K,(NH*NH°CO-CO-NH),Ni, golden-yellow rods, which 
dissolve in water to a reddish-yellow solution without decomposition 
(compare Kerp and Unger, A., 1897, i, 270; Schiff, A., 1902, i, 85). 

Oxalhydrazide in strong alkali solution with nickel acetate gives 
a violet solution, but on crystallisation yellow, hexagonal prisms of a 
more complex product are obtained ; the potassiwm-copper salt, 

KN,H,°CO-CO:N,H,),Cu, 
forms bright brown needles, decomp. 270°, soluble in water to a 


greenish-yellow colour. 
882 


i. 600 ABSTRACTS OF CHEMICAL PAPERS. 


Hydroxyloxamide gives a sodiwm-copper salt, 
Na,(NH-CO-CO-NO),Cu,4H,0, 
reddish-violet needles, and a sodiwm-nickel salt, 
Na,(NH-CO-CO-NO),Ni,2H,0, 
orange-yellow, hexagonal prisms, which decomposes about 280°. From 
the composition of these two salts the authors are of the opinion that 
the salts are derived by displacement of hydroxylic hydrogen, and 
that under the influence of the alkali used in the process of prepara- 
tion the -CO-NH, group undergoes a preceding change into the structure 
-C(;.NH)OH. With bivalent and tervalent iron, also, hydroxyl- 
oxamide gives yellowish-red alkaline solutions. 

Oxalodihydroxamic acid gives a potassium-copper salt, 

K,(C,N,0,H,)Cu, 
brownish-red needles, which decompose at 180°, and a potassiwm-nickel 
salt, K,(C,N,O,H,)Ni,H,O, brownish-yellow needles. Cobalt and iron 
salts in the presence of excess of alkali give reddish-yellow solutions 
with oxalodihydroxamic acid. 

Formaldoxime is known to give deep colorations with copper, iron, 
and nickel solutions in the presence of potassium hydroxide (compare 
Dunstan, T., 1898, 73, 353), but complex salts have now been isolated 
for the first time. The colour of the solutions is so intense that 
manganese, iron, and nickel can be detected at a dilution of one part in 
a million ; the solution of the manganous salt is yellow, but rapidly 
oxidises in the air to a manganic salt, (CH,:NO),Mn,2H,0., blackish- 
brown, rectangular plates, which decompose above 220°, and give an 
intense reddish-brown solution in water. The almost colourless alkaline 
solution of the nickelous salt in a similar manner absorbs oxygen, 
yielding a deep brown solution of the sodiwm-nickelic salt, 

Na,(CH,:NO),Ni, 
steel-blue, lustrous crystals, which decompose near 225°. The volume 
of oxygen absorbed in the two previous oxidations was in good accord 
with the theoretical. In a similar manner the yellowish-red alkaline 
solution of the ferrous salt undergoes gradual oxidation to the deep 
violet-red solution of the sodium-ferric salt, which is better obtained 
by using a ferric salt directly ; the sodiwm-ferric salt, 
Na,(CH,:NO),Fe,H,O, 

forms blue, hexagonal plates, which decompose near 195°. The 
structure of these salts is believed to be analogous to that of the 
internally complex salts of the dioximes. D. F. T. 


Synthesis of Parabanic and Substituted Parabanic Acids. 
Heinricw Bittz and Ernst Torp (Ber., 1913, 46, 1387—1404).— 
The authors have effected the synthesis of parabanic and substituted 
parabanic acids by the action of oxalyl chloride on carbamide and 
substituted carbamides in ethereal or, more rarely, acetic anhydride 
solution. Reaction generally takes place smoothly, and the yields, 
particularly with doubly-substituted carbamides, are excellent. In the 
case of parabanic acid itself, and, possibly, of dimethylparabanic acid, 
however, the older methods are simpler and cheaper. 

Parabanic acid was obtained in small yield by the action of a boiling 
ethereal solution of oxaly] chloride on carbamide, and was identified 
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by conversion into its silver salt. Oxalyldicarbamide, C,H,0,N,, 
m. p. 270—275° (decomp.), was isolated as by-product. Similar 
observations have been made by Bornwater (A., 1911, i, 617). 
Metbylparabanic acid, m. p. 153—154°, b. p. 201—-202°/13 mm., and 
oxalyldimethylcarbamide, m. p. 230—232° (decomp.), were similarly 
prepared from methylearbamide. An attempt to prepare oxalyl- 
dimethylearbamide by melting methylparabanic acid with methy]- 
carbamide was unsuccessful. Boiling acetic anhydride converted 
methylparabanic acid into 3-acetyl-l-methbylparabanic acid, m. p. 
183—185°, which was aiso obtained by the action of oxalyl chloride 
on acetylmethylcarbamide. Cold aqueous hydrochloric acid was without 
action on it, whilst the hot reagent caused great decomposition. 
Saturation of an absolute alcoholic suspension of it with hydrogen 
chloride brought about the elimination of the acetyl group, 
methylparabanic acid being formed in almost quantitative yield. 

Dimethylparabanic acid, leaflets, m. p. 154°, b. p. 148—150°/ 
13 mm., was obtained in 70% yield from s-dimethylecarbamide and 
oxalyl chloride, and also from s-dimethylearbamide and _ ethyl 
chloropyruvate. 

Dimethylcarbamide hydrochloride, needles, m. p. 124°, was obtained 
by saturating a solution of s-dimethylearbamide in ethyl acetate with 
hydrogen chloride. Methylcarbamide hydrochloride, prepared similarly, 
is very hygroscopic. It has m. p. about 85—87° after softening at 
about 70°, and evolves hydrogen chloride at about 125°. 

Ethylparabanic acid, m. p. 127—128°, and oxalyldiethylearbamide, 
needles, m. p. 220—222° (decomp.), were obtained from ethylearbamide 
and oxalyl chloride. The properties of the first-named substance differ 
from those of the ethylparabanic acid described by Andreasch (A., 1898, 
i, 243), 

9-Kthyluric acid glycol (A., 1910, i, 526) was oxidised by potassium 
dichromate and sulphuric acid to ethylparabanic acid. An attempt 
was also made to degrade the former substance to the latter in the 
manner adopted for 7 : 9-dimethyluric acid (Biltz and Krebs, A., 1910, 
i, 521), An aqueous solution of the glycol was converted by heat into 
5-hydroxy - 3 - ethylhydantoylcarbamide, which was transformed into 
3-ethyleaffolide aud ammonium chloride when treated with hydrochloric 
acid and subsequently evaporated to dryness. When an aqueous 
solution of 3-ethyleaffolide was boiled, 5-hydroxy-3-ethylhydantoylamide 
was formed, which, when oxidised, yielded ethylparabanic acid. The 
intermediate products could not be obtained in the crystalline state, 
but the course of the degradation can be deduced from the final 
product and from the isolation of the by-products expected in the 
various stages. 

Diethylparabanic acid, needles, m. p. 49—51°, b. p. 138—140°/ 
13 mm., was obtained in 78% yield from s-diethylcarbamide and 
oxalyl chloride, and was identical with the product obtained by the 
degradation of 7:9-diethyluric acid glycol (A., 1911, i, 693), 
Diethylthioparabanic acid had b. p. 148—150°/13 mm. 

Phenylparabanic acid, m. p. 213—214° after softening at 208° 
[Stojentin (A., 1885, 1196) gives m. p. 208°], diphenylparabanic acid, 
m. p. 202° after previous softening, benzylparabanic acid, m. p. 
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167—169°, and pp-bisbromophenylparabanic acid, C,,H,O,N,Br,, were 
prepared in an analogous manner. 

Thiocarbamide reacted vigorousiy with oxalyl chloride at first, but, 

even in the presence of a considerable excess of the latter, was not 
completely converted into thioparabanic acid. By repeated crystallisa- 
tion from ethyl acetate, the latter was obtained in yellowish-red, 
indistinct crystals, m. p. 215—-220° (decomp.), and was further 
identified by conversion into the silver salt, C,0,N,SAg,, and trans- 
formation of the latter into 1 : 3-dimethylthioparabanic acid, m. p. 
113—115° [Andreasch (A., 1881, 897) gives 112°5°], by means of 
methyl iodide. When desulphurised by means of hydrochloric or nitric 
acids, this substance yielded dimethylparabanic acid. Dimethylthio- 
parabanic acid was also prepared by the action of oxalyl chloride on 
dimethylthiocarbamide, and then had m. p. 113—115°, after softening 
at 110°, b. p. 153—155°/13 mm. 
:e The authors have also examined the “ thioparabanic acid” obtained 
by Michael (A., 1894, i, 164) by the condensation of thiocarbamide 
with ethyl oxalate in the presence of sodium ethoxide. They find that it 
softens at 165°, and has m. p. 173—175° (decomp.). The fusion separates 
into two layers, the upper one of which begins to distil at about 190°. 
Since also this substance slowly yields a precipitate with calcium 
chloride and ammonia, even at the ordinary temperature, the authors 
are led to the conclusion that it is an additive compound of 
thiocarbamide and ethyl oxalate (compare Nencki, A., 1874, 981). 

Ethylthioparabanic acid was obtained in small yield from ethylthio- 
carbamide and oxaly! chloride, the loss being chiefly attributable to the 
difficulty of separating the acid from unchanged ethylthiocarbamide by 
crystallisation. The observed m. p., 65—69°, is sufficiently close to 
that found by Andreasch (66°, loc. cit.) to prove the identity of the 
two products. Desulphurisation by means of a boiling alcoholic 
solution of silver nitrate converted ethylthioparabanic acid into 
ethylparabanic acid, m, p. 127—128°. 

Diphenylthioparabanic acid, pale yellow needles, m. p. 228—230°, 
was obtained in 94% yield from s-diphenylcarbamide and ethereal 
oxaly] chloride. H. W. 


Oxalyldicarbamide. Hzrrnrich Binttz and Ernsr Topp (Ber., 
1913, 46, 1404—1417. Compare preceding abstract, and also Born- 
water, A., 1911, i, 617).—When an ethereal solution of oxalyl chloride 
reacts with finely-powdered carbamide, parabanic acid is formed 
together with a substance characterised by its very sparing solubility 
in ordinary solvents, to which the constitution C,O,(NH*CO-NH,), is 
ascribed. This latter substance differs from the oxalyldicarbamide 
prepared by Grimaux by the fusion of a mixture of parabanic acid and 
carbamide (A., 1880, 105) in that it gives no biuret reaction, whereas 
Grimaux’s compound yields a faint violet coloration with potassium 
hydroxide and copper sulphate. Further, oxalyldicarbamide may also 
be obtained by the oxidation of allantoin in acid solution, 5-hydroxy- 
allantoin being formed as an intermediate product : 


NH-C(OH):NH-CO-NH 
COS Nadn NH‘CO'NH: _. ¢.0,(NH-CO-NH,), 
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The authors have made a comparative critical examination of these 
three products, and are led to the conclusion that they are probably 
identical. The coloration given by Grimaux’s compound with 
potassium hydroxide and copper sulphate is probably due to the pre- 
sence of some impurity, the nature of which could not be established, 
but which is neither biuret, oxamide, allantoxanic acid nor allant- 
oxaidine. Certain differences, however, remain unexplained. Thus, 
oxalyldicarbamide, when acted on by hydriodic acid, yields hydantoin 
together with other products, whilst, in similar circumstances, 
Grimaux’s compound gives a substance, C,H,O,N,, in small quantity. 
Also, potassium hydroxide transforms all three compounds mainly into 
oxaluric acid and oxalic acid, but differences are found among the by- 
products of the action. 

Ponomarev’s observation (A., 1885, 760) that concentrated potassium 

hydroxide converts Grimaux’s compound into potassium allantoxanate 
is probably incorrect. 
_ Oxalyldicarbamide was obtained by the oxidation of an aqueous 
solution of allantoin and sodium acetate by means of ammonium per- 
sulphate or by potassium permanganate in dilute acetic acid solution. 
A portion of the allantoin remained unattacked even when an excess 
of the oxidising agent was used, whilst, also, oxaluric acid was formed. 
The latter was isolated in the form of its ammonium salt, needles, de- 
composing at 243—245°, from which the free acid and also the silver 
salt were obtained. 

Grimaux’s compound was obtained by heating a mixture of para- 
banic acid and carbamide and purified by extraction with boiling 
water. Such preparations yielded with potassium hydroxide and 
copper sulphate violet colorations of varying intensity. By repeated 
solution of the product in concentrated sulphuric acid, re-precipitation 
by means of water, and subsequent repeated extraction with boiling 
water, substances were obtained which gave only a very faint violet 
coloration, but the impurity could not thus be completely removed. 

All three preparations evolved ammonia at the ordinary temperature 
when treated with potassium hydroxide (D 1:1—1:4). Under similar 
conditions oxalyldimethylearbamide evolved only methylamine, whilst 
oxalyldiethylcarbamide gave ethylamine. These substances must there- 
fore have the formulz C,0,(NH*CO-NHMe), and C,0,(NH:CO-NHEt), 
respectively. 

When treated with potassium hydroxide under varying conditions, 
neither of the compounds yielded potassium allantoxanate. Specimens 
of oxalyldicarbamide, prepared from oxaly! chloride or from allantoin, 
yielded carbon dioxide, potassium oxalate, and potassium oxalurate. 
Grimaux’s compound yielded mainly potassium oxalurate ; sometimes, 
also, a potassium salt which crystallised in short prisms, became some- 
what discoloured at 280°, but was not greatly decomposed at 360°. 
This salt was probably derived from the impurity which yields the 
violet coloration, since it gave a distinct violet colour with potassium 
hydroxide and copper sulphate. In one experiment a second potassium 
salt, prisms, was obtained, which, with hydrochloric acid, yielded the 
free acid. The latter was sparingly soluble in water, darkened from 
275° onwards, but showed no decomposition point below 360°. 
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The three compounds were very stable towards acid, and no 
differences were observed in their behaviour in this respect. Oxalic 
acid, but no parabanic acid, was obtained from each by the action of 
boiling fuming nitric acid. Concentrated hydriodic acid (D 1°5) con- 
verted Grimaux’s compound into oxalic acid. The formation of 
methyl- and ethyl-parabanic acids by the action of boiling glacial acetic 
acid on dimethyl- and diethyl-oxalyldicarbamide (compare previous 
abstract) must be attributed to the formation of the glyoxalone ring 
during the course of the action, since oxaluric acid itself is partly 
transformed into parabanic acid by prolonged treatment with boiling 
glacial acetic acid. 

Hydantoin, m. p. 215—217°, and ammonium iodide were obtained 
by the action of fuming hydriodic acid (D 1:96) at 130—140° on 
oxalyldicarbamide obtained from oxalyl chloride or from allantoin. 
Under similar treatment, Grimaux’s compound yielded a substance, 
C,H,O,N,, leaflets, m. p. 270—273° (decomp.), which behaved as a 
monobasicacid. The ammonium salt formed needles, which decomposed 
at 270—273°. The silver salt, C,H,O,N,Ag, was analysed, and 
appeared to contain a certain amount of silver united to nitrogen. 

H, W. 


Oxalyl Chloride. V. Oxalyl Bromide and Attempts to 
Prepare Dicarbon Dioxide. Herrmann Staupincer and E. AnTHES 
(Ber., 1913, 46, 1426—1437. Compare A., 1912, i, 567).—The 


authors have prepared oxalyl bromide, which they find to be more 
readily decomposed by heat and more reactive than the corresponding 
chloride. In the hope of isolating dicarbon dioxide, CO:CO, they have 
investigated the action of metals on it. Ready interaction occurs with 
both zinc and mercury, but in each case carbon monoxide is evolved, so 
that dicarbon dioxide is probably incapable of existence at the ordinary 
temperature. With potassium, or the liquid alloy of sodium and 
potassium, an explosive product is formed, to which the authors 
attribute the composition OK *C:C-OK. 

Phosphorus pentabromide (2 mols.) reacts slowly with anhydrous 
oxalic acid (1 mol.). If the mixture is warmed, oxalyl bromide is not 
obtained, nor is the process improved by mixing the materials with 
sand. If, however, phosphoryl bromide is mixed with phosphorus 
pentabromide, the dried oxalic acid added, and the mixture maintained 
at 50° during one day and subsequently distilled, small quantities of 
oxalyl bromide are obtained. A better method consists in the treat- 
ment of well-cooled oxalyl chloride with hydrogen bromide (compare 
this vol., i, 616), when oxalyl bromide is obtained in 85% yield. It 
is a greenish-yellow liquid, b. p. 102—103°/720 mm., 16—17°/10 mm., 
m, p. — 19°5°. 

A boiling 20% ethereal solution of oxalyl chloride does not react 
with zinc even after addition of iodine, mercuric chloride, or a trace of 
water. In ethyl acetate solution, reaction occurs if the zinc has been 
activated by means of diphenylchloroacetyl chloride, Carbon monoxide 
is then formed. Mercury, sodium, silver, or magnesium turnings do 
not react with oxalyl chloride, but a brown precipitate is obtained 
with magnesium powder in the presence of ether, investigation of 
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which is incomplete. The vapour of oxalyl chloride is practically com- 
pletely decomposed by silver at 200°, carbon monoxide being formed. 
With zinc practically no action occurs. 

Oxalyl bromide, on the other hand, is readily decomposed by zinc or 
mercury at the ordinary temperature, carbon monoxide being formed. 
Mercurous bromide has no action on it at the ordinary temperature or 
at 100°. Sodium potassium amalgam reacts with oxalyl bromide 
without marked development of heat or alteration in appearance. The 
product, however, explodes violently when subjected to vibration. 
Attempts to cause potassium to react with oxalyl bromide vapour at 
130° or in xylene solution were unsuccessful. 

Oxalyl bromide gradually becomes pale reddish-brown when pre- 
served, owing to separation of bromine, decomposition being catalysed 
by light. At 100° it is stable, but at 150—200° is decomposed into 
carbon monoxide, bromine, and carbonyl bromide. Oxalyl chloride, on 
the other hand, could be heated during eighteen hours at 200° without 
noticeable decomposition occurring ; at 340° it is completely decom- 
posed during seventy hours into carbon monoxide and carbonyl 
chloride. 

Oxalyl bromide reacts readily with benzaldehyde in light petroleum 
solution, forming a white additive product, m. p. 131°, with decomposi- 
tion into benzaldehyde, benzylidene bromide, and carbon monoxide. 
Under similar conditions an additive product is slowly formed from 
oxalyl chloride, which, when rapidly heated, has m. p. about 212°, but 
loses carbon monoxide at a lower temperature. 

Oxalyl bromide reacts more readily than the corresponding chloride 
with dimethylaniline, dimethylaminobenzoic acid, crystal-violet and 
tetramethyldiaminobenzil being formed. 

Oxalyl iodide could not be isolated by the action of hydrogen iodide 
on oxalyl chloride. Even at — 80° only carbon monoxide and iodine 
were obtained. The latter substances were also produced quantitatively 
when a solution of oxalyl chloride in ethyl acetate was boiled with 
sodium iodide. 

Unsuccessful attempts were also made to obtain diphenyloxalimino- 
bromide and iodide by the action of the requisite halogen acid on 
diphenyloxalimino-chloride, NPh:CCl:CC1:NPh. The bromide could not 
be obtained from oxanilide by the action of phosphorus tri- or penta- 
bromide. H. W. 


An Ester of Hydrocobalticyanic Acid. Cxartes E. Botser 
and L. B. Ricnarpson (J. Amer. Chem. Soc., 1913, 35, 377—381).— 
By the action of ethyl iodide on silver cobalticyanide, suspended in 
alcohol, ethyl dihydrogen cobalticyanide, EtH,Co(CN),,H,O, has been 
obtained as a yellowish-white solid which loses its water of crystal- 
lisation at a little over 100° and becomes blue. On the addition of 
silver nitrate to a solution of the ester, disilver ethyl cobalticyanide is 
produced as a white precipitate; a copper salt was also obtained. 
When the ester is treated with sodium hydroxide, ethylearbimide is 
evolved, indicating that the ethyl group in some, if not all, of the 
molecules is attached to nitrogen. 
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An attempt was made to prepare the corresponding ester of 
hydroferricyanic acid, but without success. E. G. 


Reaction of Nitroprussides with Acetone. Livio (Camer 
(Atti R. Accad. Lincei, 1913, [v], 22, i, 376—381).—In this reaction 
the production of the coloration is accompanied by the production of 
oximinoacetone, for it is possible to isolate in impure form a coloured 
salt which yields this compound on treatment with alkali. Analogous 
results were obtained in the case of acetophenone, a coloured salt 
being obtained which yielded oximinoacetophenone when treated 
with alkali. R. V.S8. 


Maximum Yield of Amines by the Reduction of Alkyl 
Cyanides. Jirenpra Natu Raxsuit (J. Amer. Chem. Soc., 1913, 
35, 444—446).—A study of the conditions under which amines are 
produced by the reduction of nitriles has shown that the best yields 
can be obtained by the following modification of Ladenburg’s 
method. 

The nitrile (5 c.c.) is dissolved in 75 c.c. of alcohol and the 
solution is introduced in successive quantities of 5 cc. into a flask 
containing 5 grams of sodium and attached to a reflux condenser. 
The mixture is heated at 50—60°. After 20 c.c. of the solution have 
entered the flask, 5 c.c. of alcohol are added, and the amine evolved 
on distillation is absorbed in dilute hydrochloric acid. When the 
whole of the nitrile solution has been introduced, alcohol is added 
until a layer remains above the solid sodium ethoxide in the flask. 
When the evolution of hydrogen ceases, the condenser is removed 
and the flask is connected directly to the absorption apparatus and 
heated as long as alkaline vapour is produced. If necessary, a 
further quantity of alcohol is added and the distillation continued. 
The acid solution is evaporated to dryness on the water-bath, and the 
amine hydrochloride extracted from the residue with a mixture of 
alcohol (15 ¢.c.) and ether (10 e.c.). 

The results of experiments with acetonitrile, propionitrile, and 
butyronitrile show that the amines can be obtained by this method in 
nearly quantitative yield. E. G. 


Amylene-isonitroamineoxime and -bisnitrosoisonitroamine. 
Guipo Cusmano (Atti R. Accad. Lincei, 1913, [v], 22, i, 225—231. 
Compare A., 1911, i, 186).—Cryoscopic molecular weight determina- 
tions on the f-nitrosohydroxylamino-£-methylbutan-y-oneoxime pre- 
viously described, and on its sodium salt indicate that the 
compound is probably a bisnitrosoisonitroamine. Its formation is 
probably preceded, however, by that of an isonitroamineoxime which 
suffers rearrangement and polymerisation. In fact, the freshly 
prepared substance has m. p. 71°; later, or after recrystallisation, the 
w. p. is 82°, as formerly stated. Hence it is possible to proceed 
from oximes of the type :‘CX°C:N-OH to nitrosyl compounds, 
-CX°CH:NO. : 

When the bisnitrosotsonitroamine is treated with sodium nitrite in 
aqueous solution, the bisnitroso-oxime, (NO-CMe,-CMe:NOH),, is 
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formed ; the crystals at first melt at 83°, but later on, or after re- 
crystallisation, the m. p. is 140°; the substance is soluble in alkali 
hydroxides and in acids, and gives a blue coloration with diphenyl- 
amine and sulphuric acid. 

The isonitroamineoxime previously described yields an ethyl ester, 
C,H,,0,N,, m. p. 119°, which is prepared by means of the si/ver salt. 

The isonitroamine of B-methylbutan-y-one, CMe,(N,O,H):COMe, is 
obtained by the action of hydrochloric acid on the sodium salt of the 
igsonitroamineoxime, or by the action of nitrous acid on f-hydroxyl- 
amino-B-methylbutan-y-one (previously described); it forms large, 
tabular crystals, m. p. 62°, and gives a blue coloration with diphenyl- 
amine and sulphuric acid. The substance has acid properties and is 
fairly stable, but when heated above its m. p. decomposes, leaving a 
partially crystalline residue, from which a substance crystallising in 
quadrangular tablets, m. p. 99°, can be isolated. R. V. 8S. 


Preparation of Fatty Acids and their Salts containing 
Arsenic and Phosphorus. Fexix Heinemann (D.R.-P. 257641).— 
When the unsaturated acids of the acetylene series are heated with 
the halogen derivatives of arsenic or phosphorus, they furnish acidic 
compounds having a high molecular weight and containing a halogen 
substituent in addition to phosphorus (or arsenic) ; they give rise to 
soluble alkali, and insoluble calcium and strontium salts. 

The compound produced when stearolic acid and arsenic trichloride 
(15 parts) are heated together at 140° during six hours is obtained 
(by extraction with ether) as a viscous oil which gradually in part 
solidifies ; it contains As=11% and chlorine 6—7%; the strontium 
salt, a flesh-coloured powder, contains 12% As; the calcium salt is 
also mentioned. 

The compound from behenolic acid and arsenic trichloride is a pale 
brown, viscous oil containing 8—9% As and 5—6% Cl; the strontium 
salt is a colourless powder. 

When stearolic acid is heated with an equal quantity of phosphorus 
trichloride at 140° during fifteen hours, it furnishes two acidic 
compounds ; one a viscous, brownish-yellow acid extractable with ether 
containing P= 4—5% and Cl=8%; the other an orange-yellow resin 
insoluble in ether and containing P=15%. The analogous compound 
from behenolic acid and phosphorus trichloride, and the strontium 
and calcium salts are also described, whilst the arsenic and phosphorus 
chlorides employed can be replaced by the corresponding bromides, 

F, M. G. M. 


The Benzene Problem. Hans von Lizsie (J. pr. Chem., 1913, 
[ii], 8'7, 393397. Compare A., 1912, i, 686).—A reply to Gebhard’s 
criticism (this vol., i, 28). F. B. 


3: 3-Dimethyl-[0,1,3]-dicyclohexane. Its Synthesis and 
Behaviour on Catalytic Reduction. Nicotar D. Ze.inski and 
A. E. Usprnsxi (Ber., 1913, 46, 1466—1474).—The starting point 
for this substance was 1 : 1-dimethylcyclohexane-3 : 5-dione, which was 
prepared by a slight modification of the process of Vorlinder (A., 
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1897, i, 275); this substance is reduced by the gradual addition of 
sodium to a hot solution in absolute alcohol with the formation of 
1 : 1-dimethylcyclohexane-3 : 5-diol, a sweet substance which separates 
from a mixture of benzene and acetone in lustrous, colourless needles, 
By heating with phosphorus tribromide in a sealed tube at 110—120°, 
this glycol is converted into 3 :5-dibromo-1 : 1-dimethyleyclohexane, a 
colourless liquid, b. p. 120—122°/12 mm., Dj’ 1:5865, n™® 1-5329, 
which can also be obtained, but less advantageously, by the action of 
hydrobromic acid on the glycol. Zinc dust acts readily on a warm 
aqueous-alcoholic solution of this dibromide with the formation of a 
second ring, the product being 3: 3-dimethyl-(0,1,3]-bicyclohexane, 
CH-CH. 

CH <by-on OMe 

This substance is a colourless liquid, b. p. 115° (corr.), Df 0°7962, 
n” 14331, which reacts vigorously with dry bromine, but only slightly 
with sulphuric acid diluted with half its bulk of water or also with 
cold dilute potassium permanganate solution. The formation of 
hydrogen bromide in the first reaction and the lack of change with the 
other reagents indicate the saturated nature of the hydrocarbon ; in 
fact, treatment with potassium permanganate solution was resorted to 
as a means of removing small quantities of an olefinic cyclic hydro- 
carbon impurity. For the purpose of comparison, the isomeric 
1 : 1-dimethyl-A*-cyclohexene (Crossley and Renouf, T., 1905, 
87, 1491) was examined, and the following values obtained: b. p. 
117—117'5° (corr.), Dj 0°7994, n” 1:4430, the differences in the 
density and refractivity indicating the more saturated nature of the 
new substance. 

When 3 : 3-dimethyl-[0,1,3]-dicyclohexane is heated with hydricdic 
acid at 100—110°, an iodo-compound is obtained, which can be re- 
duced in alcoholic solution by zine dust, yielding a hydrocarbon 
which from its properties, b. p. 115—116°/760 mm., Df? 0°7703, 
n” 1°4223, and its indifference towards permanganate and bromine is 
probably 1:1 :3-trimethyleyclopentane. That the fission of the 
trimethylene ring has occurred thus and not at the 2:6 linking is 
evidenced by the distinct nature of the otherwise expected gem-di- 
methylhexamethylene (Crossley, Joc. cit.). Reduction by hydrogen 
under the catalytic influence of platinum-black at 125°, or by 
palladium-black at 55—60°, followed a quite different course, the 
product, b. p. 109°5—110°5° (corr.), Di? 0°7403, n® 1°4088, being 
probably 1-methyl-2-isobutylcyclopropane. As might be expected 
(Zelinski, A., 1913, i, 254), reduction by hydrogen under the influence 
of nickel causes a more considerable change, and even with reduction 
at 95—100° the physical properties of the product indicate the ad- 
mixture of the above cyclopropane derivative with an appreciable 
quantity of an octane. D. F. T. 


Anhydrides of Aromatic Sulphonic Acids. Hans Meyer and 
Kart Scarect (Monatsh., 1913, 34, 561—577).—The action of 
thionyl chloride on aromatic sulphonic acids presents another example 
of the very considerable effect of minute traces of: foreign substances 
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on the course and products of a chemical change. The product may 
be, in this case, the sulphonic anhydride, the sulphony! chloride, or 
a mixture of both; the variation is apparently due to traces of 
impurity in the thionyl chloride, but in the majority of cases 
investigated no trustworthy decision could be made as to the 
disturbing factor. The formation of chloride and anhydride appears to 
be concurrent. 

The sulphonic acid anhydrides are colourless or pale yellow, crystal- 
line solids, which are remarkably stable towards water and weak 
alkali. They react with alcohol, ammonia, and amines, producing the 
corresponding esters and amides; they can be sulphonated and 
nitrated. On account of their sparing solubility in indifferent organic 
solvents they can easily be separated from the very soluble acid 
chlorides. It is surprising that, although they are stable towards 
water in bulk, yet they become easily hydrated by moist solvents or by 
exposure to damp air. The thionyl] chloride used for their preparation 
was purified by distillation over quinoline or dimethylaniline (compare 
Besthorn, A., 1909, i, 673), the remaining yellow coloration being 
removed by further successive distillations over linseed oil and pure 
bees-wax. 

Benzenesulphonic acid when heated with excess of thionyl chloride 
passes into solution with loss of its water of crystallisation, and after 
further heating, the solution, when cooled, deposits a mixture of 
benzenesulphony] chloride with the anhydride, m. p. 90—91° (Billeter, 
A., 1905, i, 584); the latter substance was usually the preponderating 
constituent, but occasionally, with apparently the same conditions, the 
case was the reverse. Silver benzenesulphonate reacts with thionyl 
chloride yielding the acid chloride as the sole product. 

p-Bromobenzenesulphonic anhydride, obtained by heating the acid 
with thionyl chloride and pouring the reaction mixture into ice 
water, is a colourless, crystalline substance, m. p. 164—167° 
(decomp.). 

2:5-Dibromobenzenesulphonic anhydride, obtained by a similar 
process to the Jast, is a crystalline powder (compare Rosenberg, A., 
1886, 551). 

m-NVetrobenzenesulphonic anhydride, obtained analogously, forms 
colourless ¢rystals decomposing at 130—140°; the accompanying 
chloride had m. p. 58°. 

p-Toluenesulphonic anhydride, crystals, m. p. 122—125°, is obtained 
together with the chloride by heating p-toluenesulphonic acid with 
pure thionyl chloride; if the thionyl chloride is not pure, the acid 
chloride is the sole product. 

Mesitylenesulphonic anhydride is often obtained mixed with the 
corresponding chloride if mesitylenesulphonic acid is heated with 
commercial specimens of thionyl chloride. If the last substance has 
been purified the only product is the acid chloride, but the power to 
produce the anhydride is restored to the thionyl chloride by dis- 
tilling it with sulphur chloride. Sodium mesitylenesulphonate behaves 
in the same curious manner with the various specimens of thionyl 
chloride, 

y-Cumenesulphonic anhydride is obtained mixed with the corre- 
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sponding acid chloride under the reverse conditions to those observed 
in the last case. Purified thionyl] chloride gives rise to a mixture 
of the acid anhydride and acid chloride, whilst the commercial 
substance yields the acid chloride only. 

a-Naphthalenesulphonic anhydride could not be obtained as the 
corresponding acid and also the sodium salt of the acid were converted 
by thionyl chloride entirely into the acid chloride. 

B-Naphthalenesulphonic anhydride, a pale yellow, crystalline sub- 
stance, is obtained together with the chloride, m. p. 73—74°, by the 
interaction of B-naphthalenesulphonic acid and excess of thionyl 
chloride. 

a-Anthraquinonesulphonic acid, yellow crystals, m. p. 210—211°, and 
also the B-isomeride are converted by thionyl] chloride entirely into a- 
and f-anthraquinonesulphonyl chlorides, crystalline solids, m. p. 
203—204° and 185—-187° respectively. 

2-Chloro-5-nitrobenzenesulphonic anhydride forms colourless crystals, 
m. p. 120—125° (decomp.). 

Ethanesulphonic acid with thionyl chloride yielded the acid chloride, 
whilst 3-pyridinesulphonic acid failed to react. D. F. T. 


Tridiphenylylmethyl. WiutHerm Scuienx (Ber., 1913, 46, 
1475—1481. Compare A., 1910, i, 236).—In reply to Schmidlin (this 
vol., i, 32) it is stated that the tridiphenylylmethyl obtained earlier by 
the author (Joc. cit.) is a homogeneous product, and that the supposed 
isomeride of Schmidlin is due to an impurity caused by the presence of 
4:4’-dibromodipheny] in the p-bromodiphenyl used. In the subsequent 
Grignard reaction by which the carbinol is produced, the former 
substance gives rise to 4: 4'-diphenylene-bis-[bidiphenylylcarbinol], 
OH-C(C,H,Ph),°C,H,°C,H,°C(C,H,Ph),-OH, which, mixed with 
tridiphenylylearbinol, constitutes Schmidlin’s “-tridiphenylylcar- 
binol.” 

4: 4’-Diphenylene-bis-[-bidiphenylylcarbinol] can be obtained pure 
by the condensation of 4: 4’-di-iododiphenyl with bisdiphenylylketone 
and also of ethyl diphenyl-4:4’-dicarboxylate with iododiphenyl, in 
each case by the Grignard process. The substance is being more 
closely investigated. D. F. T. 


a-Naphthylbisdiphenylylmethyl. WitHetm Scuienkx and C. 
Bornuarpt (Ber., 1913, 46, 1482—1483).—Contrary to the opinion 
of Schmidlin and Bergmann (this vol., i, 46), a-naphthylbisdiphenylyl- 
 earbinol, C,,H,"C(C,H,Ph),°OH, can be readily obtained by the action 
of magnesium a-naphthyl bromide on bisdiphenylyl ketone; it forms 
prismatic crystals, m. p. 228°, which give a bluish-violet solution in 
sulphuric acid. When heated with a mixture of acetyl chloride and 
benzene, it is converted into chloro-a-naphthylbisdiphenylylmethane, 
C,,H,"C(C,H,Ph),Cl, m. p. 214—216°, which gives a deep blue solution 
in molten phenol. If the chloro-compound is heated in benzene 
solution with copper bronze under an atmosphere of carbon dioxide, 
a-naphthylbisdiphenylylmethyl is obtained, which separates from its 
brownish-red benzene solution asa greyish-green, crystallinepowder. Asa 
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solution of this substance which has been converted into the peroxide 
by shaking with air does not regain any of its original colour on 
keeping, it is probable that the substance is almost entirely 
unimolecular. D. ¥. T. 


Preparation of Aromatic Nitroamino-compounds. HErINRIcH 
Bart (D.R.-P. 258059).—When  3-nitro-4-hydroxyazobenzene-4’- 
sulphonic acid, OH-C,H,(NO,)*N:N°C,H,°SO,H, is reduced with iodine 
and sulphurous acid (or phosphorus) it furnishes sulphanilic acid and 
3-nitro-p-aminophenol, glistening. red needles, m. p. 127°, whilst 3-nitro- 
p-aminophenol, together with 4-chloroaniline-3-sulphonic acid, is 
obtained in a similar manner from 3-nitro-4-hydroxy-4’-chloroazo- 
benzene-3’-sulphonic acid, OH*C,H,(NO,)-N:N-C,H,°Cl°SO,H. 

F. M. G. M. 


Preparation of 5-Chloro-6-amino-1-naphthol-3-sulphonic 
Acid. FARBENFABRIKEN VORM. FriepR. Bayer & Co. (D.R.-P. 258299). 
—When f-naphthylamine-5:7-disulphonic acid is treated with p- 
toluenesulphonyl chloride and the product subsequently chlorinated, 
it gives rise to 1-chloro-2-p-tolwenesulphonylaminonaphthalene-5 : 7- 
disulphonic acid, a pale yellow, crystalline powder ; when this is fused 
at 150—180° with potassium hydroxide, it furnishes 5-chloro-6-p- 
toluenesulphonylamino-1-naphthol-3-sulphonic acid, a red, crystalline 
powder, which when stirred into fuming sulphuric acid yields 5-chloro- 
6-amino-1-naphthol-3-sulphonic acid. F. M. G. M. 


Preparation of Creosol (p-Hydroxytolyl 3-Methyl Ether). 
SACCHARIN-FABRIK AKTIENGESELLSCHAFT VORM. FAnLBerG, List & Co, 
(D.R.-P. 258105. Compare A., 1877, ii, 888 ; 1899, i, 346).—When 
homocatechol is treated with methyl sulphate, it furnishes a 70% yield 
of pure creosol together with 5—6% of homoveratrole. 

F. M. G. M. 


Desmotropy of Phenols in the Anthracene Series. RoLanp 
Scott (Ber., 1913, 46, 1442).—A claim for priority against Meyer 
and Schlosser (this vol., i, 295). H. W. 


Certain p-Toluoylmethyl-, Phenyl-, Nitrophenyl-, Tolyl- and 
Naphthyl-ethers; 3-p-Tolyl-1:4-benzoxazine and 3-p-Tolyl- 
phenmorpholine and their Derivatives. Franz Kuncxe.t [with 
Kart Puts] (Ber. Deut. pharm. Ges., 1913, 23, 269—278).—A series 
of ethers has been prepared by the action of p-tolyl chloromethyl 
ketone, C,H,Me-CO-CH,Cl, on the sodium or potassium salts of 
phenols. 

Phenyl-p-toluoylmethyl ether, C,H,Me*CO-CH,"OPh, white needles, 
m. p. 73—75°, is prepared by boiling an alcoholic solution of p-tolyl 
chloromethyl ketone with an aqueous solution of potassium phenoxide. 
When dissolved in alcohol and treated with an excess of bromine 
water, it yields a monobromo-derivative, C,,H,,0,Br, needles, m. p. 
105—107°. The similarly prepared p-nitrophenyl p-tolwoylmethyl ether 
forms pale yellow leaflets, m. p. 165—166°, and is transformed by 
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phenylhydrazine in acetic acid solution into a somewhat unstable 
phenylhydrazone, yellow needles, m. p. 167—168°. 0-Nitrophenyl 
p-toluoylmethyl ether is best obtained by heating an intimate mixture 
of dry potassium o-nitrophenoxide with p-tolyl chloromethyl ketone 
at 70°, and crystallises in yellowish-white needles, m. p. 123—124°. 
p-Chlorophenyl p-toluoylmethyl ether forms a white, crystalline powder, 
m. p. 123—124°. Phenyl p-toluoylmethyl sulphide, m. p. 64°, is 
obtained by heating a mixture of sodium phenyl sulphide and p-tolyl 
chloromethyl ketone with light petroleum at 80° during several hours. 
m-Tolyl p-toluoylmethyl ether, white leaflets, m. p. 72°, and p-tolyl 
p-toluoylmethyl ether, needles, m. p. 101—162°, are similarly 
prepared. o0-Zolyl p-toluoylmethyl ether, needles, has m. p. 82° 
p-Toluoylmethyl B-naphthyl ether, prepared by boiling an alcoholic 
solution of p-tolyl chloromethyl ketone 
O with a solution of B-naphthol in aqueous 
yin fi \ou, a a ~~ ee 
| C-C_H.-CH rhombic crystals, m. p, 82—83°. e 
—VusF "= = similarly obtained p-tolwoylmethyl a-naphthyl 
N ether, m. p. 99—101°, yields with bromine 
(I.) in acetic acid solution a compound, 
C,,H,,0,Br, silky needles, m. p. 148—150°. 
O 3-p-Tolyl 1:4-benzoxazine (formula I.), 
/\/Non, m. p. 90—92°, is obtained by the reduction 
| | \CH:U.H.-CH of a cold alcoholic solution of o0-nitro- 
WNZ ile 8 phenyl p-toluoylmethyl ether by stannous 
NH chloride and fuming hydrochloric acid. Its 
(II.) hydrochloride was analysed. When the 
same ether is reduced at a higher tempera- 
ture by tin and hydrochloric acid, 3-p-tolylphenmorpholine (formula II.) 
is formed in white needles, m. p. 67—68°. It yields a nitroso- 
derivative, m. p. 101—102°. The hydrochloride, needles, m. p. 
190—191°, and the platinichloride, m. p. 180—182°, were analysed. 
H. W. 


Syntheses in the Fatty Aromatic Series. IX. Ju.ivs von 
Braun, A. Grasowski, and G. Kirscupaum (Ber. 1913, 46, 
1266—1282. Compare A., 1912, i, 265 ; 1911, i, 830).—A systematic 
investigation of the effect of alterations in structure on the odour of 
the primary alcohols and aldehydes of the phenylethane and phenyl- 
propane groups. It is found that the introduction of a methyl radicle 
into the benzene ring has very little effect, but that such substitution 
at the carbon atom adjacent to the carbinol or aldehyde group of 
phenylpropyl alcohol or phenylpropaldehyde causes a characteristic 
change in the odour ; substitution of a methyl radicle into the corre- 
sponding position of the phenylethane derivatives or at the carbon 
atom adjacent to the benzene ring in the phenylpropane derivatives 
produces only a slight weakening of the odour of the parent 
substances. 

m-Xylyl bromide, C,H,Me-CH,Br, was converted through the 
cyanide into tolylethylamine, the benzoyl derivative of which when 
fused with phosphorus pentachloride and then distilled under reduced 
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pressure, uilidergdes decomposition into benzonitrile and m-tolylethyl 
chloride, a colourléss liquid of pleasant, odour, b. p. 112°/23 mm. ; this 
on heating with sodium acetate and acetic acid for fifteen hours yields. 
the corresponding acetate, a liquid of fruity odour, b. p. 130°/18 mm., 
which is easily hydrolysed to B-m-tolylethy/ alcohol, 
C,H,Me°CH,°CH,-OH, 

a liquid, b. p. 123—125°/18 mm., D7? 1°001, of a pleasant odour, 
resembling that of phenylethyl] alcohol. 

y-m-Tolylpropyl alcohol can be produced by a process similar to the 
last, but a more direct method is possible by starting with 6-methyl- 
quinoline or 8-methylquinoline ; these can be reduced to the correspond- 
ing tetrahydroquinoline derivatives, which by the Schotten-Baumann 
reaction are converted into benzoyl-6-methylietrahydroquinoline, m. p. 
78°, and benzoyl-8-methyltetrahydroquinoline, needles, m. p. 100°, re- 
spectively. If these benzoyl compounds are caused to undergo scission 
by heating with phosphorus pentachloride (A., 1904, i, 918) they 
produce henzo-0-y-chloropropyl-p-toluidide, m. p. 151°, and benzo-o-y- 
chloropropyl-o-toluidide, m. p. 112°, which on cautious hydrolysis by 
hydrochloric acid in a sealed tube yield the hydrochlorides of 
o-y-chloropropyl-p-toluidine (hydrochloride, m. p. 183°) and o-y-chloro- 
propyl-o-toluidine (hydrochloride, m. p. 172°; red platinichloride, m. p. 
191°). Diazotisation of chloropropyl-p-toluidine hydrochloride, followed 
by treatment with copper powder, gives rise to 6-chloro-3-methylphenyl- 
propyl chloride, CH,Cl-[CH,],°C,;H,MeCl, b. p. 125°/9 mm., possessing 
an odour resembling that of orange rind. If chloropropyl-p-toluidine 
is diazotised in solution in sulphuric acid and the reaction product 
warmed, the resultant chloropropyl-p-cresol when heated with alkali 
loses hydrogen chloride with the formation of 6-methylchroman, 
OF Mec? in a pale yellow liquid, b. p. 107°/12 mm., of 
peppermint odour, which gives a red coloration with concentrated 
sulphuric acid. Reduction of a diazotised solution of the chloropropyl- 
toluidine hydrochloride by an alkaline solution of stannous chloride 
produces m-tolylpropyl chloride, b. p. 130°/14 mm., which can be 
converted through the acetate, b. p. 136°/10 mm., into y-m-tolylpropyl 
alcohol, C;H,Me-[CH,],°CH,°OH, b. p. 140°/14 mm., Dj? 0°9609, which 
closely resembles phenylpropy! alcohol in odour. 

The most satisfactory starting point for y-phenyl-n-butyl alcohol is 
acetophenone, which by condensation with zinc and ethyl bromoacetate 
followed by dehydration is converted into B-phenylcrotonic acid ; this 
can be reduced to f-phenyl-n-butyric acid, the ethyl ester, b. p. 
118°/9 mm., of which can be reduced by sodium and alcohol, giving a 
60% yield of y-phenyl-n-butyl alcohol, CHMePh:CH,°CH,°OH, b. p. 
134°/16 mm., D? 0°9834, which resembles phenylpropyl and pheny!l- 
ethyl alcohols in odour, When heated with hydrochloric acid, the 
alcohol yields the corresponding chloride, b. p. 114—116°/17 mm., 
which is remarkably resistant to the usual chemical agents; it gives 
no reaction with potassium acetate and acetic acid, and when treated 
in light petroleum with aluminium chloride is hardly affected, yielding 
only traces of a non-volatile hydrocarbon and of a hydrocarbon, b. p, 
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90—100°/10 mm., possibly methylhydrindene ; even with sodium the 
reaction does not occur normally, as the product is isobutylbenzene, 
b. p. 174—175°, D? 0°8625. -Phenyl-n-butyl bromide, b. p. 108—110°/ 
8 mm., can be obtained in a similar manner from the phenylbutyl 
alcohol, and reacts normally with ethyl sodiomalonate and ethyl 
sodioacetoacetate as well as with magnesium; the product from its 
slow reaction with sodium is a mixture of approximately equal 
quantities of isobutylbenzene and By-diphenyloctane, a colourless liquid, 
b. p. 192—193°/10 mm., D? 0:9539, resembling glycerol in appearance, 
y-Phenylpropyl bromide, on the other hand, gives with sodium a 
75% yield of af-diphenylhexane. 

y-Phenyl-B-methylpropyl alcohol, CH,Ph:CHMe:’CH,-OH, is a rather 
viscous oil, b. p. 128—129°/16 mm., D/? 0°9826, with an odour recalling 
linalool. It is obtained in 65% yield by the reduction of ethyl 
8-phenyl-a-methylpropionate by sodium and alcohol ; the corresponding 
phenylmethylpropyl chloride, b. p. 112—114°/17 mm., is even less reactive 
than y-phenyl-n-butyl chloride, for whilst the latter reacts with sodium 
iodide, the former fails to do so. The bromide, b. p. 110°/9 mm., 
however, behaves in a less abnormal manner, reacting with ethyl 
sodiomalonate and ethyl sodioacetoacetate; with sodium it reacts 
slowly, producing isobutylbenzene together with Be-dibenzylhexane, a 
viscous oil, b. p. 186—188°/8 mm., D?? 0°9457. 

B-Phenyl-n-propyl alcohol, CHMePh:CH,°OH, can be obtained by 
the reduction of the corresponding aldehyde (hydratropaldehyde : 
Claisen, A., 1905, i, 286). An attempt to prepare it through a-pheny]l- 
ethyl bromide by the Grignard reaction miscarried, because the 
action of magnesium was merely synthetic, producing Py-diphenyl- 
butane, m. p. 121—122°. The chloride of the above alcohol was 
prepared by a series of changes, commencing with B-phenyl-n-butyric 
acid ; this reacts with phosphorus pentachloride, producing the acid 
chloride, b. p. 114°/11 mm., which with ammonia in ethereal solution 
yields the amide, m. p. 98°5°; this amide can be converted by the 
usual process with hypobromite into [-phenyl-n-propylamine, b. p. 
104°/21 mm.; yellow platinichloride, m. p. 229° (decomp.); yellow 
prerate, m. p. 180°; benzoyl derivative, m. p. 85°. The last-named 
substance when fused with phosphorus pentachloride, and the mixture 
distilled under reduced pressure, gives a distillate which on hydrolysis 
with hydrochloric acid yields B-phenyl-n-propyl chloride, b. p. 98—100°/ 
22 mm. The same chloride is obtained from benzo-o-B-chloroiso- 
propylanilide (the scission product of 3-methyldihydroindole: von 
Braun and Kirschbaum, A., 1912, i, 499) by cautious hydrolysis with 
hydrochloric acid and reduction of the diazo-compound of the resultant 
o-B-chlorotsopropylaniline by alkaline stannous chloride solution. The 
yield of chloride in these two methods of preparation is not very 
satisfactory, and the product is very unreactive, being completely 
unaffected by the acetates of the alkali metals or of silver. 

B-Phenyl-n-butaldehyde, CHPhMe-CH,*CHO, was prepared by the 
“ nitro” method, because in spite of its lack of reactivity, y-pheny]- 
n-butyl chloride will undergo double decomposition with sodium iodide 
producing y-phenyl-n-butyl iodide, a colourless liquid, b. p. 132°/14 mm. ; 
this reacts in the usual manner with silver nitrite, and the reaction 
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mixture on distillation gives y-phenyl-n-butyl nitrite, b. p. approx. 
1209/12 mm., and a-nitro-y-phenyl-n-butane, b. p. 138°/12 mm. The 
latter substance when treated in alcoholic solution with an equi- 
molecular quantity of sodium hydroxide solution, and then with a 
solution of stannous chloride in hydrochloric acid, produces an oil 
which, after boiling with dilute sulphuric acid, yields B-phenyl-n-but- 
aldehyde, b. p. 110°/9 mm. ; phenylhydrazone, oily ; the odour of the 
substance is sharp, and recalls that of phenylacetaldehyde. 
D. F. T. 


Cholesterol. XVI. Methyl tsoHexyl Ketone, a Degradation 
Product of Cholesterol. ApotF Winpaus and C. Resau (Ber., 
1913, 46, 1246—1248).—It has been observed by many workers that 
the oxidation of cholesterol by various methods is always accompanied 
by the formation of a substance of pleasant odour (compare Windaus, 
A., 1909, i, 920). The odoriferous substance has now been isolated by 
collecting the distillate froma boiling solution of cholesteryl acetate in 
acetic acid to which a solution of chromic acid was gradually added ; acetic 
acid was removed from the distillate by sodium hydroxide solution, the 
liquid was again distilled, then dissolved in ether, and the acetone 
removed by shaking with water. Careful evaporation of the ether 
then gave a small residue of the pleasant smelling oil ; semicarbazone, 
colourless, rectangular leaflets, m. p. 153—154°. 

The composition, C,H,,ON,, of the semicarbazone suggested that the 
parent substance is an octanone, and a comparison of the m. p.’s of the 
semicarbazones indicated that the odoriferous substance was methyl 
isohexyl ketone. For further confirmation, methyl dsohexyl ketone 
(Darzens, A., 1905, i, 172) was prepared (p-nitrophenylhydrazone, deep 
yellow crystals, m. p. 83°), and the identity of the semicarbazones was 
satisfactorily established. D. F. T. 


Preparation of Alkali Salts of m-Hydroxyphenoxypropane- 
sulphonic Acid. A.Bert Wo rr (D.R.-P. 258473).— Sodium y-chloro- 
B-hydroxypropane-a-sulphonate, CH,Cl-CH(OH):CH,°SO,Na, hard, 
colourless crystals, is obtained when a boiling aqueous solution of 
sodium sulphite (252 parts) in 500 parts of water is treated with 128 
parts of a-dichlorohydrin. 

Sodium B-hydroxy-y-m-hydroxyphenoxypropane-a-sulphonate, 

OH:-C,H,°O°CH,°CH(OH)-CH,'SO,Na, 
acolourless, crystalline powder, can be prepared in 90% yield by heating 
a concentrated solution of catechol (110 parts) in 56 parts of sodium 
hydroxide with 196 parts of the foregoing sodium chlorohydroxy- 
propanesulphonate during two hours under reflux in the presence 
of an indifferent gas such as hydrogen. F. M. G. M. 


Aromatic Telluretine Compounds. I. Karu Leperer (Ber., 
1913, 46, 1358—1362).—Dipheny! telluride has been condensed with 
bromoacetic acid and its esters, and compounds analogous to dimetby]- 
thetine bromide (Brown and Letts, A., 1874, 980) and to phenylmethy]l- 
selenetine bromide (Pope and Neville, T., 1902, 81, 1553) have been 
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obtained. The corresponding purely aromatic derivatives of sulphur 
and selenium could not be prepared. 

Dipheny] telluride and methyl bromoacetate were Jeft together for 
two or three days and then precipitated with ether. The methyl ester 
of diphenyltelluretine bromide, TePh,Br°CH,°CO,Me, formed stout 
prisms from hot water, m. p. 105—106°. It was transformed by silver 
chloride into the chloride, m. p. 115 —116°, with which zine, gold, 
mercuric and platinic chlorides formed double salts. The chromate and 
dichromate could not be recrystallised, but the picrate, 

C,H,(NO,),°O-TePh,°CH,°CO,Me. 
formed well-defined, yellow needles, m. p. 144—145° ‘The ethyl ester, 
m. p. 63—64°, from ethyl bromoacetate was resolved by boiling water 
into its components. Diphenyltelluretine bromide, TePh, Br-CH,°CO,H, 
itself was obtained from bromoacetic acid as a very hygroscopic mass, 
which, on shaking with silver oxide, gave diphenyltelluretine, 
OH:TePh,-CH,°CO,H, 

in the form of needles, m. p. 117—118°. The esters were hydrolysed 
by, and gave the same compound with, silver oxide. J.C. W. 


Preparation and Reactions of Acid Haloids. Hermann 
Sraupincer and E. Antues (Ber., 1913, 46, 1417—1426).—Acid 
chlorides can be converted into the corresponding bromides or iodides 
by the action of an excess of hydrogen bromide or hydrogen iodide, the 
reaction being interpreted according to the scheme: 

R:COCl+ HI — R-CCILOH — R-COI+ HCl. 
The analogous reaction with hydrocyanic acid does not appear to be 
applicable to the production of nitriles. 

Acetyl chloride was converted into almost pure acetyl bromide by 
the action of dry hydrogen bromide, the yield being 80%. Similarly, 
cooled acetyl chloride and hydrogen iodide gave a 70% yield of acetyl 
iodide, b. p. 105—108°. Diphenylacetyl iodide, pale yellow crystals, 
m. p. 46°, obtained from hydrogen iodide and diphenylacetyl chloride, 
was far more sensitive to the action of moisture than the latter 
substance, and, when heated at 150°, was decomposed with an almost 
quantitative elimination of carbon monoxide. 

Benzoyl chloride was incompletely transformed into the bromide at 
the ordinary temperature ; completely, however, at 100°. Benzoyl 
iodide was readily obtained in 95% yield from benzoyl chloride and 
hydrogen iodide. It had b. p. 109—109°5°/10 mm., and was colourless 
when pure, rapidly becoming yellow when preserved. The rate of 
decomposition of the benzoyl! haloids by water has been investigated by 
shaking dilute ethereal solutions with water at 0° and titration 
of the acid formed. ‘The iodide was found to be more readily decom- 
posed than the bromide, and the latter more readily than the chloride. 
it was also noticed that elimination of the halogen acid was incomplete 
(compare Straus and Hiissy, A., 1909, i, 490). This was attributed to 
decomposition of the benzoyl haloid by ether, but no ethyl iodide and 
only traces of ethyl benzoate could be detected. When ether was 
replaced by toluene or xylene, sharp differences in the behaviour of the 
haloids could not be detected, probably owing to the slight solubility of 
water in the hydrocarbons. When heated in a sealed tube for twenty 
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hours at 190°, benzoyl iodide yielded iodine, benzoic acid, and black, 
asphalt-like products, but no carbon monoxide. At 250°, carbon 
monoxide was not liberated. At 500°, however, under 15—25 mm. 
pressure, benzoyl iodide yielded iodobenzene and iodine, whilst at 
700° still more pronounced decomposition occurred. Benzoyl bromide 
was stable at 500°, but yielded bromobenzene at 700°, whilst decom- 
position of benzoyl chloride did not occur even at 700°. 

Benzoyl iodide reacted vigorously with benzaldehyde with formation 
of iodobenzyl benzoate, PhvCO,*CHIPh. ‘The product so obtained was 
contaminated with iodine and could not be purified owing to its extreme 
instability. It was obtained, however, in colourless crystals, m. p. 
about 60°, by mixing the reagents in light petroleum solution. 
Benzoyl bromide reacted slowly with benzaldehyde, bromobenzyl 
benzoate, m. p. 65°, being formed, whilst no compound was obtained 
from benzoy! chloride. 

Benzoyl iodide was scarcely affected by treatment with dry hydrogen 
chloride for three hours, but, after fifteen hours, the presence of benzoyl 
chloride was ascertained. 

Benzoyl iodide reacted slowly with mercury at the ordinary 
temperature. At 120—130° reaction was complete within two to three 
days. Benzil did not appear to be formed. The main products, 
particularly at the higher temperature, were brown resins and a 
substance, m. p. 40°, which has not yet been investigated. In benzene 
solution, reaction occurred more slowly. In ethereal solution a ready 


action was observed, the products of which were ethyl iodide and ethyl 
benzoate. 
Hydrogen bromide did not react with carbonyl chloride even at 
200°. Slight reaction was observed when hydrogen iodide was mixed 
with gaseous carbonyl chloride. 
Hydrogen cyanide appeared to be without action on boiling acetyl 
chloride or on oxalyl chloride at 15—20°. H. W. 


The Perkin Reaction. Hans Meyer and Rozgerr Beer (Monatsh, 
1913, 34, 649—658).—In spite of the earlier investigations, it is still 
not certain whether in the Perkin synthesis the reaction occurs 
hetween the aldehyde and the salt of the fatty acid, or whether the 
anhydride plays a primary part. 

It is now demonstrated that the yield of unsaturated acid depends 
largely on the aldehyde used ; with sodium acetate and acetic anhydride, 
o-iodobenzaldehyde, o-chlorobenzaldehyde, o-nitrobenzaldehyde, benzal- 
dehyde and p-dimethylaminobenzaldehyde gave yields in decreasing 
order of magnitude ; with potassinm acetate and acetic anhydride the 
relative behaviour of the various aldehydes appears to be the same, but 
the yields are uniformly better. 

A comparison of the yields obtained by using o-chlorobenzaldehyde 
With the acetates of various metals in the presence of acetic anhydride 
shows that the alkali metals give better results the higher the atomic 
weight ; lead acetate gives results comparable with the acetates of the 
alkali metals; mercuric acetate is poorer, whilst tle acetates of copper 
and of the alkaline earth metals produce very small yields of chloro- 
cinnamic acid. 
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The presence of an acid anhydride is not indispensable ; benzaldehyde 
heated for twenty-six hours with potassium acetate and acetic acid 
gives a 30% yield of cinnamic acid. The yields of unsaturated acid 
when o-chlorobenzaldehyde is heated with an acetate and acetic acid is 
usually somewhat smaller than when acetic anhydride is used, but 
rubidium and lead acetates gave actually slightly better yields with the 
acid than with the anhydride. Michael’s view (A., 1901, i, 358) that 
the Perkin reaction occurs between aldehyde and acid anhydride is, 
therefore, untenable. 

The réle of the acetic acid in the immediately preceding experiments 
appears to be merely that of solvent, and it is found that a 40% yield 
of unsaturated acid can be obtained by heating together o-chloro- 
benzaldehyde and potassium acetate, without the addition of a third 
substance, to 240° for thirty-six hours. D. F. T. 


The MHalogen-Substituted Cinnamic Acids and their 
Behaviour in Ultra-violet Light. Ricnwarp Srozrmer and Pau. 
Heymann (Ber., 1913, 46, 1249—1266. Compare A., 1912, i, 974).— 
In reply to Liebermann (this vol., i, 265), the authors submit that the 
former’s proof of the structure of a/lo-cinnamic acid is not above 
suspicion, and that the nature of his experiments renders his decision 
merely a probability. The action of sulphuric acid on allo-cinnamic 
acid yields only ordinary cinnamic acid, and even if fuming sulphuric 
acid is used, the main product under suitable conditions is ordinary 
cinnamic acid accompanied by a relatively very small quantity of 
truxone (compare Liebermann, A., 1898, i, 662). It is also already 
recognised that there are exceptions to Liebermann’s method of 
deciding the constitution of these isomerides by physical properties. 

The main portion of the paper consists of the results of an extension 
of the investigation of the behaviour of ethylenic stereoisomerides in 
ultra-violet light (Stoermer, A., 1911, i, 295; 1910, i, 114). 

a-Chlorocinnamic acid (Sudborough and James, T., 1906, 89, 107), 
m. p. 137° (aniline salt, needles, m. p. 137°), exposed in acetic acid 
solution to the ultra-violet rays from a mercury lamp for twenty-one 
days is converted to the extent of 21% into allo-a-chlorocinnamic acid, 
m. p. 111° (aniline salt, needles, m. p. 96°). In a similar manner in 
methyl alcoholic solution, a-chlorocinnamamide, m. p. 121°, is converted 
to the extent of 10% into the amide (m. p. 134°) of the allo-acid in 
ten days. 

a-Bromocinnamic acid, m. p. 131° (aniline salt, needles, m. p. 132°), 
when exposed in acetic acid to ultra-violet rays for twenty-one days is 
converted to the extent of 10% into allo-a-bromocinnamic acid, m. p. 
120° (aniline salt, scales, m. p. 102°). When a methyl alcoholic solu- 
tion of the allo-acid was exposed to ultra-violet rays, 71% was converted 
into the more stable isomeride. Similarly, a-bromocinnamamide, leaflets, 
m. p. 117°, in methyl-alcoholic solution is converted into the allo- 
isomeride (needles, m. p. 129°; 24% in 240 hours) ; the latter substance 
under similar treatment is re-converted to the extent of 50% into the 
original amide. 

8-Bromocinnamic acid, needles or leaflets, m. p. 135°, is readily pro- 
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duced by submitting the allo-isomeride (Erlenmeyer, A., 1896, i, 46) 
in chloroform solution containing a little bromine to the action of 
sunlight ; the product is an equilibrium mixture. The action of ultra- 
violet rays on an acetic acid solution for thirty-five days converted 
40% of the acid into the allo-isomeride, m. p. 159—160°. Ultra-violet 
illumination converted 75% of the alio-acid in ethyl] acetate solution 
into the ordinary acid, 

Of the two £-chlorocinnamic acids, m. p. 142° and 132° respectively, 
the latter from its similarity to the analogous bromo-compound must 
be the ad/o-isomeride (compare Michael and Pendleton, A., 1889, 1063). 
The acetic acid solution of the former (¢rans-) compound is converted 
to the extent of 40% in twenty-one days into the allo-isomeride ; the 
aniline salt, like that of allo-B-bromocinnamic acid, is unstable. In 
contact with bromine in sunlight the allo-acid is slowly re-converted 
into the other form. 

The authors discontinue the use of the term allo in connexion with 
the a8-dihalogen-substituted cinnamic acids, because the compounds 
which from their power of indone formation must be the cis-isomerides 
are more stable than the trans-isomerides. 

cis-aB-Dichlorocinnamic acid, m. p. 121° (aniline salt, needles, m. p. 
129°), when treated with cold sulphuric acid yields dichloroindone, 

When a solution in acetic acid is submitted to ultra-violet rays for 
twenty-one days, 45% of the acid undergoes conversion into the 
hitherto unknown trans-af-dichlorocinnamic acid, rhombic tablets, 
m. p. 101°; bariwm salt, woolly needles ; aniline salt, needles, m. p. 
121°. The ¢rans-acid is also obtained by the elimination of hydrogen 
chloride from the dichloride of a-chlorocinnamic acid by the action of 
potassium hydroxide solution ; it is separated from the cis-isomeride 
simultaneously formed by the sparing solubility of the potassiwm salt 
of the trans-acid in alcohol. The action of sunlight on a chloroform 
solution of the érans-acid containing a little bromine causes a re- 
conversion into the cis-isomeride. 

The action of bromine on phenylpropiolic acid solution in carbon 
disulphide in the absence of sunlight produces a mixture of cis-a-di- 
bromocinnamic acid, yellow prisms, m. p. 100°, with the isomeric trans- 
acid, scales, m. p. 136°, in approximately the proportion 2:1; the two 
acids give aniline salts, needles, m. p. 126° and 128° respectively. In 
chloroform solution containing bromine, sunlight causes a partial 
change of the évans- into the cis-isomeride, but as the latter always pre- 
dominates in the equilibrium mixture, it may be regarded as the more 
stable (compare Roser and Haselhoff, A., 1888, 1304). In ultra-violet 
light, the czs-acid, dissolved in acetic acid, is converted into the érane- 
acid to the extent of 40% in fourteen days. This cis-acid is converted 
by cold sulphuric acid into dibromoindone, but a much better method 
for the production of this substance is the action of aluminium chloride 
on the corresponding acid chloride in carbon disulphide solution at 
water-bath temperature ; under these conditions a quantitative yield of 
dibromoindone, m. p. 123°, is obtained. 

a8-Di-iodocinnamic acid, m. p. 171° (Liebermann and Sachse, A., 
1892, 470), decomposes when exposed in solution to ultra-violet rays ; 
consequently no isomerisation could be detected; from the fact that the 
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known acid gives no indone formation with sulphuric acid, it is 
presumably of the trans-configuration. 
Curves are given illustrating the course of the isomerisation of the 
acids, and the properties of the various acids are tabulated. 
D. F. T. 


The Constitution of Abietic Acid. Pau Levy (Zeittsch. anorg., 
Chem., 1913, 81, 145—155).—The evidence for the constitution of 
abietic acid is reviewed and a few new experiments described. 
Oxidation with nitric acid yields dinitropropane and trans-cyclo- 
hexane-1 : 2-dicarboxylic acid. Abietic acid is related to retene and 
pinene, contains a cyclohexane ring and an isopropyl group, and has 
its carboxyl group attached to a tertiary carbon atom. None of the 
formule hitherto proposed conforms to all these conditions, with the 
exception of that due to Easterfield and Bagley (T., 1904, 85, 1241). 

C. H. D. 


Benzoylated Cyanohydrins and Amides from Aldehydes, and 
the Corresponding Hydroxy-acids. Jvuies Atoy and CHARLEs 
Ragaut (Bull. Soc. chim., 1913, [iv], 13, 457—460. Compare A., 1912, 
i, 462).—The preparation of benzoylated cyanohydrins by the action 
of benzoyl chloride on a mixture of an aldehyde with aqueous potassium 
cyanide has been extended to the fatty and heterocyclic series. 

Benzoylglycollonitrile [Benzoyloxyacetonitrile], OBz*CH,*CN, from 
formaldehyde, forms well-defined, stable crystals, m. p. 26—27°, b. p. 
275° or 165°/25 mm., which dissolve in concentrated hydrochloric acid 
or slightly warmed 60% sulphuric acid with the formation of benzoylowy- 
acetamide, CO*NH,°CH,*OBz, in hard, lustrous crystals, m. p. 
117—118°. Hydrolysis by hot dilute sodium hydroxide provides a 
convenient method for the preparation of glycollic acid, but when an 
insufficient quantity of very dilute alkali is employed and the reaction 
is arrested as soon as ammonia ceases to be liberated, benzoyloxyacetic 
acid, m. p. 79°, results. The silver salt was analysed. Alcoholic 
ammonia converts the nitrile into benzamide and the amide into 
benzamide and glycollamide. Sodium ethoxide causes no replacement 
by sodium in the —CH, group, but yields sodium cyanide and 
benzoate and ethyl benzoate, and in the case of benzoylmandelonitrile 
gives rise to benzoin. 

Similarly, a-benzoyloxybutyronitrile i is obtained from propaldehyde as 
an impure oil, which gives a-benzoylowybutyramide, OBz*CH Et:CO-NH,, 
m. p. 92°, and finally sodium a-hydroxybutyrate on hydrolysis, whilst 
a-benzoyloxyisovaleronitrile, CH Me,*CH(OBz):CN, from isobutaldehyde, 
has m. p. 21—22°, and gives the amide, m. p. 98°, and then a-hydroxy- 
isovaleric acid on hydrolysis. Benzoyloxyfurylacetonitrile, 

C,H,O-CH(OBz):CN, 
from furfuraldehyde, has m. p. 17-48, but hydrolysis led to discoloured, 
indefinite substances. 

The reaction is being extended to the ketones, in which case prolonged 
agitation is necessary (compare Francis and Davis, T., 1909, 95, 


1403 ; 1910, 9'7, 949). a C. W. 


ORGANIC CHEMISTRY. i. 621 


Racemisation of Tropic Acid and its Hsters, together 
with a Theory of Racemisation, Substitution, and the 
Walden Inversion. Jonannes Gapamer (J. pr. Chem., 1913, fii}, 
87, 312—-392).—This paper contains a full and detailed account of 
the author’s theory, a short description of which has already appeared 
(A., 1912, i, 934; compare Frankland, Presidential Address, T., 1913, 
103, 722—725). 

[With Max Kunrze.]|—Fthyl |-tropate, prepared from ethyl iodide 
and silver /-tropate, has [a]? — 475° in alcoholiz solution; the d-ester 
has [a] + 46°6°. 

Experiments are also described to show that the conversion of 


hyoscyamine into atropine is due to ionisation at the asymmetric atom. 
F, B. 


Preparation of an Inner Anhydride (Lactam) of 2-Amino- 
benzoyl-o-benzoic Acid. AxkTIEN-GESELLsCHAFT FUR ANILIN- 
FABRIKATION (D.R.-P. 258343).—When the 2-aminobenzoyl-o-benzoic 
acids of the general formula I (where X 
and Y may be hydrogen, methyl, a halogen 
) | or carboxylic group) are heated either alone 
\ Fam with condensing agents or with solvents of 

¥ high boiling point, they readily lose water 

and furnish inner anhydrides (lactams) of 
general formula II, and which are readily 
hydrolysed byalkalihydroxides to regenerate 


Vd \/\y _ the parent substance. 
When 2-aminobenzoyl-o-benzoic acid, 


| | 
—\eone’ rhombic crystals, m. p. 195° (with forma- 
tion of the lactam), is heated at 200° with 
(II) nitrobenzene it furnishes the corresponding 
lactam, m. p. 245°; the base accompanied by another isomeride is 
obtained by the nitration and subsequent reduction of benzoy]-o-benzoic 
acid and separation effected by means of the calcium salts. 
2:5-Diaminobenzoyl-o-benzoic acid, yellow needles, m. p. 265°, is 
obtained by heating 2-amino-5-acetylaminobenzoyl-o-benzoic acid (pre- 
pared by the nitration and subsequent reduction of 3-acetylamino- 
benzoyl-o-benzoic acid) with 30% sulphuric acid and subsequent 
decomposition of the /actam thus formed. 
2-Amino-5-acetylamino-4-carboxybenzoyl-o-benzoic acid, yellow needles, 
m. p. 315°, is obiained by the oxidation (with potassium permanganate) 
of 2-nitro-5-acetylamino-4-toluoyl-o-benzoic acid and reduction of the so- 
obtained 2-nitro-5-acetylamino-4-carboaybenzoyl-o-benzoic acid, m. p. 
247°; when heated with 30% sulphuric acid, the foregoing amino- 
acetylamino-base furnishes the sulphate of 2: 5-diamino-4-carboxy- 
benzoyl-o-benzoic acid, m. p. 340° (about), together with its /actam. 
F. M. G. M. 
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Reduction of the Anhydrides and Imides of Phthalic and 
Naphthalic Acids. ARNoutp Retssert (Ber., 1913, 46, 1484—1491). 
—The reduction of phthalic anhydride by zinc dust and acetic acid is 
known to give a complex mixture, from which diphthalyl, hydro- 
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diphthalyl-lactonic acid and phthalide can be isolated (Wislicenus, A., 
1885, 57), whilst reduction by distillation with zine dust yields a 
mixture of zinc phthalate and diphthalyl. 

It is now discovered that when phthalic anhydride is gradually 
introduced into an agitated suspension of zinc dust in a solution of 
calcium chloride in 40% alcohol at 20—22° about half is converted 
into phthalic acid and half into diphthalyl-lactonic acid, for which 


the author prefers the formula 0O<G 97 >CH-00-0,H,-00,H. 
ott, 


No satisfactory method for the preparation of phthalide from 
phthalic anhydride could be discovered, but it was found that 
phthalimide can be reduced by stirring with a suspension of zinc dust 
in cold 2N-sodium hydroxide solution with the production of hydrozy- 
phthalimidine (compare Graebe, A., 1885, 979), C,H,< CROPS N H, 
needles, m. p. 171—172°, which on boiling with acetic acid is con- 
verted into a substance, needles, m. p. 240—241°, of which the 


structure is probably COCC#/¢>CH—C(OH)<Cs>NH. If 


after the reduction of phthalimide to hydroxyphthalimidine the 
reaction mixture containing excess of zinc is heated, a further 
reduction occurs and ammonia is liberated with the production of 


phthalide, O.<Oy >0, in almost theoretical yield. 
2 


If naphthalic anhydride is shaken with zinc dust and 2N-sodium 
hydroxide solution, a blue solution is obtained, which on addition 
of more alkali and further shaking becomes red; on neutralisation a 
reddish-yellow, crystalline substance, C,,H,,0;, m. p. 213—215°, is 
precipitated, whilst the naphthalic acid produced simultaneously 
remains in solution. The coloured reduction product, which the 
author designates deoxynaphthalic anhydride, possibly of the formula 


co<? H P>0—0<y, Oo, gives an unstable blue colour with 
w4*6 = \O/4 10H, 
sodium carbonate solution and a stable red one with sodium 
hydroxide ; on mixing in- 
es a nem, timately with concentrated 
C0<g HOH) C<o 70 ammonia solution the sub- 
| stance is converted into a 
compound, for which the 
— Ne” —-O annexed structure is sug- 
co<$ HCOOH) WA C<o H,> CO gested ; this is a yellowish- 
_— red substance, which dis- 
solves in alkali solutions with a bright blue or violet colour. 
The reduction of naphthalimide by a similar process to that which 


was successful with phthalimide yielded only a pasty ane —— 


NH 


Action of Acylamino-acid Chlorides on the- Sodium 
Compounds of the Esters of Malonic and Cyanoacetic Acids. 
Sizemunp Gapriet (Ber., 1913, 46, 1319—1358).—A number of 
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phthaliminoacylmalonic esters of the series 
C,H,0,:N-CXY-CO-CH(CO,R),, 

where X and Y=H or alkyl, have been prepared from acylamino- 
chlorides. It is found that the stability of the esters is enhanced 
when X and Y represent 1 or 2 alkyl groups, the non-substituted 
compounds having the character of strong acids and losing one -CO,R 
group on boiling with water (A., 1909, i, 491; 1911, i, 212). The 
presence of these groups is also ‘a criterion for the pyrrolone con- 
densation (A., 1911, i, 227), which also occurs when the malonic ester 
group is replaced by -CH,°CN, -CH,°CO-NH,, or by methyl, and when 
a benzoyl nucleus is substituted for the phthalyl group. 

The same substituted phthaliminoacylmalonic esters are peculiar in 
their behaviour towards sodium alkyloxides, for the yellow sodium 
compound of the ester changes into the colourless neutral salt of a 
strong acid. Phenoxyacylmalonic esters underwent no such isomerism, 
whereas benzoylaminoisobutyryl chloride condensed with methyl 
sodiomalonate to form a strongly acid compound with one methyl 
alcohol group less than the expected malonic ester. Benzoylmethyl- 
aminoisobutyryl chloride, on the other hand, gave the malonic ester, 
from which it appears that an unsubstituted imino-group is necessary 
for the formation of the acidic compounds, These are shown to be 
derivatives of tetramic acid (Anschiitz, A., 1912, i, 836), and their 
formation from methyl phthaliminozsobutyrylmalonate, for example, 
presupposes the preliminary opening of the phthalyl ring and the 


addition of alcohol according to the scheme : 
C5H,<C0>N-CMe,"CO-CH(CO, Me), + R-OH 
= CO,R:C,H,°CO*-NH-CMe,:CO-CH(CO,Me), 


CO—-CH:CO,Me |... 
=CO,R°C,H,°CO N<ome,-G0 + CH,°OH. 
This is supported by synthesis and by the fact that the methyl ethyl 
ester obtained from the methyl malonate and sodium ethoxide on the 
one hand, and from the ethyl malonate and sodium methoxide on the 
other, were isomeric. All these tetramic acid derivatives lose the ester 
group which is attached to the tetramic acid ring on hydrolysis with 
very dilute acids, and are decomposed by hydriodic acid into phthalic 
acid, alkyl iodide, carbon dioxide, and aminomethylbutanone. 

[With James Couman and Kart A. Borrcuer. |—For the preparation 
of ethyl phthaliminoisobutyrylmalonate (A., 1911, i, 213), it is 
recommended to use enough ethyl sodiomalonate to form the sodium 
compound of the new ester. This forms light yellow needles, and 
gives a yellow, alkaline solution_which is decomposed by carbon dioxide. 
The ethyl alcoholic solution or the solution of the free ester mixed 
with sodium ethoxide gradually becomes pale in the cold, quickly on 
warming, and on evaporation deposits the white, isomeric sodium salt, 
C,,H,,0,NNa, which gives a neutral solution and is only decomposed 
by mineral acids, when ethyl carbethoxybenzoyldimethyltetramcarb- 
onylate [2 : 4-diketo-1-benzoyl-5 : 5-dimethylpyrrolidine-o-3-dicarboxylate}, 
CO—-CH:CO,Et 


CO,Bt°O,H,"CON< ae 60 , is formed as a crystalline 
2 
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powder, m. p. 81°. It has a strongly acid reaction, gives an orange-red 
colour with ferric chloride, and yields the tetramic acid, 
CO, Et-C,H,-CoN< OO 9H 
we <ome,-6o F 
on hydrolysis with warm dilute hydrochloric acid as a white powder, 
m. p. 198—199°, which disengages carbon dioxide from barium 
carbonate, gives a red coloration with ferric chloride, and an 
ammonium salt, in slender, white needles. The acid gives with one 
molecule of bromine the monobromide, 
: ve _CO-——CHBr 
CO, Et:C,H,-CO-N< tea Oo? 
m. p. 159—160°, from glacial acetic acid, which forms a hydrate with 
1H,O in rhombic needles, m. p. 121—122°, from dilute acetic 
acid, and yields phthalic acid and bromoaminomethylbutanone hydro- 
bromide, CH,Br-CO-CMe,*NH,,HBr, in leaflets, m. p. 156°, on boiling 
with hydrobromic acid. This ketone reduces Fehling’s solution and 
forms a picrate, which gives a turbid liquid at 135° becoming clear at 
147°. Excess of bromine gives the d:bromide, C,,H,,0,NBr,, m. p. 
155°, which is neutral and can no longer become enolic. Chlorine 
yields the neutral dichloride in flat needles, m. p. 126—126°5°, from 
which the hydrochloride of dichloroaminomethylbutanone, 
CHCI,-CO-CMe,-NH,,HCIl, 
m. p. 203°, was obtained. ‘The oxime, 
ww OO vos 
CO,Ht CoH CONC oar. .G:N-OH’ 
forms microscopic crystals, m. p. 193°. 

When the initial ethyl malonate is treated with sodium methoxide 
or when the sodium compound is left with methyl alcohol, the white, 
microcrystalline, neutral sodiwm salt, C,,H,,0,NNa, is obtained, from 
which hydrochloric acid precipitates ethyl carbomethoxybenzoyldimethyl- 
tetramcarboxylate [methyl ethyl 2 : 4-diketo-1-benzoyl-5 : 5-dimethylpyrroli- 
dine-o-3-dicarboxylate}, 00,Me-C,H,-CONC or p by — which 
forms colourless needles, m. p. 133—134°, gives a copper and a silver 
salt, and, on hydrolysis, the ttramic acid, C,,H,,0,N, in needles, 
m. p. 210—211°. The acid distils unchanged in a vacuum, yields an 
ammonium salt, an oxime, C,,H,,0,N,, in sparkling prisms, mw. p. 210°, 
and a hydrazone, C,,H,,O,N,, in short — m. p. 222—223°. The 

CO—-CH ‘ R 

methyl ether, i at tata en, is obtained by the 
action of methyl alcohol and hydrogen chloride as a crystalline powder, 
m. p. 103—104°, which gives no colour with ferric chloride, is 
insoluble in alkalis, and yields a bromo-derivative, C,,H,,0,NBr, in 
matted needles, m. p. 140°. The acetyl compound, 

CO,Me-0,H,-CON<O fH 

aeons <oMe,-C-0Ae! 

forms crystalline granules, m. p. 119—120°. The monobromo-deriv- 
ative forms flat, rectangular prisms, m. p. 221°, which yield an 
ammonium salt and the above bromoaminomethylbutanone hydro- 
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bromide. The dibromo-derivative forms glistening needles, m. p. 
193°, and the dichloride, m. p. 172—173°, yields the above dichloro- 
aminomethylbutanone salt on hydrolysis. 
Methyl phthaliminoi+obutyrylmalonate, 
C,H,0,:N-CMe,*CO*CH(CO,Me),, 
forms colourless, rhombohedral crystals, m. p. 91°, which give a dark 
cherry-red colour with ferric chloride. The sodiwm compound is 
yellow, reacts alkaline, and changes in methy! alcohol into the colour- 
less, neutral tsomeride, from which hydrochloric acid liberates methyl 
carbomethoxybenzoyldimethyltetramcarborylate {2 : 4-diketo-1-benzoyl- 
5 :5-dimethylpyrrolidine-o-3-dicarboxylate], 
: na.x CO CH CO,Me 
CO,Me:C,H,°CO N<ome,-CH ’ 
in short, thick columns, m. p. 155°, which may be distilled in a vacuum. 
It forms a silver salt, and gives the above tetramic acid, m. p. 210—211°, 
on hydrolysis. In order to synthesise the compound, a-aminotsobutyric 
acid was condensed with the chloride of methyl hydrogen phthalate 
(Meyer, A., 1901, i, 750) to form carbomethoxybenzoylaminoisobutyric 
acid, CO,Me-C,H,*CO*NH-CMe,°CO,H, in rhombic tablets, m. p. 168°. 
This was converted into the chloride by means of thionyl chloride, and 
then condensed with methyl sodiomalonate and the product identified 
with the expected ester, m. p. 155°. When the methy! ester, m. p. 91°, 
is allowed to react with sodium ethoxide, the neutral sodiwm salt of 
methyl carbethoxybenzoyldimethyltetramcarboxylate, 
CO-——CH:CO,Me 
CMe,*CO ‘ 
is formed as a granular powder, m. p. 99°, which gives a copper salt. In 
contrast to its isomeride, m. p. 133—134°, its tetramic acid derivative 
is the ethyl compound, m. p. 199°, and not the methyl, m. p. 210—211°. 
The methyl ester, m. p. 91°, but not so the isomeride, m. p. 155°, 
condenses in presence of methyl sodiomalonate in boiling benzene to 
methyl benzoylenedimethylpyrrolonecarboxylate, 
O,H,°C :C(CO,Me) 
see ai 
in yellow needles, m. p. 165° (compare the ethyl ester, A., 1911, i, 
213). Similarly, phthaliminomethylbutanone (ibid.) gave benzoylene- 
dimethylpyrrolone (A., 1911, i, 228). Methyl phthaliminoisobutyrate, 
C,H,O,:N*CMe,*CO,Me, prepared from the chloride in colourless, 
rhombic plates, m. p. 78°, combined with methy! alcohol when left with 
that liquid or when warmed with sodium methoxide solution, and gave 
the methyl ester of methyl phthalaminoisobutyrate 
i CO,Me’C,H,°CO-NH-CMe,°CO,Me, 
in delicate needles, m. p. 116—117°, thus behaving differently, as was 
expected, from the phthaliminoacetates and propionates, which give 
soquinoline derivatives (A., 1900, i, 358), The methyl ester, m. p. 91°, 
may also be methylated by the action of methyl iodide on the sodium 
compound. Methyl phthaliminoisobutyrylmethylmalonate, 
C,H,0,:N-CMe,*CU-CMe(CO,Me),, 
forms prisms, m. p. 121°, and on hydrolysis with hydrochloric acid 
Yields aminomethylpentanone hydrochloride, C,H,*CO-CMe,*NH,,HCl, 


CO,Et:C,H,-CON< 
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in rectangular tablets, m. p. 164°. The hydriodide, C,H,,ON,HI, 
crystallises in needles, m. p. 141—142°, and gives a picrate, m. p. 145°, 
The benzoyl derivative forms silky needles, m. p. 118°, and the phthalyl 
compound crystallises in rhombic tablets, m. p. 70°, whilst the free 
base, C,H,*CO-CMe,"NH,, is a colourless, mobile liquid, which, unlike 
aminomethylbutanone, but like aminoisobutyrophenone (A., 1911, i, 
212), distils without condensation, b. p. 157°5°/762 mm. 
a-Phthalylalanyl chloride (A., 1908, i, 182) has also been con- 
densed with ethyl sodiomalonate, forming a light yellow sodium 
compound, from which carbon dioxide separated ethyl a-phthalylalanyl- 
malonate, C,H,0,:N-CHMe-CO-CH(CO,Et),, in rhombic plates, m. p. 
73—74°. Contrary to the above phthaliminoisobutyry]lmalonates, it 
did not form a tetramic or a pyrrolone derivative. When hydrolysed 
by means of fuming hydriodic acid, methyl a-aminoethyl ketone 
hydriodide, C,H,NO,HI, m. p. 89°, is formed (Kiinne, A., 1895, i, 685), 
but hydrobromic acid at 70° led to a- -phthaliminoethyl methyl ketone, 
C,H,0,-N-CHMe:COMe, which formed flat leaflets, m. p. 85—86°. 

*Phenoxyacetyl chloride was also condensed with methyl sodio- 
malonate, when the new sodiwm salt was obtained in silky, white 
needles, from which carbon dioxide separated methyl phenoxyacetyl- 
malonate, OPh:CH,:CO-CH(CO,Me),, as an oil. 

Similarly, phenoxyisobutyryl chloride, OPh*CMe,*COCI, a colourless 
oil, b, p. 112—113°/12°5 mm., yielded ethyl a-phenoxyisobutyrylmalonate, 
OPh-CMe,°CO-CH(CO,Et),, in prisms, m. p. 69°. The chloride was 
obtained from ethyl phenoxyisobutyrate, b. p. 127°/12 mm. (compare 
Bischoff, A., 1900, i, 346), by the action of phosphorus pentachloride 
on the free acid, and yielded the amide, OPh*CMe,°CO-NH,, in silky 
needles, m. p. 116°. 

Ethyl a-phthaliminoisobutyryleyanoacetate, 

C,H,0,:N-OMe,°CO-CH(CN):CO, Et, 
was obtained by adding phthaliminotsobutyryl chloride to ethyl sodio- 
cyanoacetate suspended in benzene, and decomposing the new light 
yellow salt with hydrochloric acid. It forms flat leaflets, m. p. 111°, 
and has acidic properties, giving an ammenium salt, 

C,,H,,N,0,,NH,,H,O, 

and a copper salt. On hydrolysis with dilute hydrochloric acid it 
yields a-phthaliminoisobutyrylacetonitrile, C;H,O,:N*CMe,*CO-CH,°CN, 
in long needles, m. p. 154°. When left or warmed with dilute alkalis 
the substance loses water and forms o-benzoylenecyanodimethylpyrrolone, 
0,H,°C:C(CN) 
bo—N-OMe,- 
verted by ‘hydrobromic acid into benzoylenedimethylpyrrolone 
(loc. cit.). The nitrile also dissolves in cold concentrated sulphuric 
acid with the formation of phthaliminoisobutyrylacetamide, 

C,H,O0,:N-CMe,*CO-CH,"CO'NH,, 
in long, flat needles, m. p. 130°. This compound condenses very 
readily to o-benzoylenedimethylpyrrolonecarbonamide, 

Cs H,-0:C(CO- ‘NH»)Sc0, 


bo—n- CMe, 
which forms long, yellow prisms, m. p. 217°. When warmed with 


CO in yellow prisms, m. 273°, which are con- 
y Pp p- 


ORGANIC CHEMISTRY. i. 627 


concentrated sulphuric acid, however, the nitrile takes up 2H,O and 

forms the phthaloylic acid derivative of aminoisobutyrylacetamide 

(o-carboxybenzoylaminoisobutyrylacetamide), 
CO,H:C,H,-CO-NH-CMe,°CO°CH,CO-NH,, 

as a crystalline powder, m. p. 171°, which merely dissolves and 

undergoes no condensation in alkalis. 

Benzoylaminoisobutyric acid (dimethylhippuric acid) was prepared 
by benzoylating aminoisobutyric acid in acetone in presence of 
pyridine and then converted into the chloride (Mohr, A., 1910, i, 117). 
The latter was condensed with methyl sodiomalonate, when the 
expected ester was not obtained, but rather methyl benzoyldimethyl- 
tetramcarboxylate [2 : 4-diketo-1-benzoyl-5 : 5-dimethylpyrrolidine-3-carb- 
nel NBz:CO- H:-CO,Me 
onylate], CMe 
prisms, m. p. 154—155°. The substance had an acid reaction, 
dissolved in ammonia, and gave a copper salt and an orange-red 
coloration with ferric chloride. Hydrolysis with hydrochloric or 
hydriodic acid gave the salts of aminomethylbutanone. The 
analogous ethyl ester, C,,H,,O;N, forms short prisms, m. p. 111°. 
Condensation of the above chloride with ethyl cyanoacetate, however, 
followed a normal course, and led to ethyl benzoylaminoisobutyryl- 
cyanoacetate, NHBz*CMe,*CO*CH(CN)-CO,Et, which formed colourless 
rhombohedra, m. p. 165°. The compound forms salts with ammonia 
and silver, and gives a cherry-red coloration with ferric chloride. 
Hydrolysis with hydrochloric acid leads to benzoylaminoisobutyryl- 
acetonitrile, NH Bz*CMe,*CO-CH,°CN, which forms long needles. 

For the condensation of malonic esters with benzoylmethylamino- 
isobutyryl chloride, methylaminoisobutyric acid, prepared by a 
modification of Zelinsky and Stadnikoff’s general method (A., 1906, 
i, 425), was benzoylated as above, the benzoylmethylaminoisobutyric 
acid, NMeBz-CMe,°CO,H, short prisms, m. p. 183°, was treated 
with thionyl chloride, and the crude product left with methyl 
sodiomalonate. Methyl benzoylmethylaminoisobutyrylmalonate, 

NMeBz-CMe,*CO-CH(CO,Me),, 

forms colourless, short columns, m. p. 125°. It is gradually 
resolved into its components by boiling water, but is not only 
hydrolysed, but, furthermore, condensed by hydriodic acid to phenyl- 
trimethylpyrrolone  eageaadl 6 

’ NMe——CMe, 
gonal tablets, m. p. 100°, b. p. 346—347°/768 mm., and forms a 
soluble chloride, a sparingly soluble nitrate, iodide and _picrate, 
m. p. 147°, and a platinichloride. J.C. W. 


» which forms rhombic tablets or short 


This base crystallises in hexa- 


Condensation of Pyromellitic Anhydride with Benzene and 
with Toluene. II. Ernst Paiipr: (Monaish., 1913, 34, 705—717. 
Compare A., 1911, i, 793 ; Mills and Mills, T., 1912, 101, 2194).—It has 
not been found possible to produce substances analogous to anthranol 
in the dinaphthanthracene group by intramolecular elimination of 
water from reduced derivatives of dibenzoylbenzenecarboxylic acids. 

In the condensation of dibenzoylbenzenedicarboxylic acids to di- 
phthaloylbenzene by concentrated sulphuric acid, 2-benzoylanthraquinone- 
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3-carboxylic acid, m. p. 283—285°, is obtained as a by-product, but by 
allowing the reaction to proceed at a lower temperature for a shorter 
period this substance becomes the main product; the sodium and 
potassium salts are sparingly soluble. Reduction of the acid with 
ammoniacal zine dust and copper sulphate solution gives a poor yield 
of 2-benzylanthracene-3-carboxylic acid, m. p. 235—237°, which can be 
further reduced by hydriodic acid and phosphorus to 1 :5-dibenzy/- 
benzene-2 : 4-dicarboxylic acid, which decomposes without melting. No 
dianthranol nor any other condensation product could be obtained by 
heating this substance with sulphuric acid. 

Reduction of diphthaloylbenzene by distillation with zinc dust in an 
atmosphere of hydrogen under reduced pressure and also by alkaline 
hyposulphite yielded a sparingly soluble, reddish-brown, crystalline 
solid; this was unaltered by a temperature of 360°, and from the 
presence of two hydroxy! groups the structure is probably 

CO C(OH 
CH <9 > CH Uog Colle 
The product of reduction of diphthaloylbenzene with hydriodic acid 
and phosphorus was exceedingly difficult to purify; it is an almost 
colourless substance, m. p. 210—215° (decomp.), the composition of 
which indicates a formula C,,H,». 

The condensation of pyromellitic anhydride with toluene by means 
of aluminium chloride proceeds in exactly the same way as with 
benzene ; the reaction product is a mixture of two acids of the structure 
C,H,Me’CO-C,H,(CO,H),-CO°C,;,H,Me, namely, 1 :5-di- p - toluoyl- 
benzene -2:4-dicarborylic acid and 1 : 4-di-p-toluoyl-2 : 5-benzene- 
dicarboxylic acid, which can be separated by fractional crystallisation 
from nitrobenzene ; the former acid has m. p. 245—248°, whilst the 
Jatter and less soluble acid decomposes without melting. Reduction of 
the more soluble isomeride by zinc dust and copper in alkaline solution 
is exceedingly slow, and yields only the Jactone, 

0 ea Me)0.H, Gare O, 
a yellow solid which does not melt below 240°. The same lactone 
is also obtained when the reducing agent is a mixture of phosphorus 
and hydriodic acid, but in this case it is accompanied by 1 :5-di-p- 


tolylbenzene-2 : 4-dicarboxylic acid, a yellow solid, m. p. near 238°. 
D. F. T. 


Hydrogenation of Santonin in Presence of Palladium Black. 
Guipo BarGE.Lini (Atti R. Accad. Lincei, 1913, [v], 22, i, 443—447). 
—The action of hydrogen on an alcoholic solution of santonin in the 
presence of palladium black yields a dihydrosantonin and a tetra- 
bydrosantonin. The alcoholic solution of santonin containing palladium 
black is treated with hydrogen at 40—50 cm. pressure until the 
volume corresponding with the dihydro-compound has been absorbed 
(for 5 grams this takes fifteen to twenty minutes). The dihydrosantonin, 
C,;H_)0,, so obtained, has m. p. 148—150°, [a], +23° (in 2°106% 
alcoholic solution), and gives with alcoholic potassium hydroxide a 
yellow solution having a green fluorescence. It yields a semicarbazone, 
C,,H,,0,N,, which forms microscopic needles, m. p. 238—239°. 
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When the hydrogenation is continued until a further equal amount 
of hydrogen has been absorbed, a tetrahydrosantonin, C,,H,.O,, is 
obtained ; it forms colourless laminew, m. p. 154—155°, [a],+61°5° (in 
2:234% alcoholic solution). This substance does not become yellow 
when exposed to light, and is stable towards permanganate ; it yields 
no coloration with potassium hydroxide. R. V.S. 


Combination of Phenolcarboxylic Acids. III. Frrprnanp 
MavTuner (J. pr. Chem., 1913, [ii], 8'7, 409—415).—A continuation of 
previous work (A., 1911, i, 725; 1912, i, 267). 

Methyl p-3 : 5-dimethoxybenzoyloxybenzoate, prepared by shaking an 
ethereal solution of 3:5-dimethoxybenzoy! chloride with methyl 
p-hydroxybenzoate dissolved in aqueous sodium hydroxide, crystallises 
in colourless needles, m. p. 91—92°. Methyl m-3 : 5-dimethouxybenzoyl- 
oxybenzoate, from methyl m-hydroxybenzoate, has m. p. 66—67°. 

Methyl m-3:5-dimethonybenzoyloxy-p-methoxybenzoate, from 3:5- 
dimethoxybenzoy] chloride and methyl] vanillate, has m. p. 89—90°. 

Methyl 2-(3' : 5’)-dimethoxybenzoyloxy-3-naphthoate, from methyl 
2-hydroxy-3-naphthoate, has m. p. 119—120°. 

3:4:5-Trimethoxybenzoyl chloride reacts with methyl m-hydroxy- 
benzoate, yielding methyl m-3 : 4: 5-trimethoxybenzoyloaybenzoate, m. p. 
143—144°, and with methyl 2-hydroxy-3-naphthoate to form methyl 
2-(3': 4’ : 5’)-trimethoxybenzoyloxy-3-naphthoate, m. p. 149—150°. 

Methyl m-4-methoxybenzoyloxybenzoate, prepared from anisoy] chloride 
and methyl m-hydroxybenzoate, has m. p. 79—80°. 

All the compounds described above crystallise in colourless needles. 

The 3:4:5:2':6'-pentamethyl ether of dimethyl gallate (A., 1911, 
i, 725) has m. p. 173—174°. F. B. 


Tetra-alkylation of cycloHexanone and £-Methylcyclohexan - 
one and Trialkylation of Menthone. Asin Hatier (Compt. rend., 
1913, 156, 1199—1206. Compare A., 1908, i, 987; 1909, i, 108, 
654 ; 1910, i, 219, 300; 1912, i, 269).—By the use of sodamide as 
condensing agent, all the hydrogen atoms attached to the two carbon 
atoms adjacent to the ketone group in the substituted or non-substituted 
cyclohexanones can be substituted by alkyl groups, chiefly methyl and 
allyl, condensation of the cyclohexanone on itself taking place to a 
certain extent at the same time. This latter condensation is increased 
if the methyl iodide is replaced by its higher homologues for substitu- 
tion. The tetra-, penta-, and hexa-alkylcyc/ohexanones so obtained give 
neither oximes nor semicarbazones. The substitution is performed by 
dissolving the ketone (1 mol.) in anhydrous ether, or preferably toluene 
in some cases, adding the sodamide (1 mol.) in fine powder, and when 
all action has ceased adding the alkyl iodide in theoretical quantity. 
On the crude product obtained by treatment with water and then 
drying, this treatment is repeated two or three times. By this means 
the following compounds have been prepared : 

CH,°CMe, 


1:1:3: 3-Tetramethyleyclohean-2-one, OHs< 55 “CMe >CO, b. p. 
2 2 
185—186°, D175 0:8936, ni§ 1:447, which on reduction with sodium 
VOL, OIV. i. uu 
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und alcohol gives the corresponding alcohol, b. p. 195—197°/767 mm., 
D!7 0:9001, ni 1:455, giving a phenylurethane, m. p. 97—98°. 

Attempts to prepare the ethyl derivatives by similar methods gave 
a mixture of small quantities of mono- and di-ethyl derivatives and a 
large amount of other condensation products. 

1:1:3:3- Tetra-allyleyclohexan-2-one, b. p. 170—171°/18 mm., 
D' 0:9490, nif 1°4920, giving on reduction the secondary alcohol, 
b. p. 171—173°/15 mm., D® 0°9523, ny 1:4975, which gave no 
phenylurethane. 

1:2:2:4: 4-Pentamethylcyclohexan-3-one (compare A., 1905, i, 214, 
602) was prepared in an active and inactive form. The active ketone 
had b. p. 201—202°/765 mm., 93—94°/23 mm., D®’ 0:8979, nj” 1°4515, 
[a], +24°0’, and gave the corresponding alcohol, b. p. 210—212° 
767 mm., giving a phenylurethane, m. p. 105—106°. The inactive 
ketone had b. p. 202—203°/765 mm., D'* 0°8997, nj* 1:4553, and gave 
the alcohol, m. p. 45°, b. p. 213—214°/767 mm., yielding a phenyl- 
urethane, m. p. 127°. 

1-Methyl-2 : 2: 4 : 4-tetra-allyleyclohexan-3-one, b. p. 165—169°/12 mm., 
D 0-954, [a], +36°17’, on reduction yields the corresponding alcohol, 
b. p. 187—189°/25 mm., D1’ 0:9613, nif* 1-5054, [a], — 9°52’, which 
yields no phenylurethane. 

The alkylation of the menthones in order to pass beyond the mono- 
alkyl stage had to be carried out in toluene as a solvent. The products 
so obtained were : 

Dimethylmenthone, b. p. 108—109°/14 mm., which on reduction gave 
the alcohol, b. p. 245—247°, [a], + 3°23’, yielding a phenylurethane, 
m. p. 90—91°. Attempts to prepare trimethylmenthone were not 
successful. 

Diallylmenthone has b. p. 146—147°/13 mm., [a] + 25°50’. 

Triallylmenthone has b. p. 166—167°/14 mm., [a], +6°40’. W. G. 


Arylsulphonylacetones, Arylsulphonylacetophenones, and 
Cyanobenzylarylsulphones. Jutius Trécer and O. Beck (J. pr. 
Chem., 1913, [ii], 8'7, 289—311. Compare this vol., i, 169).—A 
number of arylsulphonylacetophenones, SO,R*CH,*COPh, and aryl- 
sulphonylacetones, SO,R-CH,*COMe, have been prepared by the inter- 
action of the sodium salts of arylsulphinic acids with w-chloro- 
acetophenone and chloroacetone respectively. They resemble the aryl- 
sulphonylacetonitriles described previously (A., 1905, i, 336, 870), in that 
they dissolve in aqueous alkali hydroxides, and are reprecipitated un- 
changed by mineral acids. The mobility of the methylene hydrogen 
atoms in the arylsulphonyl-ketones is, however, not so great as in the 
case of the arylsulphonylacetonitriles, since condensation products with 
amyl nitrite and aromatic aldehydes could not be obtained. 

Attempts to prepare arylsulphonylacetophenones by the action of 
magnesium phenyl bromide on the corresponding arylsulphony!- 
acetonitriles proved unsuccessful, the latter compounds being recovered 
from the reaction unchanged. Acetonitrile and phenylacetonitrile 
readily react with magnesium phenyl bromide, yielding acetophenone 
and deoxybenzoin respectively. In the case of chloroacetonitrile, 
which should give rise to w-chloroacetophenone, no definite compound 
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could be isolated from the reaction product. A similar retarding 
influence of the arylsulphonyl group has been observed with the 
arylsulphonylacetophenones, which do not react with organo-magnesium 
compounds, whereas acetophenone readily reacts with magnesium 
phenyl bromide and magnesium methyl iodide, yielding diphenyl- 
methylcarbinol and phenyldimethylcarbinol respectively. 

o-Methoxybenzenesulphonylacetone, OMe-C,H,°SO,°CH,*COMe, pre- 
pared by heating sodium o-methoxybenzenesulphinate with chloro- 
acetone in alcoholic solution, forms white, prismatic needles, m. p. 65°, 
and yields an oxime, m. p. 160°5°. 

p-Zthoxybenzenesulphonylacetophenone, obtained from sodium p-ethoxy- 
benzenesulphinate in a similar manner, crystallises in white needles, 
m. p. 67°5°; the oxime forms leaflets, m. p. 127°. The following 
compounds were prepared by heating w-chloroacetophenone with the 
sodium salts of arylsulphinic acids in alcoholic solution: benzenesul- 
phonylacetophenone, SO,Ph-CH,*COPh, which crystallises in white 
needles, m. p. 96°, and forms an oxime, m. p. 134°, a semicarbazone, 
m. p. 194°5°, and a phenylhydrazone, yellow needles, m. p. 170°; 
p-chlorobenzenesulphonyiacetophenone, white needles, m. p. 132—133° 
(oxime, m. p. 131—132°); a-naphthalenesulphonylacetophenone forms 
white needles, m. p. 89°, and yields an oxime, m. p. 173°, and a phenyl- 
hydrazone, yellow, prismatic columns, m. p. 191—192°; p-toluene- 
sulphonylacetophenone, m. p. 110° (semicarbazone, m. p. 208°5°); 
o-methonybenzenesulphonylacetophenone forms stout, prismatic crystals, 
m. p. 79°, and yields a phenylhydrazone, crystallising in yellow prisms, 
which become yellowish-red at 165°, m. p. 167°5°; p-ethoxybenzene- 
sulphonylacetophenone, white, prismatic needles, m. p. 130° (owime, 
m, p. 150°). 

w-Benzenesulphonyl-p-toluonitrile, SO0,Ph*CH,°C,H,°CN, obtained by 
the interaction of w-chloro-p-toluonitrile and sodium benzenesulphinate 
in alcoholic solution, crystallises in white needles, m. p. 204'°5°. The 
following sulphones were prepared in a similar manner: w-p-chloro- 
benzenesulphonyl-p-toluonitrile, m. p. 148°5°; w-p-tolwenesulphonyl-p- 
toluonitrile, prismatic needles, m. p. 211°; w-a-naphthalenesulphonyl-p- 
toluonitrile, m. p. 162°5°; 0-methoxybenzenesulphonyl-p-tolwonitrile, 
m. p. 121°; w-p-ethoxybenzenesulphonyl-p-toluonitrile, m. p. 164°. The 
above-mentioned sulphones differ from the arylsulphonyl-ketones and 
nitriles in being insoluble in aqueous alkali hydroxides. F. B. 


The Friedel-Crafts Reaction. VI. Gustav Heiser (Ber., 
1913, 46, 1497—1504. Compare A., 1912, i, 357, 358; etc.).—It 
has already been shown (A., 1912, i, 358 ; 1908, i, 994) that, whereas, 
o- and p-chlorotoluenes react normally with phthalic anhydride in the 
presence of aluminium chloride, the three bromotoluenes behave 
anomalously, yielding the same o-bromotoluoylbenzoic acid. The 
behaviour of the chloro- and bromo-toluenes with benzoyl chloride and 
aluminium chloride has therefore now been investigated. 

[With Lzorotp Bus.]—Benzoy] chloride was introduced into a well 
cooled mixture of o-chlorotoluene and aluminium chloride, and the 
mixture subsequently warmed; the product was a phenyl chlorotolyl 
ketone, C,H,MeCl-COPh, colourless leaflets, m. p. 82—83°, which 

wu 2 
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was oxidised by chromium trioxide in acetic acid solution to a 
chlorobenzophenonecarboxylic acid, leaflets, m. p. indistinct at 187°, 
In a similar manner p-chlorotoluene gave rise to an isomeric phenyl 
chlorotolyl ketone, m. p. 35—36°, by the oxidation of which no 
characteristic acid could be obtained. 

p-Bromotoluene, as also the m-isomeride, again exhibit anomalous 
behaviour, producing under similar conditions to the above only 
uncrystallisable oils, which from their inconstant b. p. must be 
mixtures caused probably by a wandering of the substituent groups 
during the reaction. On the other hand, o-bromotoluene gave an 
oily product which partly crystallised to a yellow solid, m. p. 173°,a 
phenyl hydroxytolyl ketone, OH-C,H,Me:COPh ; this is the first case 
of the replacement of bromine by hydroxy] in a Friedel-Crafts reaction, 
and as the primary reaction occurred in the absence of water, the 
hydroxy-compound must have been produced from an intermediate 
substance during the subsequent treatment. 

The interaction of phenol, aluminium chloride, and benzoyl chloride 
yielded a mixture of 4-hydroxydiphenyl-ketone and phenyl benzoate. 
o-Cresol gave the same pheny! hydroxytolyl ketone (acetyl derivative, 
needles, m. p. 68—69°) as was obtained in the above reaction with 
o-bromotoluene. m-Cresol produced a yellow oil, from which could be 
separated two isomeric phenyl hydroxytolyl ketones, yellow crystals, 
m. p. 63°, and colourless needles, m. p. 129° (compare Bartolotti, A., 
1901, i, 36), respectively, and m-tolyl benzoate. The product obtained 
with p-cresol was exclusively p-tolyl benzoate. 

It has already been shown that phthalic anhydride condenses with 
B-chloronaphthalene in the presence of aluminium chloride with the 
formation of an acid, which by dehydration gives a ketone (Heller 
and Griinthal, A., 1912, i, 357). Oxidation of the ketone by a mixture 
of potassium permanganate and nitric acid yielded anthraquinone-2 : 3- 
dicarboxylic acid; the ketone must therefore be of the structure 


2-chloro-6 : 7-phthaloylnaphthalene, OB. <Go>CwHCl and the acid 
must be an o-8-chloronaphthoylbenzoic acid, C,)H,Cl-CO-C,H,°CO,H. 
° D, F. T. 


The Condensation of 2: 5-Dimethoxybenzoyl Chloride with 
Phenolic Ethers. Fsrpinanp Mautuner (J. pr. Chem., 1913, [ii], 
87, 403—409).—An account of the preparation of a number of 
methoxybenzophenones from 2:5-dimethoxybenzoyl chloride and 
phenolic ethers by means of the Friedel-Crafts reaction. 

2:5-Dimethoxybenzoic acid is best prepared by methylating 
o-resorcylic acid with methyl sulphate and aqueous sodium hydroxide 
at the ordinary temperature ; the chloride has b. p. 157—158°/16 mm, 
m, p. 35—36° (compare Kostanecki and Lampe, A., 1908, i, 442) ; the 
amide and anilide crystallise in lustrous, silky needles, m. p. 148—149 
and 124—125° respectively. 

3:5:4'-Trimethoxybenzophenone, prepared from the chloride and 
anisole in carbon disulphide solution in the presence of aluminium 
chloride, forms colourless needles, m. p. 97—98°. 


ORGANIC CHEMISTRY. i. 633 


3:5:3':4'-Tetramethoxybenzophenone, obtained from veratrole in a 
similar manner, crystallises in colourless needles, m. p. 114—115°. 

3:5:2':4'-Tetramethoxybenzophenone, from resorcinol dimethyl ether, 
forms needles, m. p. 73—74°. 

2'-Hydroxy-3 : 5 : 3’ : 4'-tetramethoxybenzophenone, prepared from 
pyrogallol trimethyl ether, forms light yellow crystals, m. p. 
123—124°. 

3 :5:2':4':6'-Pentamethoxybenzophenone, from phloroglucinol tri- 
methyl ether, crystallises in small needles, m. p. 132—133°.__F. B. 


Benzilbenzoin. Aurrep Benratu (J. pr. Chem., 1913, [ii], 87, 
416—422).—Klinger’s benzilbenzoin (A., 1886, 888) is produced by the 
photochemical reduction of benzil in solutions of aldehydes and aromatic 
hydrocarbons (compare Benrath, A., 1906, i, 535). When heated 
alone or in solution it decomposes into benzoin and benzil. Owing to 
this decomposition it has no definite m. p. ; it begins to soften at 86°, 
and is completely fused at a temperature dependent on the rate of 
heating, the highest recorded temperature being 143°. A mixture of 
benzil and benzoin in equimolecular proportions shows the same m. p. 
interval as benzilbenzoin, and hence the latter compound must have 
the formula COPh-COPh,COPh:CHPh:OH. 

The fusion curve of mixtures of benzoin and benzil is recorded ; it 
shows a eutectic point at 86°. F. B. 


Preparation of Derivatives of p-Benzoquinone. FAaRrBWERKE 
vorm. Meister, Lucius & Brinine (D.R.-P. 257834).—When p-benzo- 
quinone, its homologues, or halogen derivatives are boiled with 
naphthylaminesulphonic acids in the presence of sodium acetate they 
yield compounds which, after further condensation with zinc chloride 
(or concentrated sulphuric acid), dye wood or silk in reddish-violet to 
blue shades. 

The tinctorial properties of the disulphonaphthylaminodichlorobenzo- 
quinones thus obtained from chloroanil with 8-naphthylamine-5- and 
-8-sulphonic acids are tabulated in the original. F. M. G. M. 


Preparation of a Derivative of Anthraquinone. FarBwerke 
vor. Meister, Lucius & Brinine (D.R.-P. 258439).—When 1-amino- 
anthraquinone (10 parts) dissolved in 500 parts of cooled 60% sulphuric 
acid is slowly treated with sodium chlorate (2 parts) dissolved in 40 
parts of the same solvent, a blue coloration is rapidly developed, 
followed by the separation of a deep blue precipitate which can be 
purified by boiling with alcohol and crystallisation from nitrobenzene. 

This compound is not apparently obtained when other oxidising 
agents are employed; it gives a colourless ‘‘vat” with alkaline 
hyposulphite, and on further reduction with stannous chloride furnishes 
leucoquinizarin. F. M. G. M. 


Behaviour of Dibenzoyl-1 : 5-dibenzylaminoanthraquinone 
with Alkaline Sodium Hyposulphite. Cuxrist1an Szex (JJonatsh., 
1913, 34, 579).—A correction ; dibenzoyl-1 : 5-dibenzylaminoanthra- 
qainone is not reduced by alkaline hyposulphite as previously stated 
(A., 1912, i, 571). D. F. T. 
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Preparation of Di- and Tri-anthrimides of the £-Anthra. 
quinone Series. Farswerke vorm. Meister, Lucius & Brinine 
(D.R.-P. 257811}.—It is found that dianthrimide can be prepared by 
heating together B-aminoanthraquinone (22°3 parts), -chloroanthra- 
quinone (24-2 parts), and potassium carbonate (7 parts) at 300°, whilst 
trianthrimide, a brown powder, is obtained in a similar manner from 
2: 6-diaminoanthraquinone (1 mol.) and #-chloroanthraquinone (2 
mols.) or from f-aminoanthraquinone and 2 : 7-dichloroanthraquinone. 

F, M. G. M, 


[Preparation of an Anthra- 
quinone Derivative.] R. WeEprxinp 
& Co, (D.R.-P. 257832).—The com- 
pound (annexed formula) is obtained 
by the condensation of 1-chloro-2- 
hydroxyanthraquinone ; it crystallises 
from nitrobenzene, does not melt at 
300°, and furnishes cotton dyes. 


F. M. G. M. 


Attempts to Prepare a 3:4:3':4'-Tetrahydroxy-1 : 1’-di- 
anthraquinonyl. CuristT1an Seer and Kari Exrenreicu (Monatsh, 
1913, 34, 631—648).—An unsuccessful endeavour to prepare a tetra- 
hydroxyanthraquinonyl with the hydroxyl groups disposed in the 
same positions as in alizarin (compare Scholl and Seer, A., 1911, i, 453). 


4-Aminoalizarin proved useless as a starting point, as it was found 
impossible to convert this through the diazo-compound into 4-iodo- 
alizarin. 

Alizarin dimethyl ether (1 :2-dimethoxyanthraquinone) can be 
nitrated at 0° by potassium nitrate and sulphuric acid, or by nitric 
acid (D 1:51), with the formation of 4-nitro-1 : 2-dimethoxyanthra- 
quinone, deep yellow, prismatic needles, which give a red solution in 
sulphuric acid. This substance when suspended in aqueous ammonium 
sulphide at 100° is reduced to 4-wmino-1 : 2-dimethoxyanthraquinone, 
deep red needles, m. p. 182—185°, the hydrochloride of which, after 
diazotisation in acetic acid and treatment with aqueous potassium 
iodide solution, is converted into 4-iodo-1 : 2-dimethoxyanthraquinone, 
yellowish-brown, prismatic needles, m. p. 172—174°. The position of 
the iodo-group in this, and therefore of the nitro-group in the earlier 
substance, is proved by its red solution in sulphuric acid changing to 
a deep green (due to the formation of 3:4: 3’: 4'-tetramethoxy-y-benzo- 

C,H(OMe),.0, H (OMe 
dianthrone, cof - ono on N00. 
es 
6144 614 
Scholl and Mansfeld, A., 1910, i, 494) when treated with copper 
powder. Attempts to achieve the desired aim of the research by 
heating the iodo-compound with aluminium chloride at 150—160° 
eliminated only two methoxy-groups with the formation of 4: 4'-dt- 
hydroxy-3 : 3'-dimethoxy-} : |'-dianthraquinonyl, 


OH,<O0>C,H(OH)(OMe)—C,H (OH)(OMe)<h0>O,Hy 


compare 
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microscopic, orange-red prisms, which sublimes above 320° ; it dissolves 
in alkali to a bluish-violet colour, which changes to red on addition of 
sodium hyposulphite. 

Another attempt to achieve the object of the investigation was 
made by Scholl and Seer’s method with phthalic anhydride (loc. cit.). 
For this purpose veratrole was nitrated to 4-nitro-1 : 2-dimethoxy- 
benzene, and this was reduced by tin and hydrochloric acid. Reduction 
at water-bath temperature produced, however, a halogen-substituted 
amino-compound, 2(t)-chloro-4 : 5-dimethoxyaniline, colourless needles, 
m. p. 72—73°; hydrochloride, needles, which slowly decompose above 
150°; this was converted by diazotisation and potassium iodide into 
2(1)-chloro-1-iodo-4 : 5-dimethoaybenzene, colourless needles, m. p. 
69—70°, which, on heating with copper powder at 270—280° in an 
atmosphere of carbon dioxide, was converted into 6(1) : 6'(%)-dichloro- 
3:4:3': 4'-tetramethoxydiphenyl, colourless needles, m. p. 160—161°, 
soluble in sulphuric acid to a green solution. ‘he successful reduction 
of nitrodimethoxybenzene to 4: 5-dimethoxyaniline could be effected 
by the gradual addition of tin to the suspension of the solid in 
hydrochloric acid, and the product could then be converted into 1-iodo- 
4;5-dimethoxybenzene, but it was found that this substance can be 
more conveniently obtained by the action of iodine and mercuric 
oxide on an alcoholic solution of veratrole at the ordinary temperature, 
When heated with copper powder at 260°, the iodo-compound is con- 
verted into 3:4: 3’: 4'-tetramethoxydiphenyl, colourless, silky needles, 
m. p. 130—132°, the solution of which in sulphuric acid passes slowly 


from golden-yellow to emerald-green, It was not found possible to 
prepare from the last substance a tetrahydroxydianthraquinony] of the 
desired structure; heating with phthalic anhydride and aluminium 
chloride yielded a complex, deep blue mixture in which the desired 
substance was probably present. D. F. T 


Camphor and Phenols, I. Compounds of Camphor with 
Quinol, Resorcinol, and Catechol. N. N. Erremov (J. Russ. Phys, 
Chem. Soc,, 1913, 45, 348—362).—Thermal and micrographic examina- 
tion of mixtures of camphor with the three dihydroxybenzenes 
demonstrates the existence of the three isomeric compounds, 

: : C.H,(OH),,C,)H,,0, 
melting without decomposition at 29°0° (ortho) and 11°5° (meta) 
respectively. The compound with quinol also melts without decomposing, 
but it does not correspond with a maximum on the melting-point curve. 

The dihydroxybenzenes form with camphor solid solutions containing 
for resorcinol, 20°0%, for catechol, 15%, and for quinol, 37:5% by weight 
of camphor. 

The eutectic mixtures formed by camphor with the dihydroxy- 
benzenes are viscous liquids prone to supercooling, and crystallise 
slowly only at —15° to —20° in spherolites having a fine granular 
structure. In each case the eutectic mixture contains 66°6 mols.% of 
camphor and has a characteristic yellow colour. T. H. P. 


The Constitution of  Terpineol-35°-glycuronic Acid.” Juso 
Himitaten (Biochem. Zeitsch., 1913, 50, 220—222),—The conjugation 
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of the terpineol with glycuronic acid takes place with the scission of 
water. The author has administered the alcohol to rabbits, and 
succeeded in insolating the acid from the urine in the form of the 
anhydrous sodium salt, C,,H,.O,Na. The urine was first precipitated 
with normal and then with basic lead acetate. The precipitate from 
the latter contained the lead salt of the glycuronate ; from this the 
barium salt was obtained, and was crystallised from a water—alcohol- 
ether mixture. By treatment of this with the theoretical amount of 
sodium sulphate, a crystalline hydrated sodium salt was prepared. 
8. B. 8. 


Essential Oil of Crithmum maritimum (Linn.) from Sardinia, 
Luier Francesconi and E. Sernaaiorto (Atti R. Accad. Lincet, 1913, [v], 
22, i, 231—237, 312—317).—The oil of this plant from Sardinia 
differs from that from a French source described by Delépine, A., 1909, 
i, 642; 1910, i, 401).—Details are given of the properties of various 
fractions of the oil and of the yield from different parts of the plant. 
The chemical investigation of the oil shows that the only constituents 
common to both are dillapiole and p-cymene. The d-pinene, dipentene, 
and thymol methyl ether of the French oil are not present in the 
other, which contains, however, 8-phellandrene and a new terpene, to 
which the name crithmene is applied. There is also a white substance 
crystallising in leaflets, m. p. 63°, which has the properties of a paraffin. 

Crithmene yields an a-nitrosochloride, which crystallises in lamine, 
m. p. 101—102°, and a f-nitrosochloride, C,,)H,,ONCI, which forms 
quadratic plates, m. p. 103—104°; both are optically inactive. The 
tetrabromide is oily. The mnitrolpiperides prepared from the nitroso- 
chlorides have m. p. 138°. The compound with benzylamine has m. p. 
103—104°. When the nitrosochloride is decomposed with alcoholic 
potassium hydroxide and distilled in steam, a white, micro-crystalline 
substance, m. p. 131°, is left ; it contains nitrogen, and when heated 
with hydrochloric acid does not reduce Fehling’s solution. When the 
decomposition of the nitrosochloride is effected under somewhat 
different conditions, a yellow, stable, crystalline substance, m. p. 
53—54°, is obtained. The fractions of the oil, b. p. 178—179°, gave a 
crystalline nitrosite, m. p. 89—-90°. The new terpene yields a dihydro- 
chloride, m. p. 52°, identical with that of terpinene. R. V. 8. 


Constitutional Formula of Crithmene. III.  Lwviai 
Francescont and E. Sernaciorro (Atti R. Accad. 
Tineei, 1913, [v], 22, i, 382—386. Compare pre- 
ceding abstract).—After reviewing the various formule 
possible for this substance, the authors believe it to 
be A’’*®. p-menthadiene (annexed formula). 
This constitution accords with the physical and 
chemical properties of the substance. R. V.S8. 


Depolymerisation and Transformation of Caoutchouc. 4G. 
Srarrorp Wuairtsy (Zeitsch. Chem. Ind. Kolloide, 1913, 12, 190—193. 
Compare this vol., i, 575).—It has been found that certain samples of 
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caoutchouc undergo a form of degenerative change in which the 
caoutchouc is converted into resin. During this process the original 
‘‘tackiness”’ of the caoutchouc disappears, and the samples assume a 
smooth, polished appearance and become brittle. The extent to which 
the transformation occurs may be seen by the fact that a sample of 
such caoutchouc, which gave 9°9% of resin six weeks after collection, 
was found to contain 78% at the end of sixteen weeks. 

The transformation is accompanied by increase in weight as a result 
of oxidation. A sample containing 19% of resin was found to have 
increased in weight to the extent of 4:38% at the end of three weeks. 
When kept in an air-bath at 100°, the increase in weight during the 
same period was 1°63%. The change goes on therefore at 100°, but at 
a slower rate. It is shown that the degenerative process has no 
connexion with the action of light, and that it is probably due to 
abnormal conditions, the origin of which must be sought for in the 
living plant. In this connexion, the function of the latex in the 
plant is obviously of primary importance, and in the later part of the 
paper the author puts forward the view that the latex represents a 
reserve supply of food which is rendered available by the action of an 
oxydase, and that the degenerative change of the extracted latex 
bears some relation to this oxidation process. H. M. D. 


Chemistry of Caoutchouc. III. Additive Compounds of 
Caoutchouc with Halogen MHydracids and MHalogens. 
Friepricoh W. Hurnricusen, HerrmMaNN QvuENSELL and LEnricH 
KinpscuEr (Ber., 1913, 46, 1283—1287).—Attempts have been made 
to obtain non-colloidal derivatives from caoutchouc, but without 
success, Cold benzene or chloroform solutions of pure Para 
caoutchouc have been saturated with hydrogen chloride, bromide or 
iodide, but the substances obtained on dilution with light petroleum 
still showed the Brownian movement when viewed in benzene 
solution under the ultra-microscope. The analyses were somewhat 
low for the dihydrochloride, C,)H,,,2HCl, a white powder, and the 
dihydrobromide, a white powder, which still retained bromine after 
boiling with alcoholic potassium hydroxide, whilst the hydriodide, 
C,,H,,,HI, was a colourless, sticky substance. 

Chlorine in cold chloroform gave rise to substitution as well as 
addition, a white powder, which after repeated precipitation from 
alcohol gave numbers approximating to the formula C,,H,,Cl, (com- 
pare Gladstone and Hibbert, T., 1888, 53, 679). The bromination 
of caoutchouc in ice-cold chloroform is practically independent of the 
amount of bromine used or of the time, and leads to the tetrabromide. 
The application of the process to the estimation of caoutchouc will be 
published later. J.C. W. 


Chemistry of Caoutchouc. IV. Action of Iodine on 
Caoutchouc. Frieprice W. Hinricuszn and Ricwarp Kempr 
(Ber., 1913, 46, 1287—1291).—Weber (A., 1900, i, 354) described a 
compound, C,,H,,I,, which he obtained by the action of iodine on 
caoutchouc in cold chloroform. Such a great absorption of iodine 
could not be obtained in the present experiments, but it is found that 
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the process is a photochemical reaction, and, as such, is almost 
independent of temperature. Small portions of a 1% solution of 
iodine were quickly rendered colourless in sunlight on addition to a 
1% solution of caoutchouc in carbon disulphide, when the end-point 
corresponded with the absorption of one atom of iodine by two 
molecules of hydrocarbon. A specific action of short-waved light 
could not be determined, but the volume of air over the liquid seemed 
to be of importance. On filtering the bleached and somewhat 
evaporated solution into light petroleum, a white powder was obtained 
which approximated to the formula C,,H,,O,I. It gave up iodine 
when kept, but in an iodine atmosphere in the dark it rapidly 
absorbed the halogen, and after three weeks had increased in weight 
by 170%. The glistening black product approximated therefore to 
C,)H,,0,I,. J.C. W. 
Chemistry of Caoutchouc. V. Treatment of Caoutchouc 
with Sulphur Chloride and Sulphur. Friepricn W. Hinricusen 
and Ericn Krinpscuer (Ber., 1913, 46, 1291—1297. Compare A., 
1910, i, 330).—The cold vulcanisation of caoutchouc was studied by 
mixing a constant weight of caoutchouc in dry benzene with varying 
amounts of sulphur chloride and, after some time, measuring the 
excess of reagent. The end-product was found to agree with the 
formula (C,,H,,),S,Cl,. The action of sulphur was first studied in 
naphthalene solution, but now systematic experiments have been 
carried out at 170° in cumene. The product is repeatedly extracted 
with acetone, when the resulting hard, brown powder is found to 
contain a proportion of sulphur which approaches to 32% more and 
more as the initial concentration of sulphur and the time of heating 
are increased. This corresponds with C,,H,,S, (compare Spence and 
Young, A., 1912, i, 706), and since the substance does not absorb 
bromine it is regarded as a definite compound. If the uncombined 
sulphur is extracted by alcoholic sodium hydroxide, however, the 
product contains less than 26% of sulphur. J.C. W. 


Vulcanisation of Caoutchouc. II. Gustav Bernstein (Zetésch. 
Chem. Ind. Kolloide, 1913, 12, 193—196. Compare A., 1912, i, 
1006).—The ‘‘depolymerisation ” of caoutchouc under the influence of 
a rise of temperature, mechanical treatment, and ultra-violet light has 
been investigated by measurements of the viscosity of xylene 
solutions of the caoutchouc. Samples of caoutchouc which in xylene 
solution show widely different viscosities are found to give the same 
value for the viscosity when subjected to the depolymerising action of 
heat, light or mechanical treatment until the viscosity has become 
constant. This result would seem to show that the state of aggre- 
gation which is finally attained is independent of the special 
characteristics of the original caoutchouc. 

From measurements of the viscosity of xylene solutions of Hevea 
Plantation caoutchouc which was heated for five hours at temperatures 
between 30° and 100°, it has been found that rapid depolymerisation 
begins at 60—70°. This temperature was found to vary somewhat 
when caoutchoucs from other sources were examined in the same way. 
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If sulphur is mixed with the caoutchouc before exposure to ultra- 
violet light, it is found that vulcanisation takes place as a result of 
the light treatment. Vulcanisation also occurs when a xylene 
solution containing caoutchouc and sulphur is exposed to the short- 
waved rays. H. M. D. 


Synthetic B-Glucosides of the Terpene Alcohols. Juxo 
HAmAvAinen (Biochem. Zeitsch., 1913, 50, 209—219).—By the method 
already described (this vol., i, 497), the following substances were 
prepared. Sabinol-tetra-acetyl-d-glucoside, C,,H,,0,,, long, glistening 
needles, m. p. 121° (corr.). Sabinol-glucoside, C,,H,,0,,H,O, m. p. 
65—68° (corr.), [a]> of anhydrous substance —33°60°. This glucoside 
is hydrolysed by emulsin. d-Camphenilol-tetra-acetyl-d-glucoside, 

CogH 4010, 

long, glistening needles, m. p. 128°5—130° (corr.). d-Camphenilol-d- 
glucoside, C,,H,,0,,H,0, m. p. 95—98° (corr.), [a] of anhydrous 
substance — 25°47°. This is slowly hydrolysed by emulsin. 1-Fenchyl- 
tetra-acetyl-d-glucoside, C,,H,,0,,m. p. 119—121°5°(corr.). 1-Fenchyl- 
d-glucoside, C,gH>,0 with fa]® —3657°. The substance with water 
of crystallisation has m. p. 124—127° (corr.), m. p. of anhydrous 
glucoside 130—132°5° (corr.), sinters at 122°. It is slowly hydrolysed 
by emulsin. r-Borneol-tetra-acetyl-d-glucoside, C,H,,0,), m. p. 
119°5—122°5° (corr.). r-Borneol-d-glucoside, ©,,H,.O,, with [a]? 
—32°99°, m. p. of substance with water of crystallisation 133—134°5° 
(corr.), and of anhydrous substance 143—144°5° (corr.), sinters at 132°. 
It is very slowly hydrolysed by emulsin. 1-Borneol-tetra-acetyl-d- 
glucoside, C,,H,.0,,, m. p 124° (corr.). 1-Borneol-d-glucoside, 
C,gH,.0,,H,V, m. p. 132°5—133°5° (corr.). The anhydrous substance 
has m, p. 138—141° (corr.), and [a]> -—60°12°. It is fairly readily 
hydrolysed by emulsin. 8. B.S. 

Helleborein. Ernst Sresure (Arch. Pharm., 1913, 251, 154—183. 
Compare Thaeter, A., 1898, i, 39),—Helleborein is shown to belong to 
the group of saponins. On hydrolysis it yields acetic acid, dextrose, 
arabinose, and two sapogenins called “acid” and “ neutral’ helle- 
boretin respectively, which are closely related and probably contain a 
terpene-like nucleus. As the result of pharmacological experiments, 
the author suggests that helleboreix is not a suitable substitute for 
digitalin in medicine. 

Helleborein (Merck), (C.,H,,049)z, [a]5 — 2°8°, is amorphous ; it far- 
nishes an acetyl derivative, (C,,H,,O,,Ac;),, m. p. 129—130°, which 
separates from alcohol in yellow scales, and on treatment with baryta 
yields a product, which is helleborein less one acetyl group (see below), 
and forms a pale yellow powder. Benzoylhelleborein, (C,H. 40,)Bz;)., 
m. p. 142°, is a snow-white, amorphous substance. When boiled with 
baryta solution, helleborein loses one molecule of acetic acid, and the 
latter acid is also formed when the glucoside is treated with bromine 
water. On hydrolysis, by boiling with dilute sulphuric acid, 1 mol. 
of acetic acid and 2 mols. each of dextrose and arabinose are formed. 
The other products of hydrolysis are acid helleboretin and neutral helle- 
boretin. The former has the formula C,,H,,0,, and appears to be a 
lactone, since it does not decompose carbonates and is not completely 
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soluble in alkali hydroxide solutions. Its behaviour on treatment 
with melted potassium hydroxide or nitric acid, and on distillation with 
zine dust is recorded. Neutral helleboretin, C,,H,,O,, is a greenish- 
black mass. The deacetylated helleborein referred to above does not 
produce hemolysis, and is not poisonous to rabbits. T. A. H. 


Structure of the Natural Saponins. Anne W. van per Haar 
(Arch. Pharm., 1913, 251, 217—-222. Compare A., 1912, i, 885).— 
The method of investigation previously described (Joc. cit.) has been 
applied to guaiacum-saponin, saponin and sapotoxin from Levantine 
saponaria root, senegin and digitonin, and it is shown that all five 
of these saponins give the characteristic colour reaction with sulphuric 
acid. Further, the sapogenins obtained from them by acid hydrolysis, 
on distillation with zinc dust, yield products which can be separated 
by steam distillation into terpene-like oils and non-volatile products. 
The terpene-like oils give a violet coloration with acetic acid and 
sulphuric acid, whilst the non-volatile substances give the blue 
(phytosterol) reaction with this reagent. In the case of the products 
from the sapogenin derived from senegin, these colour reactions are, 
however, reversed. T. A. H. 


Strophanthic Acid, a Saponin from the Seeds of Stroph- 
anthus Gratus. Ernst Sresure (Ber. Deut. pharm. Ges., 1913, 
23, 278—290).—The different varieties of Strophanthus do not 
contain more than 0°2% of strophanthic acid. 

The mother liquors obtained in the manufacture of g-strophanthin 
formed the starting material for the isolation of the acid. They were 
neutralised, diluted with water, freed from fat, and acidified with 
hydrochloric acid. The crude precipitated acid was repeatedly washed 
with water, and then precipitated with basic acid acetate; the precipitate 
was washed with water, and extracted with boiling 80% alcohol ; the 
extract was diluted with water and shaken with isobutyl alcohol ; 
from its solution in the latter medium, g-strophanthic acid was 
precipitated by addition of ether as a white, amorphous, voluminous 
mass, which was acid towards litraus, and readily dissolved in aqueous 
alkali carbonate and hydrogen carbonate solutions. 

g-Strophanthic acid is precipitated from its aqueous solution by 
phosphotungstic, phosphomolybdic, and picric acids, but not by tannin. 
It has only feeble reducing action towards the ordinary reagents. It 
does not contain a methoxy-group. It yield precipitates with the salts 
of many heavy metals, such as copper, lead, zinc, ferrous and ferric 
iron, and barium, but the products do not appear to be definite 
chemical individuals. The solubility of the free acid appears to 
depend somewhat on the age of the specimens. Ultimate analysis, 
titration with sodium hydroxide, and analysis of the silver and lithium 
salts lead to the formula C,,H,,0,, for the acid, but determination of 
molecular weight in glacial acetic acid solution indicates the formula 
(Cy, H5,040),- P 

When hydrolysed with 3% aqueous sulphuric acid, and subsequently 
with 4% alcoholic hydrochloric acid, strophanthic acid yields dextrose 
and strophanthigenin, (C,,.H,,0,).,34H,O, white needles, m. p, about 
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294°. The latter is faintly acidic in solution, but does not dissolve 
even in concentrated alkali. With bromine in glacial acetic acid 
solution, it yields an uncrystallisable product, C,,H,,Br,0,. Oxidation 
with potassium permanganate converts it into a crystalline acid, which 
has not been further investigated. 

The following colour reactions are shown by g-strophanthic acid, 
and generally with greater readiness by g-strophanthigenin, but are 
not given by k-strophanthin, g-strophanthin, or g-strophanthidin : 
(1) a trace of substance gives an immediate yellowish-red coloration, 
with concentrated sulphuric acid, which gradually changes to an 
eosine-red with greenish fluorescence ; (2) if a dilute solution of the 
substance in alcohol is mixed with an alcoholic solution of benzaldehyde 
and evaporated, the residue gives an immediate bright red coloration 
with sulphuric acid; (3) if a trace of the substance is dissolved in 
acetic anhydride and concentrated sulphuric acid cautiously added, a 
red ring is formed which rapidly becomes violet, then blue, and finally 
green ; (4) a saturated alcoholic solution of dextrose or arabinose yields 
with a trace of substance and concentrated sulphuric acid a red ring 
which quickly turns to violet ; with furfuraldehyde, under like conditions, 
a blue to green colour is developed ; (5) if rhamnose is used, as in (4), @ 
permanent, deep cherry-red colour is formed ; (6) a solution of the 
substance in a mixture of nine parts trichloroacetic acid and one part 
concentrated hydrochloric acid gradually develops a pale violet colour, 
which becomes more intense and slightly fluorescent. H. W. 


Thiophen Analogues of Triphenylethyl. Moszs Gompere and 
R. L. Jicxuine (J. Amer. Chem. Soc., 1913, 35, 446—447).—Attempts 
have been made to prepare analogues of triphenylmethyl containing 
other than exclusively aromatic groups. 

Thienyldiphenylearbinyl chloride has m. p. 81°; when a solution in 
benzene is treated with molecular silver, it becomes dark red, and an 
unsaturated hydrocarbon is produced which absorbs oxygen with 
formation of the peroxide (C,SH,*CPh,)O,. 

Dithienylphenylcarbinol, m. p. 90°, has been prepared by the 
Grignard synthesis from ethyl benzoate and thienyl chloride. E. G. 


1:4-Dithiens. Treat B. Jounson, Ropert ©. Moran, and 
Epwarp F. Koumann (J. Amer. Chem. Soc., 1913, 35, 447—452).— 
Johnson and Moran (A., 1912, i, 913) have found that when 2-benzoyl- 
methylthiol-4-methyl-1 : 6-dihydro-6-pyrimidone is hydrolysed with 
concentrated hydrochloric acid, it yields 4-methyluracil together with 
a crystalline compound containing sulphur. A study of the latter 


compound has shown that it has the structure oa and it 


has therefore been designated 2:5-diphenyl-1:4-dithien. Both this 
substance and the corresponding 2: 5-ditolyl compound are yellow, but 
dissolve in concentrated sulphuric acid to form beautiful purple solu- 
tions. Characteristic colorations are also produced by strong nitric acid 
and by solution of bromine in glacial acetic acid. In this respect the 
dithiens resemble Fries and Volk’s thianthren compounds (A., 1909, 
1, 406). 1:4-Dithien, the parent substance of the compounds now 
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described, has been obtained by Levi and termed by him biophen (A., 
1891, 551). 

2 :5-Diphenyl-1 : 4-dithien, m. p. 118—119°, crystallises in yellow 
prisms and is exceedingly stable. 

2-p-Toluoylmethylthiol-4-methyl-1 : 6-dihydro-6-pyrimidone, 
omnes Dette sass Po 


NH 


m. p. 194—195°, obtained by the action of p-chloroacetyltoluene on 
the sodium salt of 2-thio-4-methyluracil, forms colourless, prismatic 
crystals, On hydrolysis with 20% hydrochloric acid, it yields 2 :5-di- 
tolyl-1 :; 4-dithien, m. p. 137—138°, which crystallises in yellow needles. 
E. G. 


The Hellebore Group. III. Alkaloids of Delphinium Ajacis. 
OskaRk Ketier and O. VéikeR (Arch. Pharm., 1913, 251, 207—216. 
Compare A., 1910, ii, 887, 888).--This plant yields two new alkaloids, 
which are characterised. 

The alkaloids were isolated from an alcoholic extract of the seeds. 
Ajacine, C,,H,,O,N,H,O, m. p. 142—143°, crystallises in colourless 
needles from dilute alcohol, is alkaline in reaction, and yields salts 
which are readily soluble and difficult to crystallise. The hydro- 
chloride, B,,HC1,2H,O, m. p. 93°, is amorphous, as is also the 
aurichloride, B,,HAuCl,, and the platinichloride, B,,H,PtCl,. The 
alkaloid absorbs bromine, contains 3 methoxyl groups, is not esterified 
by benzoyl chloride or acetic anhydride, does not react with methyl 
iodide or methyl sulphate, and is not affected by nitrous acid. On 
oxidation, it furnished a product smelling of butyric or valeric acid, 
and on distillation with zinc dust yielded a substance having an odour 
of benzaldehyde. On treatment with cyanogen bromide, it furnished 
a crystalline compound, m. p. 132—133°. 

Ajaconine, m. p. 162—163°, forms colourless, glancing prisms, but 
concordant results could not be obtained on combustion, and crystalline 
salts could not be prepared. It contains no methoxyl groups. With 
methyl iodide, a crystalline methiodide, m. p. 121°, slender needles, was 
obtained, which appears to have the formula C,,H,,0,N,HI,H,0, 
whence the formula C,,H,,0,N is assigned provisionally to the parent 
base. The latter may be a secondary base, since it reacts with nitrous 
acid, forming a substance which gives Liebermann’s reaction. 
Ajaconine also yields an amorphous dibenzoyl derivative, from which 
an amorphous aurichloride was prepared. 

The behaviour of both alkaloids with the usual precipitants and 
reagents is described. The seeds also contain other alkaloids, which 
are amorphous. T. A. H. 


Comparative Solubility of Morphine and Narcotine in Pure 
or Aqueous Acetone and in Distilled Water. Gasrre. GuERIN 
(J. Pharm. Chim., 1913, [vii], '7, 438).—One litre of pure anhydrous 
acetone dissolves at 15°, 1:28 grams of morphine and 41°96 grams of 
narcotine. In a mixture of equal volumes of acetone and water at 
15°, the solubilities are morphine 1‘32 grams, and narcotine 0°70 gram 
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r litre. In distilled water at 15°, the solubilities are morphine, 
0288 gram, and narcotine, 0°10 gram per litre. W. P.S. 


apoMorphine. I. Supposed Formation of apyoMorphine on 
Heating or Keeping Morphine Solutions. Morirz Frinsere 
(Zeitsch. physiol. Chem., 1913, 84, 363—378).—apoMorphine is not 
formed either on prolonged boiling of morphine, morphine hydro- 
chloride, or liquids containing morphine, such as pantopone, or on 
keeping such solutions with or without the addition of a nutrient 
substance. The separations occasionally observed from such solutions 
are due to traces of the sparingly soluble morphine base. Prepara- 
tions of apomorphine obtained in commerce had the theoretical 
proportion of chlorine, and agreed as to their optical activity. They 
are therefore to be regarded as pure. E. 


The Polymorphism of Codeine, Thebaine, and Narcotine ; 
a New Type of Spherolites. Pavun Gauperr (Compt. rend., 1913, 
156, 1161—1163).—Codeine, thebaine and narcotine, and other 
alkaloids derived from opium, exhibit the phenomenon of superfusion, 
become solid without crystallisation, and can be kept in this vitreous 
state for several months. They are all polymorphic, codeine having 
five crystalline forms, narcotine three, and thebaine two, varying in 
stability with the temperature, and they also all present curious 
spherolitic formations at different temperatures. W. G. 


The Structure of Ratanhine. Guipo Gotpscumizpt (Monatsh., 
1913, 34, 659—664. Compare this vol., i, 71).—The estimation of 
methyl attached to nitrogen in ratanhine indicates the presence of a 
methylamino-group in this substance, and it is therefore possible that 
ratanhine is a-methylamino-8-p-hydroxyphenylpropionic acid (methyl- 
tyrosine). The m. p. is so indefinite that it is of little use as a 
comparison with the synthetical substance of this structure (Johnson 
and Nicolet, A., 1912, i, 585), but the action of iodine on alkaline 
solutions of ratanhine and of the synthetic substance produces 
apparently the same di-iodo-compound from each. The probability of 
the above structure for ratanhine is strongly confirmed by the close 
resemblance of the base, which is obtained by scission of carbon 
dioxide, with 8-p-hydroxyphenylethylmethylamine (Walpole, T., 1910, 
97, 945); the free bases, together with the hydrochlorides and 
platinichlorides, exhibit a close agreement in m. p. It is therefore to 
be accepted that ratanhine, which is also known by the names 
surinamine (Blau, A., 1909, i, 51), geoffroyine, angeline, and andirine, 
18 a-methylamino-£-p-hydroxyphenylpropionic acid, 

OH:’C,H,°CH,*CH(NHMe)-CO,H. D. F. T. 


Synthesis of 2:3:4-Trimethylpyrrole and of 2:3:4- 
Trimethyl- 5-ethylpyrrole (Isomeric Phyllopyrroles). Hans 
Fischer and Amanpus Haun (Zeitsch. physiol. Chem. 1913, 84, 
254—261).—Fischer and Krollpfeiffer (this vol., i, 93) have described 
the formation of the phthalide of a trimethylpyrrole by treating 
tetramethylpyrrole with phthalic anhydride. Potassium hydroxide 
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converts this phthalide into the corresponding acid, which after pro. 
longed treatment with glacial acetic acid and hydrogen iodide loses 
the phthalic acid residue and forms 2 : 3 : 4-trimethylpyrrole, described 
by Piloty and Hirsch (A., 1912, i, 925). This alkylpyrrole has 
marked crystallising properties ; it forms a crystalline picrate and an 
azo-dye, and is oxidised by nitrous acid to an oxime, which is converted 
into dimethylmaleinimide on hydrolysis. 

Heating with sodium ethoxide converts the trimethylpyrrole into 
the isomeric phyllopyrrole, which does not crystallise. 

Tetramethylpyrrole is produced when the above phthalide is heated 
with sodium methoxide. 

On heating indigotin with sodium methoxide in sealed tubes at 230°, 
the C:C-junction is broken, and dimethylindole is formed as well as a 
second unknown compound, which crystallises well and forms a 
picrate, m. p. 176—177°. 

3:4:5-Trimethylpyrrole crystallises in prisms, m. p. 37—38°, 
becoming red when exposed to the air, The picrate has m. p. 
147—148°. E. F. A. 


Complex Acetatoferri-bases Containing Pyridine. Rvuporr 
F. Werntanp and Csr. Beck (Zeitsch. anorg. Chem., 1913, 80, 
402—447. Compare A., 1910, i, 296, 635).—When pyridine (5 mols.) 
is added to a solution of hydrated ferric chloride (1 mol.) in glacial 
acetic acid (5 mols.), heat is developed and a dark green mass is 
obtained on cooling. When this is dissolved in chloroform and 
precipitated with benzene, yellowish-green crystals are obtained. 
Digestion with absolute alcohol converts this salt, with loss of water, 
into a brown, octahedral salt, and an exactly similar salt is obtained 
from ferric bromide. The original chloride yields a yellowish-green 
iodide with concentrated aqueous potassium iodide, the chlorine being 
completely eliminated, whilst the chloride is regenerated from the 
acetate and lithium chloride. These reactions point to the formule: 


(OAc), ] (OAc), 
Fe, 3Py (Cl, and/ Fe, 3Py Cl, for the green and brown salts 
(OH), 0 

respectively. The original crude product is a chloride-acetate, con- 
taining more pyridine. The brown solutions of these salts in water 
slowly decompose, forming a gelatinous precipitate. Benzene does not 
precipitate a pure tetrabromide from chloroform solution, but a mixed 
salt containing more pyridine. Removal of water gives a salt 
corresponding exactly with the chloride. 

A solution of ferric acetate and lithium iodide in glacial acetic acid 
yields an iodide-acetate, composed of two mixed salts. Digestion with 
absolute alcohol yields a red, octahedral periodide-acetate, 


r (OAc), I, 
e, oo (OAc)," 
The iodide obtained from the chloride is a mixed salt. Nitrate-acetates 


have also been obtained. 
Ferric acetate, pyridine, and glacial acetic acid yield a compound, 
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(OAc), 
| Fe,3Py (OAc);,. Dissolving in chloroform and _ precipitating 
se Fa 
With benzene gives a bright copper-red salt, 


(OAc); 
Fe Py (oaeet 20. 
(OH), _| 


Solutions of ferric chloride in at least 15 mols. glacial acetic acid 
yield after a time with 2 mols. of pyridine, garnet-red prisms, which 
contain more chlorine than the previous salts, and appear to contain 


a complex anion, | Fe = , which is already known. The salt is 


2 
acid and is only stable in presence of an excess of acetic acid. It has 
(OAc),,CH,°CO,H 
(OAc), |- Gi ,12H,0. It yields a 
5Py Fe HO 3 
= . 2~ 2 . a 
periodide with concentrated aqueous potassium iodide, 
(OAc), I,,I, 
Fe,8Py Bie), 
The iron atoms in the complex cations are regarded as linked 
together through the acetyl groups by means of subsidiary valencies. 
The pyridine in these compounds, like the ammonia in the complex 
chromiacetates, can pass in and out of the cation without, as in 
metal-ammines, affecting the negative groups. C. H. D. 


the constitution | Fe, 


Pyridine Derivatives. Ernst Scumipt (Arch. Pharm., 1913, 
251, 183—207).—In continuation of work already described (A., 
1905, i, 23), attempts have been made to prepare formocholine 
(trimethylhydroxymethylammonium hydroxide), and in default of 
this its pyridine analogue, by new methods which will give larger 
yields. The products obtained in these unsuccessful attempts are 
described. 

Prescott and Baer (A., 1897, i, 95) have shown that by the 
interaction of methylene iodide and pyridine, methylenedipyridyl 
iodide, CH,(C;H,N1),, is formed, and a further study of this reaction 
under various conditions shows that this is practically the sole 
product. It forms yellow leaflets, m. p. 220° (decomp.), but after 
decolorisation by animal charcoal forms colourless tablets, m. p. 
222—223°, containing 1H,O from water. The chloride, 

CH,(C;H,NCl),,H,0, 
is similar, but remains unmelted at 260°. The platinichloride forms 
yellow needles from alcohol, and does not melt at 260°. The picrate 
forms long, yellow needles, m. p. 230°, and the mercurichloride, 
CH,(C;H;NCl),,4HgCl,, long, glancing needles, m. p. 230°; the mother 
liquor from the preparation of the latter salt deposits on evaporation 
asecond mercurichloride, m. p. 124—126°, containing 1 mol. HgCl,. 

Attempts to demethylate pyridylformocholine methyl ether (A., 
1901, i, 443) by L. Krauss furnished only pyridine. 

_ Re-examination of Prescott and Baer’s work (loc. cit.) on the 
interaction of ethylene bromide and pyridine shows that in addition 
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to ethylenedipyridy! bromide some bromoethylpyridyl bromide 
(platinichloride, [C;H,NCl-C,H,Br],.PtCl,, long needles, m. p. 220°) 
is formed. In isolating the substance, the mother liquors were 
treated with platinic chloride, and in this way the following double 
platinichlorides and aurichlorides with pyridine were obtained. 

(1). [C;H,N,HCl},,PtCl, + [C,;H,NCl-C,H,Cl],,PtCl,, reddish-yellow 
leaflets, m. p. 195°; C,H,N,HAuCl,+C,H;NCi-C,H,Cl,AuCl,, 
glancing needles, m. p. 142—143°. 

(2). [C;H,N,HCl],,PtCl, + C;H,NCl-C,H,Cl,PtCl,, yellowish-brown, 
nodular crystals, m. p. 186—181°; the corresponding aurichloride 
formed leaflets, m. p. 155°. 

Ethylenedipyridyl chloride, C,H,[C;H;NCl],, obtained by treating 
the bromide with silver chloride in water or by the direct action of 
ethylene chloride on pyridine, crystallises in leaflets or tablets, both 
forms containing alcohol of crystallisation, and does not melt at 260° 
The aurichloride, B,2AuC)],, forms small, leafy crystals from dilute 
alcohol. The picrate, m. p. 246°, forms yellow leaflets. Chloroethyl- 
pyridyl chloride is a hygroscopic, syrupy mass; the platinichloride, 
m. p. 218° (decomp.), forms needles, and the aurichloride, m. p. 
135—136°, needles or leaflets, from water. 

[With A, SzeBerc.|—On heating bromoethylpyridyl bromide with 
silver nitrate in aqueous solution, pyridinecholine is produced. This 
yields an aurichloride, m. p. 117°, crystallising in broad needles or leaf- 
lets, a platinichloride, m. p. 179°, forming reddish-yellow tablets, and a 
mercurichloride, m. p. 188—189°, as a colourless, crystalline powder 


(compare Roithner, A., 1895, i, 319, and Litterscheid, A., 1902, i, 308). 
When silver oxide is used the product is pyridineneurine, which 
yields an aurichloride, m. p. 178°, crystallising in long, yellow needles, 
and a platinichloride, m. p. 193° (decomp.), forming small tablets. 
T. A. H. 


Kynurenic Acid. (Miss) Anniz Homer (Proc. Physiol. Soc., 
1913, xviii; J. Physiol, 46).—The kynurenic acid of dog’s urine is 
2-hydroxyquinoline-4-carboxylic acid. It has m. p. 288—289°; this is 
a higher figure than that given by previous workers. W. D. iH. 


The Ten Stereoisomeric Tetrahydroquinaldinomethylene- 
camphors. Wituiam J. Popz and Joun Reap (Proc. Camb. Phil. 
Soc., 1913, 1'7, [2], 204).—The two enantiomorphously related tetra- 
hydroquinaldines condense readily with the two similarly related 
oxymethylenecamphors, yielding products of the constitution 


OH, N-OB:0C1 


Since each component of the condensation can be obtained in a dextro- 
and a levo-rotatory form, four simple optically active condensation 
products can be obtained, represented by the configurations: (1) d-D, 
(2) 2-L, (3) d-Z, (4) -D (d- and l- represent the configurations of the 
tetrahydroquinaldine residue, and D-and Z- those of the oxymethylene- 
camphor nucleus). From these the two racemic compounds (5) [d-D, 
lL] and (6) [d-Z, 1-D] can be prepared, whilst in the present 
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instance the following two pairs of partly racemic compounds are also 
obtainable: (7) [d-D, d-Z], (8) [l-LZ, 1-D], (9) [d-D, 7-D], and (10) 
1-L, d-L}. 

It aint be anticipated that no resolution of externally compensated 
tetrahydroquinaldine into its optically active components would be 
possible with the aid of d- or /-oxymethylenecamphor. It is shown, 
however, that on treating externally compensated tetrahydroquinaldine 
with less than one-half an equivalent of d-oxymethylenecamphor, a 
resolution can be effected because the /-base condenses more rapidly than 
the d-isomeride with d-oxymethylenecamphor ; under these conditions 
the condensation yields about 80% of the partly racemic compound 
(9) and 20% of the optically active substance (4), from which /-tetra- 
hydroquinaldine may be separated. H. W. 


Preparation of Hydroxycarbazole. FARBENFABRIKEN VORM. 
FareoricH Bayer & Co. (D.R.-P. 258298. Compare A., 1907, i, 1074; 
T., 1911, 99, 103).—Carbazoletrisulphonic acid is obtained when 
carbazole (3 parts) dissolved in concentrated sulphuric acid (10 parts) 
is gently warmed with 3 parts of fuming sulphuric acid (20% SO,). 

Potassium carbazoletrisulphonate forms colourless crystals, and when 
fused with potassium hydroxide (3 parts), first at 190—200° and 

subsequently at 220—230°, furnishes the crystal- 

NH OH line potassium hydroxycarbazoledisulphonate. 
ae de ty 1-Hydroxycarbazole (annexed formula), colour- 
| | less leaflets, m. p. 163°, is obtained when the 
\4Z—‘i J/ ‘=~ foregoing potassium hydroxycarbazole disul- 
phonate is heated with 5% sulphuric acid during 
five hours at 180°, and is not identical with the hydroxycarbazole 
(m. p. 255—256°) prepared by Ruff and Stein (A., 1901, i, 620). 
F. M. G. M. 


Action of Formic Acid on Triphenylmethane Dyes. ALFrrEp 
Guyor and A. KovacuEe (Compt. rend., 1913, 156, 1324—1327. 
Compare A., 1912, i, 186, 972).—Hexamethyl-violet and malachite- 
green are only very slightly reduced by pure formicacid. The addition 
of sodium formate, however, causes rapid reduction with the evolution 
of carbon dioxide, which takes place in two stages, the second requir- 
ing the presence of a large amount of formate. The hexamethyl-violet 
is first reduced like the simple triarylcarbinols (Joc. cit.), and gives 
hexamethyltriaminotriphenylmethane, which then undergoes further re- 
duction to dimethylaniline and tetramethy]-p-diaminodiphenylmethane, 
with the evolution of a second molecule of carbon dioxide. This reduc- 
lion is quantitative, whereas with malachite-green the reduction, whilst 
proceding similarly, is never quantitative in the second stage. The 
authors consider that this action of formic acid establishes evident 
telationship and a complete continuity between the dyes proper and 
the carbinols deprived of all auxochrome ; between these two groups 
there only exists a difference in reactional aptitude, which can be 
attributed to the more or less pronounced basicity of the molecules, 
and which shows itself in the varying ease with which reduction takes 
place from one member to another. 
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Tetrachlororhodamines. Marcet Biocu (Bull. Soc. ind. Mul- 
house, 1913, 83, 81—-84).—When an equimolecular mixture of m.- 
dimethylaminophenol and tetrachlorophthalic anhydride is heated at 
165°, tetramethyltetrachlororhodamine phthalate is obtained, which, by 
the successive action of sodium hydroxide and hydrochloric acid, is 
converted into the corresponding hydrochloride, green crystals, from 
which the free dase is obtained by addition of sodium hydroxide. The 
latter dyes cotton, wool, and silk in reddish-violet shades exhibiting, in 
the case of the latter fibre, a magnificent fluorescence. The colours are 
stable towards light and alkalis. Attempts to esterify the rhodamine 
were unsuccessful, probably owing to the presence of electronegative 
atoms in the ortho-position to the carboxyl group. 

When m-dimethylaminophenol is heated with tetrachlorophthalic 
anhydride in xylene solution, o-4-dimethylamino-2-hydroxybenzoyltetra- 
chlorobenzoie acid, NMe,*C,H,(OH)-CO-C,Cl,-CO,H, is formed together 
with a substance, separating from glacial acetic acid in yellow needles, 
which probably has the formula C,Cl,(CO-O-C,H,°N Me,),. 

By the condensation of tetrachlorophthalic anhydride with m- or p- 
phenylenediamine or their alkylated derivatives in glacial acetic acid 

solution, a series of yellow compounds has been 

C-C,Cl,,;CO,H prepared which yield colourless salts with 

Pa hydrochloric acid. Results of analyses are in 
agreement with the general formula : 


as 0,Cl . 
-0=/ \ CO<=85 1 >C:N-C,H, NR, 


| | 
Vr ON ue Tetrachloroaporhodamine (annexed formula) 
NMe, is formed by the condensation of 4-dimethy]l- 
. amino-2-hydroxy - o- benzoyltetrachlorobenzoic 
acid with p-cresol in the presence of concentrated sulphuric acid, whilst 


with resorcinol or pyrogallol the same acid yields substituted rhodols. 
H. W. 


[Preparation of Hydroxyphenylhydrazinesulphonic Acids 
and their Condensation Products.] Farswerk MiH_HeiM vorM. 
A. Leonudhpr & Co. (D.R.-P. 258017),—When the o-hydroxyphenyl- 
hydrazines are condensed with o-diketones they give rise to dyes, and 
the preparation of the following substituted hydrazines by diazotisation 
and reduction of the corresponding bases is described: 4-hydroxy- 
m-tolylhydrazine-5-sulphonic acid (I); 2-hydrowy-1-naphthylhydrazme- 
4-sulphonic acid (II), and its tolylsulphonyl ester (III); 3-nitro- 
2-hydroxyphenylhydrazine-5-sulphonic acid (LV), and 5-nitro-4-hydroxy- 
m-tolylhydrazine (V), whilst the tinctorial properties of the compounds 
obtained by condensing them with camphorquinone, phenanthraquinone, 
and other o-diketones are tabulated in the original. 

OH NH:‘NH, NH-NH, 

S0,H/ \NE-NH, ( ¥ Non ZN/N0:80,-0; 

| } | | 
\Z Ne ae wis 

CH, SO, 80,H 

(L) (II.) (IIL.) 
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OH OH 


NO,/ \NEGNE, NO,/ NE-NE, 


4 
SO,H 
(IV.) 
F. M. G. M. 


Hydrazones of Hydroxy-aldehydes and -ketones; Alkali- 
insoluble Naphthols. Henry A. Torrey and Cart M. Brewster 
(J. Amer. Chem. Soc., 1913, 35, 426—444).—Torrey and Kipper (A., 
1907, i, 325 ; 1908, i, 460) have shown that the insolubility of certain 
phenols in aqueous alkali hydroxides depends (1) on the hydroxyl 
group being in the ortho-position to a large side-chain, and (2) on the 
other substituting groups in the benzene nucleus to which the hydroxyl 
group is attached. In the present paper an account is given of certain 
naphthol derivatives which are insoluble in alkali hydroxide solutions. 


The naphthalene group, Ea» is more effective in producing insolu- 


bility than any other group yet studied. There does not seem to be 
any marked difference between the derivatives of 1-hydroxy-8-naphthyl 
methyl ketone (2-acetyl-l-naphthol) and naphthaldehyde ; the phenyl- 
hydrazones, p-bromophenylhydrazones, phenylbenzylhydrazones, a- or 
B-naphthylhydrazones, and the benzidine compounds of both substances 
show the same insolubility. 

The following compounds of 1-hydroxy-@-naphthyl methyl ketone 
are described. The a-naphihylhydrazone, OH-C,,H,*CMe:N-NH°C,,H,, 
m. p. 179—180°, insoluble in boiling aqueous sodium hydroxide ; the 
B-naphthylhydrazone, m. p. 174—176°, insoluble in warm 10% sodium 
hydroxide ; the pheny/lbenzylhydrazone, m. p. 130—132°, insoluble in 
boiling 10% sodium hydroxide ; the azine, which decomposes at a high 
temperature and is insolubie in warm 10% sodium hydroxide, and its 
acetate, m. p. 169—170°; the benzidine compound, 

C,,H,(N:CMe’C,,H,°OH),, 
decomposing at 210°, and insoluble in boiling 10% and 30% sodium 
hydroxide ; the semicarbazone, m. p. 245—250°, easily soluble in cold 
aqueous sodium hydroxide ; the B-naphthylimide, 
OH:-C,,H,°CMe:N-C,,H., 
m. p. 161—162°, insoluble in boiling 10% sodium hydroxide; and 
the p-aminophenol compound, OH:C,,H,°CMe:N-C,H,°OH, which 
decomposes at 210—220° and is easily soluble in cold aqueous sodium 
hydroxide. 

1 :5-Diphenyl-3-a-naphtholpyrazoline, OH-O,,H,*C,H,N,Ph,, m. p. 
189° (decomp.), prepared by the action of phenylhydrazine on 2-benzyl- 
ideneacety]-1-naphthol (Kostanecki, A., 1898, i, 373), is insoluble in 
boiling 109%, and 30% aqueous sodium hydroxide. 

Bromo-1-hydroxy-B-naphthyl methyl ketone, OH-C,,H,Br-COMe, 
has been described in an earlier paper (Torrey and Brewster, A., 1910, 
| 48), The acetyl derivative, m. p. 95—96°, is insoluble in cold 
‘odium hydroxide solution, but gradually decomposes on warming ; the 
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a-naphthylhydrazone, m. p. 175—176° (decomp.), is insoluble in boiling 
10% sodium hydroxide; the B-naphthylhydrazone, m. p. 184—186° 
(decomp.), and phenylbenzylhydrazone, m. p. 125—126°, are insoluble 
in warm 10% sodium hydroxide ; the oxime, m. p. 189—-190° (decomp,), 
yields with sodium hydroxide a green, slightly soluble salt; the 
semicarbazone and azine decompose at a high temperature ; the former 
dissolves readily in dilute alkali hydroxide, whilst the latter is insoluble 
in boiling 10% sodium hydroxide. 

The following compounds of 4-nitro-l-hydroxy-8-naphthyl methyl 
ketone are described. The phenylhydrazone, m. p. 222—223° (decomp.), 
imparts a red colour to cold 10% sodium hydroxide, and gradually 
dissolves on heating ; it is insoluble in a 30% solution, however, and is 
decomposed when boiled with this reagent. The a-naphthylhydrazone 
decomposes at a high temperature, is insoluble in cold aqueous sodium 
hydroxide, but on warming renders the solution. yellow. The 
B-naphthylhydrazone decomposes at 240°; it is insoluble in cold sodium 
hydroxide, but decomposes when heated with the solution. 4-Nitro-1- 
acetoxy-B-naphthyl methyl ketone phenylhydrazone acetate, 

OAc’C,,H,(NO,)*CMe.N-NAcPh, 
has m. p. 197—198°. 

8-Hydroxynaphthaldehydephenylhydrazone is insoluble in cold 
aqueous sodium hydroxide, and decomposes slightly when the solution 
is heated. The p-bromophenylhydrazone, m. p. 194—195° (decomp.), 
the phenylbenzylhydrazone, m.p. 152—153°, and the benzidine compound, 
C,,H,(N°CH:°C,,H,°OH),, are insoluble in boiling 10% sodium hy- 
droxide. The semicarbazone, m. p. above 240° (decomp.), is readily 
soluble in cold 10% sodium hydroxide. The phenylhydrazone of the 
acetyl derivative, OAc:C,,H,-CH:N-NHPh, m. p. 164—165°, slowly 
decomposes when heated with sodium hydroxide solution. The azine 
acetate, OAc’C,,H,-CH:N,:CH°O,,H,-OH, has m. p. 183—185° 
B-Hydroxynaphthaldehyde yields two oximes, one of m. p. 148—150° 
(Horlacher, Diss., 1899), and the other, m. p. 158—160°. 

Bromo-1\-hydroxy-B naphthyl dibromophenylethyl ketone (benzylidene- 
2-acetyl-l-naphthol tribromide), OH*C,,H,BreCO-CHBr-CHPhBr, m. p. 
199°, is slightly soluble in boiling 10% sodium hydroxide, but insoluble 
in a boiling 30% solution. 

4-Bromo-|-hydroxynaphthyl furfurylidenemethyl ketone, 

OH:C,,H,Br-CO-CH:CH:C,H,0, 
m. p. 154—155°, and the corresponding piperonylidene compound, 
decomposing at 209—214°, are insoluble in boiling 30% sodium 
hydroxide. The p-nitrobenzylidene compound, m. p. 194—195°, is 
slightly soluble in 10% sodium hydroxide, but insoluble in a 30% 
solution. . 

o-Hydroxyacetophenonephenylhydrazone is readily soluble 1 
dilute sodium hydroxide. 0-Acetoxybenzaldehydephenylbenzylhydrazoné 
has m. p. 137—139°. Benzidine bis-salicylaldehyde is insoluble in cold 
10% sodium hydroxide, whilst the corresponding azine is readily soluble. 

5-Bromo-2-acetoxybenzaldehydeacetylphenylhydrazone, 

OAc’C,H,Br:CH:N:NAcPh, - 
has m. p. 135—136°. 5-Bromosalicylaldehydeazine, m. p. 305—30% 
(decomp.), is readily soluble in cold 10% sodium hydroxide. E. G. 
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The Optically Active Semicarbazone and Benzoylphenyl- 
hydrazone of cycloHexanone-4-carboxylic Acid. Wutiiam 
H. Mitts and (Miss) Auice M. Bain (Proc. Camb. Phil. Soc., 1913, 
17, 203).—The semicarbazone of cyclohexanone-4-carboxylic acid can 
be obtained in an optically active form by crystallising its morphine 
salt from dilute alcohol, the highest value obtained for the molecular 
rotation in alkaline solution being [M],+38°8° The benzoylphenyl- 
hydrazone of the acid can similarly be obtained in an optically active 
form by crystallisation of its quinine salt from aqueous alcohol, the 
highest value found for the molecular rotation in alkaline solution 
being [M], + 238°6°. 

These optically active compounds agree so closely in their behaviour 
with the optically active oxime of this acid previously described by 
the authors (T., 1910, 9'7, 1866) that there can be little doubt that 
the optical activity is due to similar causes in the three cases. The 
observations, accordingly, lend great support to the view that 
stereisomerism in the sense of the Hantzsch-Werner hypothesis exists 
in the case of semicarbazones and phenylhydrazones. H. 


Synthesis of Hydroxypyrrole and Pyrroline Derivatives 
from Ethyl Aminocrotonate. Erich Brnary and Bo.zsLav 
SILBERMANN (Ber, 1913, 46, 1363—1375).—As might be expected, 
ethyl B-amino-a-chloroacetylcrotonate (A., 1909, i, 888) readily yields 
pyrrole derivatives when deprived of the elements of hydrogen 


CMe: C ‘CO, Et 


chloride. The product NH<op- -b.on (I.) gives a coloration 


with ferric chloride which is considered to be characteristic of a hydroxy- 
pyrrole, but in some cases it reacts in the tautomeric ketonic form 


~~ bo = (II.), and yields, ¢eg., a dipyrroline derivative, 


C0, Et: << _aee a OMe Me ‘CO,Et (III.), on oxidation 


and an indoxylpyrroline, CO,Et-C< age nq > C: o<y th H,(IV.), 


on condensation with isatin. 

The ester (I.) could not be hydrolysed, but it condenses in cold 
concentrated hydrochloric acid to form two bi-molecular compounds 
which can be easily transformed into one another, and to which the 


formule CO,Et-O< a (OBS 0-0<C\COsB!) Some (V.) and 


£0, CAO Som (VL) 


are assigned. 
Like other pyrrole derivatives with a free a-position, the ester 
couples with phenyldiazonium chloride and forms the ~—e 


CO, Er e<, OM ae: N:NPh (VII). 


With nitrous acid it yields the oximino-compound, 


CO,Bt-C< pg > O:N-OH (VIL), 


TR SS 


SL yes oe ee 


ei ad 


a 


vs " 
> = 5 - 
ee on 


i. 652 ABSTRACTS OF CHEMICAL PAPERS. 


which exists in two forms, but with sodium nitrite and glacial acetic 


acid it gives a nitroimine, CO, Et: << ren N-NO, (IX.) (com- 


pare Scholl, A., 1905, i, 181 ; 1906, i, 767), which behaves in water 
as a nitroiminic acid, analogous to nitroic acid (Hantzsch and Kissel, 
A., 1900, i, 89). The acidity is not due to the hydrogen atom of the 
imino-group, since this may be replaced by methyl without affecting 
that property. 

The methylated nitroimine (X.) is slowly hydrclysed by cold 
alkali, when the nitroamide of acetoneoxalic acid (XI.) is formed 
with elimination of methylamine, alcohol, and carbon dioxide : 


CO, Et: ven NMe ag > O:N-NO, (X.) —> 
CH,°CO:CH,:CO°CO-NH:NO, (XI). 

Ethyl 4-hydroxy-2-methylpyrrole-3-carboaylate (1.) is prepared by 
the addition of ethyl $-amino-a-chloroacetylcrotonate to alcoholic 
potassium hydroxide. It forms faintly yellow leaflets which decom- 
pose at 215°, reduces ammoniacal silver oxide, gives the pyrrole 
reaction, and produces a brown coloration in alcohol or a red 
precipitate in water with ferric chloride. It gives a dark red solution 
in cold concentrated hydrochloric acid which becomes green in time, 
and contains a mixture which on fractionation from alcohol deposits 
the hydrate of ethyl 3-keto-5 :5'-dimethyl-2 : 3'-dipyrroline-4 : 4'-dicar- 
boaylate (VI.) in reddish-brown needles, which are purified by 
conversion into the unstable, greenish additive compound with hydro- 
chloric acid and leaving in vacuum. It gives no coloration with 
ferric chloride, and decomposes at 180°. The alcohol mother liquors 
contain ethyl 3-hydroxy-5 : 5'-dimethyl-2 : 3'-dipyrrole-4 : 4'-dicarboxylate 
(1.), which is precipitated by water, or obtained from the foregoing 
compound by the action of water, in the form of almost colourless 
leaflets which decompose at 157°5°, and give the above compound 
with hydrochloric acid and a transient green colour with ferric chloride. 

The indigoid ethyl bis-2-methylpyrroline-3-carboxylate (III.) is 
obtained in brick-red, microscopic needles, decomp. 220—225°, which 
give a dark red potassium salt with alcoholic potassium hydroxide. 
The leuco-compound is grey, but is rapidly oxidised in the air. The 
ethyl 2-indoxyl pyrrolinecarboxylate (1V.) is a dark red powder, decomp. 
220—225°. Ethyl 5-benzeneazo-4-hydrowy-2-methylpyrrole-3-carboxylate 
(VII.) forms brownish-yellow needles, decomp. 225—226°, which give 
a red colour with ferric chloride in alcohol. 

On treating the ester (I.) with sodium nitrite and dilute hydro- 
chloric acid, the a-form of ethyl 5-oximino-4-keto-2-methylpyrroline- 
3-carboxylate (VIII.) is obtained. It is purified by means of its 
potassium salt, and then forms light yellow needles, decomp. 175°, 
When a few ‘drops of hydrochloric acid are added to the ward 
alcoholic solution, the f-form crystallises in olive-green leaflets. 
Ethyl 5-nitroimino-4-keto-2-methylpyrroline-3-carboxylate (IX) forms 
shining yellow, flat needles with 1H,O, which dissolve in dilute 
alkalis, give precipitates with silver and lead salts, and respond to 
the Liebermann and Thiele-Lachman reactions. Both the hydrate 
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and the anhydrous compound give a brown additive compound, 
C,H,O;N,,NH,, with ammonia, 
Ethyl B-methylamino-a-chloroacetylerotonate, 
NHMe:CMe:C(CO-CH,Cl)-CO,Et, 

from ethyl methylaminocrotonate and chloroacetyl chloride in 
presence of pyridine in ether, forms long, white needles, m. p. 
505—51°% With alkali it yields ethyl 4-hydroxy-| : 2-dimethylpyrrole- 
3-carboxylate as a very hygroscopic mass, which, with nitrous acid, 
gives the analogous isonttroso-compound, C,H,,0,N,, in lemon-yellow 
needles, decomp. 162°5°, which are hydrolysed by cold sodium 
hydroxide to the acid, C,H,0,N,, colourless needles, decomp. 154—155°. 
The nitroimino-compound (X) is formed by the action of sodium 
nitrite and glacial acetic acid in orange needles with 1H,O, decomp. 
200°, which give a brown additive compound with ammonia, and 
dissolve in sodium carbonate solution. The addition of dilute 
hydrochloric acid after eighteen hours to the red solution in sodium 
hydroxide precipitates acetylpyruvonitroamide (X1.) in colourless 
needles, decomp. 258°, which reduce ammoniacal silver oxide, and 
give a red coloration with ferric chloride. With phenylhydrazine it 
forms an indole compound, C,,H,,0,N,, in brick-red, soft needles, 
decomp. 244°, ammonia being eliminated. J.C. W. 


Syntheses in the Group of the Indogenides. Anpr& Wan. 
and P. Baearp (Compt. rend., 1913, 156, 1382—1385).—Condensa- 
tion of oxindole with cyclic aldehydes and isatin or its chloride in 
acetic acid solution yields, respectively, isoindogenides, isoindigotin, 
and indirubin (compare A., 1909, i, 330, 735). This reaction has 
now been extended, firstly by modifying the conditions of the reaction, 
and secondly by using substituted isatins. 

Oxindole and isatins condense in alcoholic solution under the 
influence of sodium ethoxide, giving colourless products, constitutions 
of which have not yet been determined. 

In concentrated sulphuric acid the condensation is accompanied by 
sulphonation, yielding isoindigotindisulphonic acid, which is isolated 
in the form of its sodiwm salt, C,,H,N,O,(SU,Na),,2H,0, erystallising 
in brown leaflets, which become anhydrous at 100°. It is an acid 
colour, dyeing wool reddish-orange. Other salts have been prepared, 
namely : the calcium salt, red needles, crystallising with 5H,O; the 
barium salt, an amorphous, red powder ; the silver salt, red needles, 
crystallising with 2H,O; the nickel salt, reddish-brown crystals, con- 
taining 5H,O. By decomposing the barium salt with the-calculated 
quantity of sulphuric acid, the free acid, “ isoindigo-carmine,” is 
obtained, which is very soluble in alcohol and water, and yields an 
equally soluble ammonium salt on the addition of ammonia. 

If oxindole is condensed with substituted derivatives of isatin in 
acetic acid solution, unsymmetrically-substituted derivatives of iso- 
indigotin are obtained, thus: 


CH CO- 
OHL<y pp >CO + CO<K NCH, X = 
H,0 + NH<\e Heroes ~ ASN H, 
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By this means bromoisoindigotin, dibromoisoindigotin, methyliso- 
indigotin, and nitroisoindigotin, all crystalline compounds, have been 
prepared. 

By the interaction of substituted isatin chlorides and oxindole in 
benzene solution, substituted indirubins of the type 


NHS o:0< 2 OH X 
are obtained, isomeric with those prepared by Baeyer’s condensation 
with indoxy] and isatins (compare A., 1911, i, 164, 577). These new 
indirubins, thus obtained, have a violet colour and dissolve in sodium 
hyposulphite, giving yellow dye liquors. The mono-substituted deriv- 


atives are only slightly fixed on the fibre. Nitroindirubin dyes a 
violet-black, due to the reduction of the nitro-group by the hyposu!phite. 
W. G. 


The Condensation of paraQuinones with Reduced Hetero- 
cyclic Nitrogen Compounds. Jutius Scumipt and Aveust 
Srewart (Ber., 1913, 46, 1491—1497. Compare Méhlau and Redlich, 
A., 1912, i, 129).—The observation that hexahydrocarbazole when 
mixed with p-benzoquinone in alcoholic solution yields a violet-red 
liquid from which brown crystals, m. p. 199—200°, soon separate 
(A., 1912, i, 616) has now been followed up. The product has the 
composition C,H,O,(C,,H,,N),, that is, bishexahydrocarbazy]-p-benzo- 
quinone, analogous to the dianilino-p-benzoquinones (Zincke, A., 1883, 
1117) and to diethyldianilino-p-benzoquinone (Fischer and Schrader, 
A., 1910, i, 270). Carbazole and dihydro- and tetrahydro-carbazole do 
not form such compounds, probably on account of their feebler basic 
character. 

Piperidine and p-benzoquinone mixed in cold alcoholic solution give a 
brownish-violet coloration, followed by a deposit of brownish-violet needles 
with a steel-blue lustre, m. p. 172°; -the substance is dipiperidyl-p- 
benzoquinone, ON Hy) Coo. ~ ~~ >0:0,NH,,. 

The condensation product of p-benzoquinone with tetrahydroquinoline 
has already been described (Méhlau and Redlich, Joc. cit.) ; 1-methyltetra- 
hydroquinoline and 9-methylhexahydrocarbazole gave no condensation 
products, the crystalline deposit obtained in each case consisting of quinol. 
Pyrrole reacted with p-benzoquinone in alcoholic solution, but the 
dark crystalline powder, m. p. above 360°, was abnormal in composition, 
equimolecular quantities of the two substances apparently having 
entered into reaction. Coniine gave a deep coloration, but no solid 
product. Pyridine, quinoline, and isoquinoline caused only depositions 
of a nitrogen-free solid, which probably is some polymerisation product 
of quinone or quinhydrone. 

Toluguinone gives rise to condensation products of small crystallising 
power, for although the expected colorations were obtained with 
piperidine and hexahydrocarbazole, no crystalline deposits could be 
obtained; tetrahydroquinoline gives a crystalline compound with 
toluquinone, but this has already been described (Méhlau and Redlich, 
loc. cit.). Naphthaquinone with hexahydrocarbazole, piperidine, and 
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tetrahydroquinoline gave deep red alcoholic solutions, but the deposit 
in each case consisted merely of naphthaquinhydrone. 

Tetrachloro-p-benzoquinone (chloranil) behaves like p-benzoquinone 
with piperidine, producing dipiperidyldichloro-p benzoquinone, 


, CCl-CO 
CNB yy'CKG 9.00) 7 C'CsN Haw» 


lustrous, bluish-black needles, m. p. 143—144°. >. ¥. = 


Action of isoQuinoline on 1 : 3-Dichloro-4 : 6-dinitrobenzene. 
THEopoR ZinckeE and G. WEIssPFENNING (Annalen, 1913, 397, 
255—273).—isoQuinoline and 1 : 3-dichloro-4 : 6-dinitrobenzene react 
in warm ether to form, after fourteen to fifteen days, dinitrophenyldi- 
isoguinolinium dichloride, C,H,NCI- ot) (O, SE NCPC NO,, and 
an orange-red, crystalline y-base, C,,H,,O;N,Cl, m. p. 168 (decomp.), 
blackening at about 100°. 

In its behaviour, dinitrophenyldiisoquinolinium dichloride resembles 
partly dinitrophenyldipyridinium dichloride (A., 1910, i, 585), partly 
2-op-dinitrophenylésoquinolinium chloride (this vol., i, 389). From it 
an orange-yellow dichromate, yellow picrate, m. p. 225°, and platini- 
chloride, m. p. 250°, can be prepared. By treating its aqueous solution 
with sodium carbonate or ammonia, a w-base is obtained, a brownish- 
red powder, which is regarded as a dicarbinol base, 

Ce H bo. , ~CH(OH):C,H, 

} ne qo’ C,H,(NO,), ‘N<onp——dn * 
This y-base ase salts of dinitrophenylditsoquinolinium by 
treatment with acids, is converted into the yellow betaine (see below) 
by boiling dilute acetic acid, reacts with warm alcohols to form 

H,-CH(OR . CH(OR):C,4 
ian oe "C.H,(N Oy Re ele . 
(methyl ether, oan 180—190°, long, red needles; ethyl ether, 
mp. 172°, red needles), and forms a dihydrazide, 

C,H,(NO,),(NH°CH:CH:C,H,-CH:N-NHPh),, 
almost black crystals, by warming with alcoholic phenylhydrazine. 
In methyl alcoholic solution the y-base is converted by nitric acid, 
D 1:4, into the very characteristic dinitrophenyldiisoquinolinium 
dinitrate, C,H,(NO,),(C,H,;N*NO,),,H,O, decomp. 140—150°, colourless 
needles 

By long keeping with 10% sodium nitrite, dinitrophenyldiiso- 
quinolinium dichloride is converted vr the betaine, 


HNO NH, 


yellow needles. The constitution of the latter, which is also obtained 
by treating the y-base with boiling 25—30% acetic acid, is proved by 
the formation of the substance from isoquinoline and 3-chloro-4 : 6- 
dinitrophenol at 100°. The betaine forms salts (chloride, colourless 
needles, platinichloride, nitrate) which are hydrolysed by : an excess of 


dark 


carbinyl ethers, 


water. A corresponding thiobetaine, C,H BO) NH; 
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crimson powder, is obtained by treating alcoholic dinitrophenyldizso- 
quinolinium dinitrate with hydrogen sulphide; it forms a very 
unstable chloride and platinichloride. 

The y-base, C,,H,,O,N,Cl, behaves similarly to the y-base obtained 
from 2-op-dinitrophenylisoquinolinium chloride (/oc. cit.), and proves to 
be a chlono-derivative thereof. It has the constitution 


C,H,CH(0H) 
se C,H,Cl(NO,)», 


Gee OHS C,H,Cl(NO,),, colourless needles, 
platinichloride, and nitrate, and yields ethers by treatment with 
alcohols in chloroform ; the methyl ether, m. p. 164—165° (decomp.), 
dark red needles, and ethyl ether, m. p. 156—157°, red leaflets, are 
described. By boiling with alcohol and aniline, the y-base is con- 
verted into 2-phenylisoquinolinium chloride and 3 - chloro -4:6- 
dinitroauiline, the latter being changed to 2 : 4-dinitro-5-aminodiphenyl- 
amine by the excess of aniline. 

By warming with water, the y-base is transformed into an isomeride, 
C,;H,,0;N,Cl, m. p. 168° (decomp.), dark violet-red leaflets, which 
forms salts with acids very slowly, and does not yield ethers or a 
hydrazide. On the contrary the y-base is converted by boiling 
alcoholic phenylhydrazine into the hydrazide, 

NHPh‘N:CH:-C,H,-CH:CH:NH:C,H,Cl(NO,),, 
m. p. 155° (decomp.), blackish-red needles. C. 8. 


Preparation of 5:5-Dialkylbarbituric Acids Containing an 
Unsaturated Hydrocarbon Residue Attached to Nitrogen. 
Emanvet Merck (D.R.-P. 258058. Compare A. , 1899, i, 16; 1904, 
i, 380).—5 : 5-Diethyl-1-allylbarbituric acid, m. p. TT, is obtained by 
heating monoallylearbamide (20 parts) with dicthylmalonyl chloride 
(40 parts) during fifty hours at 100—120°, whilst the latter compound 
with diallylcarbamide (sinapoline) furnishes 5 :5-diethyl-1 : 3-diallyl- 
barbiturie acid, b. p. 153—157°/9 mm. F. M. G. M. 


Pyrimidines. LXII. Syntheses of Pyrimidines Related 
Structurally to Pyrimidine-Nucleosides. Treat B. Jonnson and 
Lewis H. Cuernorr (J. Amer. Chem. Soc., 1913, 35, 585—597; 
J. Biol. Chem., 1913, 14, 307—320).—This work was undertaken with 
the object of establishing the constitution of the nucleosides. The 
simplest nucleoside of thymine, namely, 4-hydroxymethy]-5-methy!- 
tetrahydropyrimid-2 : 6-dione, has been synthesised in the following 
manner. 

When thiocarbamide is condensed with ethyl y-ethoxy-a-methylaceto- 
acetate (Johnson, this vol., i, 588) in presence of sodium ethoxide, 
2-thio-4-ethoxymethyl-5-methyltetrahydropyrimid-2 : 6-dione, 

CS--NH 
NH<60.cMe7 ©’ CHs'OEt, 
m. p. 191—192°, is obtained, which crystallises in hexagonal tablets. 
On boiling this substance with chloroacetic acid and water, it is 
converted into 4-ethoxymethyl-5-methyltetrahydropyrimid-2 : 6-dione, 


1+ —-CO-NH 
NH<(0.cMe 7 C'CHs'OEt, 


forms a chloride, 
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m. p. 220°, which forms arborescent crystals, and when heated with 
concentrated hydrochloric acid at 125—130° in a sealed tube yields 
4-chloromethyl-5-methyltetrahydropyrimid-2 : 6-dione, ° 

~CO—-NH 
NH<c0.0Me 70 CHACI, 
m. p. 243°, which crystallises in plates. By the action of silver acetate 
on this chloro-compound, the acetyl derivative, 

no< 00 NHS 0.0H,-OAc 

CO-CMe 2 F 
m. p. 260—261° (decomp.), is produced, which is hydrolysed by barium 
hydroxide with formation of 4-hydroxymethyl-5-methyltetrahydro- 
pyrimid-2 :6-di-one, NH<CO NUS 0-CH,-OH, m. p. 224—225° 
(decomp.), which crystallises in needles. An attempt to convert this 
simple nucleoside into thymine and formaldehyde by hydrolysis with 
10% sulphuric acid was not successful, but on heating it with hydriodic 
acid and amorphous phosphorus it was converted into 4: 5-dimethyl- 
tetrahydropyrimid-2 : 6-dione (4 :5-dimethyluracil). E. G. 


Abnormal Solubility of Colloidal Uric Acid. Lropotp 
Licutwitz (Zeitsch. physiol. Chem., 1913, 84, 416—418).—Polemical. 
Schade and Boden (this vol., i, 404) have regarded a supersaturated 
uric acid solution as a colloid gel. Their views are now criticised. 
The passage from the aggregate of molecules in drops to the amorphous 
solid phase, and from this to the crystalline form, takes place with 
very varying velocity, and the amorphous form can remain stable for a 
considerable time; it is therefore unnecessary to regard it as a 
colloid. E, F. A. 


Purines. IX. 6:8-Dihydroxy-2-thiopurine and 6-Hydroxy- 
2:8-dithiopurine. The Desulphurisation of Thiopurines. A 
New Method of Preparing Xanthine. Cari O. Jonns and 
Atsert G. Hogan (J. Biol. Chem., 1913, 14, 299—306).—6 : 8-Dz- 
hydroxy-2-thiopurine is easily prepared in quantity by heating a 
mixture of 4: 5-diamino-6-hydroxy-2-thiopyrimidine with carbamide. 

6-Hydroxy-2 :8-dithiopurine is obtained by heating a mixture of 
4: 5-diamino-6-hydroxy-2-thiopyrimidine and thiocarbamide. 

Hypoxanthine-2-thiolacetic acid and 6 :8-dihydroxypurine-2-thiolacetic 
acid can be boiled with water for hours without undergoing notable 
decomposition. When boiled with 20% hydrochloric acid they are 
hydrolysed to xanthine and uric acid respectively. 6-Hydroxypurine- 
2:8-dithiolacetic acid is more stable, and it is not desulphurised 
by boiling for several hours with 20% hydrochloric acid, although a 
small quantity of a dihydroxypurine monothiolacetic acid is obtained. 
NH-CO-C-NH co 
CS-NH:-C-N H> : 
needles, which do not melt at 310°; they give a brilliant murexide 
reaction. The corresponding 6 :8-dihydroxypurine-2-thiolacetic acid 
has decomp. 225°. 


forms minute 


6 : 8- Dihydrowy-2-thiopurine, 


NH-CO-C-NH 


ine-2-thi i i i H 
Hypoxanthine-2-thiolacetic acid, CO,H-CH,-8*C=N— Hy , 
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prepared by the action of monochloroacetic acid on thiohypoxanthine, 
decomposes at 240°, forming a violet-coloured substance. It is de- 
composed quantitatively on boiling with 20% hydrochloric acid into 
xanthine. This forms the most convenient procedure of preparing 
pure xanthine in quantity; it is not necessary to isolate the inter- 
mediate thiolacetic acid. E. F. A. 


Considerations and Experiments on the Constitution of the 
Azoxy-compounds. I. and II. Anceto AnGet (Atti R. Accad. 
Lineei, 1913, [v], 22, i, 201—213, 282—293).—A summary and 
discussion of the work of the author with various collaborators 
published in recent years. R. V. §8. 


Polyazoxy-compounds. AncGEeLo ANGELI (Atti R. Accad. Lincei, 
1913, [v], 22, i, 356—360).—The paper deals with the action of 
hydrogen peroxide in acetic acid solution on bisbenzeneazobenzene (Mills, 
T., 1895, 6'7, 929) and on the new compound, 

NPh:N-C,H,:-NO:N-C,H,°N:NPh. 
This substance is prepared by the action of sodium ethoxide on p-nitro- 
azobenzene ; it crystallises in red lamin, m. p. about 215°. 

Bisbenzeneazobenzene, when treated with hydrogen peroxide and 
glacial acetic acid, yields bisbenzeneazonybenzene, C,H,(N,O*Ph),, which 
forms lustrous, yellow lamine, m. p. 155°. It yields a dibromo-derivative, 
C,,H,,0,.N,Br,, which forms yellow crystals, m. p. about 200°. The 
azoxy-compound has, therefore, probably the formula 

Ph-NO:N:C,H,*NO:NPh. 
On treatment with concentrated sulphuric acid for one hour on the 
water-bath, it yields a product from which a substance, C,,H,,ON,, 
can be extracted with benzene ; it forms yellowish-green leaflets, m. p. 
‘185° (yielding a red iiquid), and is probably the p-hydroxyazo- 
compound, Ph-N,°C,H,°N,°C,H,°OH. 

Azoxybisazoxybenzene, Ph*N,O-C,H,°N,O°C,H,°N,O-Ph, is obtained 
from the corresponding triazo-derivative above mentioned; it forms 
lustrous, golden-yellow crystals, m. p. 230°. It yields a dibromide, 

ein : C.,H,,0, N,Bry, : 
which is a yellow, microcrystalline powder, decomposing about 265°, 
and in consequence the structural formula of the azoxy-compound 
is probably Ph:N:NO-0,H,-NO:N-C,H,*NO:N:Ph. The triazoxy- 
compound also suffers Wallach’s re-arrangement, for on warming with 
sulphuric acid an intense blue coloration is obtained. R. V.S. 


The Relation between the Metallic Salts and the Soluble 
Carbonates and its Bearing on the Precipitation of Protein. 
W. Nevitt Hearn (J. Physiol., 1913, 46, 104—1i29).—Since thorough 
dialysis removes all precipitation of emulsoid protein by salts of the 
heavy metals, precipitation must be associated with some removable 
constituent. The experiment of adding salts to such dialysed solutions 
shows that the production of a substance with a very low solubility 
product is the necessary condition in causing precipitation. The only 
salt in the dialysate which is capable of producing this result is a 
hydrogen carbonate, except in the case of silver. The reaction of the 
metals with emulsoid protein closely follows the reaction of these 
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metals with soluble hydrogen carbonates, and the conclusion is there- 
fore drawn that the process depends on this reaction. Probably the 
precipitation with hydrogen carbonates and carbonates acts mainly by 
the removal of the hydroxyl ions freed by the hydrolysis of these 
salts. But the results with silver nitrate and sodium chloride suggest 
that there are other factors. W.D. &. 


The Soluble Metallic Compounds of Sulphurised Proteins, 
with Special Reference to Copper. Rosert Unt (Zeitsch. physiol. 
Chem., 1913, 84, 478—496).—The preparation is described of sulphur- 
protein compounds from various proteins by means of carbon disulphide. 
It is analogous to the preparation of dithiocarbamates from aliphatic 
amines. ‘These substances are converted by salts of the heavy metals 
in presence of alkali into metal-sulphur-protein compounds which are 
soluble in water, and in which the sulphur is united to the metal. 
The compounds with copper, silver, and mercury have a high content of 
metal, are resistant to alkali, are not precipitated by protein solutions, 
are resistant to proteolytic enzymes, and do not diffuse through an 
animal membrane. Sulphur-peptone given subcutaneously or intra- 
venously is relatively non-toxic. Its copper compound is also relatively 
non-poisonous, and produces no local reaction ; the animal resists doses 
of copper five times greater than when given in any other way. It is 
deposited in most of the organs except the brain and heart; most 
appears in the liver, and is then secreted into the bile. It has but 
little effect on blood pressure, and inhibits diuresis. It is bactericidal 
to staphylococci, but has no action on anthrax or trypanosomes. 


D. H. 


Method of Preparing Ash-free Caseinogen and Casein 
Lucius L. Van StykE and Atrrep W. Bosworts (/. Biol. Chem., 1913, 
14, 203—206).—The ash-free proteins were prepared by alternate 
precipitation with dilute acid and solution in dilute ammonia several 
times, the last portion of calcium being removed by ammonium oxalate ; 
after this the protein is precipitated with dilute acid and purified by 
treatment with water, alcohol and ether, being finally dried over 
sulphuric acid under reduced pressure. Elementary analyses are 
given of both proteins ; the figures are very similar. W.D.H 


Preparation and Composition of Basic Caicium Casein- 
ogenate and Caseinate. Lucius L. Van SLYKE and ALFRED W. 
Boswortu (J. Biol. Chem., 1913, 14, 207—209).—Basic calcium casein- 
ogenate and caseinate were prepared by treating the ash-free protein 
with calcium carbonate, or by dissolving the protein in lime-water and 
neutralising with hydrochloric acid. In the first reaction, the amount 
of carbon dioxide displaced by the protein was estimated, and also the 
amount of calcium in the resulting product. Inthe second method the 
calcium was also estimated. The compound contains 178% of calcium. 

W. D. H. 


Preparation and Composition of Unsaturated or Acid Casein- 
ogenates and Caseinates. Lucius L. Van StyKe and ALFRED W. 
BoswortH (J. Biol. Chem., 1913, 14, 211—225).—These were prepared 
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by dissolving the ash-free protein in V/50-sodium, potassium or am- 
monium hydroxide, and careful neutralisation with hydrochloric acid. 
The caseinates contain twice the amount of the basic element  pre- 
sent in the caseinogenates. Such compounds are monobasic. With 
calcium, strontium, and barium, monobasic and dibasic compounds were 
obtained ; in the caseinates twice the amount of base combines with 
the protein molecule as combines in the caseinogenates. W. D.H. 


Valency of Molecules, and Molecular Weights of Caseinogen 
and Casein. Lucius L. Van Styke and ALtrrep W. Boswortsa 
(J. Biol. Chem., 1913, 14, 227—230).—From the study of the casein- 
ogenates and caseinates, the molecular weight of caseinogen is given as 
8888, and of casein as 4444, The valency of the protein molecule 
in basic caseinogenates is 8, in basic caseinates, 4. W. D. H. 


Composition and Properties of the Brine-soluble Compound 
in Cheese. Lucius L. Van Styxe and Atrrep W. Bosworta 
(J. Biol. Chem., 1913, 14, 231—236).—The protein in cheese which 
dissolves in warm 5% solution of sodium chloride is mono-calcium 
caseinate, formed from calcium caseinate by removal of part of its 
calcium by lactic acid produced from lactose in the process of 
cheese-making. W. Dz H. 


Formation of Porphyrin. II. Porphyrinogen and its 
Relation to the Blood Pigment and its Derivatives. Hans 
Fiscuer, Erich Bartuotomius, and Huinricn Rose (Zeitsch. physiol. 
Chem., 1913, 84, 262—287. Compare this vol., i, 409).—Por- 
phyrinogen, the first crystalline, colourless reduction product of the 
blood pigment, is obtained by the action at the ordinary temperature 
of glacial acetic acid and hydrogen iodide, in presence of phosphonium 
iodide, on hzemin, mesoporphyrin or hematoporphyrin. It is also 
obtained from the last two substances by reducing in alkaline solution 
with sodium amalgam, or with zinc dust and iron. Porphyrinogen is 
readily reconverted into mesoporphyrin by means of sodium methoxide, 
methyl alcoholic potassium hydroxide, alkaline potassium ferricyanide, 
or by exposure to atmospheric oxidation in neutral or alkaline solution. 

Sodium methoxide splits off phyllopyrrole from porphyrinogen. 
The complete reduction is similar to that of hemin. On oxidation, 
methyl ethylmaleinimide and hematic acid are obtained. When 
administered to animals, porphyrinogen has a sensibilising action, 
whereas mesdporphyrin has no action. 

Use is made of the sparingly soluble sodium salt for the purification 
of mesoporphyrin. On total reduction of mesoporphyrin, phyllo- 
pyrrole is obtained with other products. E. F. A. 


Behaviour of the True Nucleic Acids to Dyes. II. R. FEuLeen 
(Zeitsch. physiol. Chem., 1913, 84, 309—328. Compare A., 1912, i, 926). 
—Nucleic acid gives precipitates with basic dyes, but none with acid 
dyes. It is necessary to add the solution of sodium nucleate to the 
dye, otherwise the formation of colloidal gels prevents precipitation. 

Nucleic acid and tetramethyldiaminotriphenylearbinol give a 
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precipitate having the composition of a tetrabasic salt, 
O,3H5,05,N1;P4,4(C.,H,,N,),9H,0. 

Treatment with alcohol extracts the dye, leaving a more or less 
colourless residue, It is considered that an ethyl ether of the dye and 
nucleic acid are formed. 

The compound with hexamethyl-p-rosaniline is also tetrabasic, 
namely, C,,H,-0,,N,;P,,4(C.,;H,)N;),9H,O. It forms a remarkable 
jelly during the preparation, which can be drawn out into very long 
threads. It is remarkable in being entirely soluble in methy! alcohol. 
Some decomposition takes place in alcoholic solution, part of the dye 
being eliminated. 

The substances are considered to be chemical rather than adsorption 
compounds, and the whole of the phosphorus is shown to be fixed as 
nucleic acid. 

Crystal-violet is a very suitable precipitant for nucleic acid, and may 
be used to purify it. 

Methylene-blue gives a precipitate with nucleic acid, which is readily 
filtered and washed. It is entirely indifferent towards all solvents, and 
in no case could the dye be eliminated. E. F. A. 


Preparation of an Iron Derivative of lIodoparanucleic 
Acid. Kwnout & Co. (D.R.-P. 258297. Compare A., 1909, i, 275).— 
When the iron derivative of paranucleic acid (Salkowski, A., 1901, i, 
242, 434) is dissolved in 8% hydrochloric acid, and treated at 50° with 
a solution of iodine in potassium iodide, it furnishes the iron derivative 
of iodoparanucleic acid, a reddish-brown powder which has therapeutic 
properties and contains: iodine = 8%, iron = 13%, phosphorus = 2%, 
and nitrogen = 12%. 

It can also be prepared from iodocaseinogen, pepsin, and a solution 
of iron alum ; or by the action of iodine on paranuclein in the presence 
of iron alum. F. M. G. M. 


Action of Quinones on Wool and Other Protein Sub- 
stances. Wassit1 W. Scuarvin (Zeiisch. angew. Chem., 1913, 26, 
254)—Wool is dyed reddish-brown when acted on by the vapour 
or solutions of p-benzoquinone. Derivatives of p-benzoquinone act in 
a similar manner, the rate of reaction and colour depending on the 
compound employed; anthaquinone and phenanthraquinone are without 
action on wool. 

Silk, leather, casein, egg-albumin, gelatin, etc., are dyed similarly by 
p-benzoquinone and its derivatives. 

The conclusion is drawn that the quinone reacts with the amino- 
groups in the protein, and in the case of chloro-derivatives it is 
found that part of the chlorine is eliminated as hydrogen chloride, 
although chlorine can also be detected in wool dyed with dichloro- 
benzoquinones. W. H. G. 


Preparation of Fibrinogen by Dialysis Against Sucrose 
Syrup. Mavrice Prerrre and Antony VILA (Compt. rend., 1913, 
156, 1182—1185).—The plasma is demineralised by dialysis against a 
syrup of sucrose followed by dialysis against distilled water. The 
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plasma, placed in a collodion bag, is first immersed in the sugar syrup 
for eight to ten hours, then removed, and the bag and contents placed 
in distilled water until the conterts of the bag have returned to their 
original volume. By this means practically the whole of the mineral 
substances are removed, and the fibrinogen is deposited during the 
second operation, thus being isolated in the minimum of time with the 
use of but little liquid. W. G, 


8-Glutokyrine Sulphate. Max Siecrriep (Zeitsch. physiol. Chem., 
1913, 84, 288—299).—By the action of silver salts and barium 
hydroxide on glutokyrine a simplification of the glutokyrine molecule 
is brought about (compare Levene and Birchard, this vol., i, 109). 
There is no evidence that the silver and barium hydroxide treatment 
leads to a separation of the constituents of a mixture of kyrines. 
The quotient CO,/N becomes smaller after treatment, but there is no 
increase in the nitrogen measured by Sérensen’s formaldehyde method, 
indicating that no peptide linkings have been destroyed. On hydrolysis 
of the various fractions obtained during the treatment, arginine and 
lysine were obtained. E. F. A. 


The Rate of Destruction of Pepsin by the Direct Electric 
Current. W. E. Burce (Amer. J. Phyviol., 1913, 32, 41—43).— 
The digestive activity of a solution of pepsin is decreased (as is 
that of ptyalin) by the passage through it of a direct electric current 
at a uniform rate per unit of current. W. Dz H. 


A New Method of Isolating Trypsin. Henry Leopoip 
Houzpere (J. Biol. Chem., 1913, 14, 335—339).—The addition of 
safranine to aqueous solutions of Gribler’s or Fairchild’s trypsin, or to 
aqueous extracts of the pancreas causes a precipitate which is strongly 
proteolytic. The precipitate contains safranine, and is sparingly soluble 
in water. Removal df the safranine, or an increase in water solubility 
has not yet been accomplished. The precipitates produced by alcohol, 
or by a mixture of alcohol and ether in the mother liquor are 
practically devoid of proteolytic activity. W. D. #H. 


The Enzymes of the Pancreas. II. The Action of Calcium 
Salts in the Generation of Trypsin from Trypsinogen. JoHN 
Me uansy and V. J. Woottzy (J. Physiol., 1913, 46, 159—172).— 
Salts of barium and strontium activate pancreatic juice as effectively 
as salts of calcium. On the addition of these salts to the juice the 
carbonate is precipitated, and the inhibiting alkali (sodium carbonate) 
is thus removed; the enterokinase (which is always present in the 
juice, although in variable amounts) is then allowed to act and 
convert trypsinogen into trypsin. W. D. H. 


Action of Ammonia on Invertase. IV. THEopoR PANzER 
(Zeitsch. physiol. Chem., 1913, 84,408—416. Compare this vol., i, 113, 
541).—Invertase takes up rather more dry ammonia than diastase. 
Some of the ammonia is not removed in a vacuum, and nitrogen 
determinations indicate that part has combined with some constituent 


mre YY 


To Ss @ = | 


—————————————r ile 


ORGANIC CHEMISTRY. i. 663 


of the enzyme. The treatment does not affect the activity of the 
enzyme, but after the removal of the ammonia in a vacuum the 
activity is less, indicating that some such chemical process as the 
formation of an anhydride is concerned. ‘The conclusion is drawn 
that the presence of free carboxyl groups is necessary for the enzyme 
activity. The mere addition of ammonia to form ammonium salts and 
aldehyde additive compounds has no effect on the specific activity. 
There is thus a difference in the active chemical groups in diastase and 
invertase as already indicated in the experiments (loc. cit.) with 
anhydrous hydrogen chloride. E. F. A. 


Synthetical Properties of Emulsin. Vernon K. KRIEBLE 
(Biochem. Bull., 1913, 2, 227).—An emulsin which produced /-man- 
delonitrile from amygdalin, two years later produced the d-variety. 
This is explained by the supposition that the fresh emulsin contains 
two enzymes, one of which synthesises the d-nitrile from benzaldehyde 
and hydrocyanic acid, whilst the other, which is less stable, synthesises 
the /-nitrile. Fresh emulsin from sweet almonds produces the /-, and 
from bitter almonds the d-nitrile. W. D. H. 


The Biochemical Synthesis of $-Methylglucoside in a 
Neutral Liquid, not Participating in the Reaction. Emite 
BourquELot and Em. VeRpon (Compt. rend., 1913, 156, 1264—1266 ; 
J. Pharm. Chim., 1913, [vii], 7, 482—486).—Emulsin, although 
insoluble in acetone, will bring about the synthesis of #-methyl- 
glucoside by its action on a solution of dextrose and methyl alcohol in 
acetone containing 20% of water. This synthesis in acetone solution 
is as complete as in alcoholic solution, but is somewhat slower at first. 
Thus the ferment is capable of synthesising and hydrolysing glucosides 
in a neutral liquid, such as acetone, in which it is completely insoluble 
(compare A., 1912, i, 593). W.G 


The Enzymes of the Character of Emulsin. Lropotp 
RosentHaLER (Biochem. Zeitsch., 1913, 50, 486—496)—Adopting 
Euler’s suggestion as to nomenclature, the enzyme which brings about 
the hydroxynitrile synthesis is termed the owynitrilese, whereas that 
Which causes the scission of the former substance is called the oxy- 
nitrilase. The conclusion is drawn that oxynitrilese is not identical 
with §-emulsin (amygdalase + prunase), because (1) a preparation 
which has been heated for some time at 40° can still cause the 
synthesis of an optically active nitrile, whereas it does not lead to the 
decomposition of amygdalin. (2) A preparation which has been 
treated successively with acid and then with alkali (to neutralise the 
acid) behaves in a similar way. (3) Filtrates from the precipitates 
produced by copper sulphate, by saturation with magnesium sulphate 
or half-saturation with ammonium sulphate, produce no synthetic 
action, although they exert the degrading action. The experiments on 
Which these conclusions are founded did not, however, always yield 
concordant results. The conclusion is also drawn that oxynitrilase 
and oxynitrilese are different. The grounds are (1) that the latter is 
more rapidly inactivated by the action of benzaldehyde cyanohydrin. 
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(2) In several fruits of Umbelliferz, only the oxynitrilase is present, 
(3) Preparations can be artifically obtained which contain only the 
oxynitrilese. S. B.S. 


Reversible Enzyme Action. Hydrolysis and Synthesis 
of Fats by a Lipase. Uco Lomsroso (Chem. Zentr., 1913, i, 
1043—1044 ; from Arch. Farmacol. sperim., 1912, 14, 429—459),— 
Pancreatic secretion and intestinal juice were used as sources of lipase, 
At 37° hydrolysis of fats sets in immediately and continues until 80% 
has been changed. Synthesis is slow, requiring thirty to forty hours 
before it can be detected, and the amount is extremely small. The 
addition of bile had not the slightest effect on the synthetic process, 
but it accelerates the hydrolytic changes. Prolonged heating at 40° 
damages the hydrolytic enzyme, but does not affect the synthetic. 
Glycerol lessens the destructive influence of heat, but oleic acid has no 
such influence. The synthetic enzyme in the pancreas is not favoured 
by prolonged contact with either glycerol or oleic acid before these are 
mixed. Pancreatic juice preparations which contain the synthetic 
enzyme have only feeble lipoclastic properties. The addition of fats 
retards the synthetic changes, but does not stop them. Intestinal 
secretions which are active hydrolytically have no synthetic activity. 

E. F. A. 


Enzyme Action. V. Action of Neutral Salts on the Activity 
of Castor Bean Lipase. K.GrorcE Faux (J. Amer. Chem. Soc., 1913, 
35, 601—616. Compare Falk and Nelson, A., 1912, i, 522, 593; Falk 
and Hamlin, this vol., i, 303 ; Falk, this vol., i, 433)—An account is 
given of experiments to determine the influence of neutral salts on the 
activity of a castor bean lipase preparation towards ethyl butyrate. 
In all cases, the change in the activity was found to be a continuous 
function of the concentration of the added salt. The activities, as 
compared with those of pure aqueous solutions, were decreased by the 
uni-univalent salts, by the chlorides and nitrates of barium and 
calcium (except for dilute solutions) and magnesium, by sodium 
oxalate, and by dilute solutions of sodium sulphate. The activities 
were increased by dilute solutions of the chlorides of barium and 
calcium, by concentrated solutions of sodium sulphate, by magnesium 
sulphate, and by manganous chloride and sulphate. Potassium sulphate 
solutions did not affect the activity. 

The retarding action is probably due to coagulation of the enzyme 
by the salts, the ions of which produce their individual specific effects 
in each case, The accelerating action cannot be so easily explained, 
except perhaps for cases in which an increased formation of active 
lipase may be assumed (compare Falk and Hamlin, loc. cit.). E. G. 


Enzyme Action. VI. Specificity of Lipase Action. K. Grorcz 
Fauk (J. Amer. Chem. Soc., 1913, 35, 616—624).—An account is given 
of the effect of methyl and ethyl alcohols, acetone, glycerol, and 
dextrose on the activity of a preparation of lipase from the castor bean. 
Solutions of the alcohols and acetone exerted an inhibiting action on 
the hydrolysis of ethyl butyrate, the effect increasing with the con- 
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centration, but solutions of glycerol and dextrose did not produce any 
inhibiting effect except perhaps in concentrated solutions. It is con- 
sidered probable that the simpler esters exert a specific inhibiting 
action on the activity of lipase similar to that exerted by the simpler 
alcohols, and that higher esters exert a smaller inhibiting action like 
that exerted by glycerol. This view is in harmony with the results 
obtained on testing the activity of castor bean lipase with solutions of 
methyl and ethyl acetates, ethyl butyrate, and glyceryl triacetate. In 
the light of these results, glyceryl triacetate is regarded as the most 
suitable ester for testing lipolytic activity. E. G. 


Enzyme Action. VII. Further Study of the Hydrolytic 
Action of Amino-acids on Hsters. Marston Lovett Hamiin 
(Jidmer. Chem. Soc., 1913, 35,624—632).—In continuation of the study 
of the hydrolytic action of certain amino-acids on esters (Falk and 
Nelson, A., 1912, i, 593) it has been found that glycine, glutamic acid, 
and aspartic acid exert a varying action on methyl and ethy! acetates, 
glyceryl triacetate, phenyl acetate, ethyl butyrate, and ethyl and 
phenyl benzoates. If these esters are arranged in the order of 
decreasing amounts of hydrolysis, the order varies with the hydrolytic 
agent used, namely, water, glycine, or glutamic or aspartic acid, and 
this indicates that the action is selective. Solutions containing both 
glycine and acetic acid exert a smaller hydrolytic action on methyl 
acetate and ethyl butyrate than do solutions of acetic acid alone. 

E. G. 


Preparation of Thrombokinase from Fibrin. H. L. F. Bus- 
WELL (Proc. Physiol. Soc., 1913, iii; J. Physiol., 46).—Distilled water 
extracts thrombokinase from washed fibrin, but not thrombin. . 

W. D. H. 


Glyoxylase. Henry D. Dakin and Haroxp W. Duptey (J. Biol. 
Chem., 1913, 14, 423—431).—The catalyst, glyoxylase, studied converts 
methylglyoxal into lactic acid, and phenylglyoxal into mandelic acid. 
Evidence is presented that the agent is an enzyme; it is contained in 
aqueous extracts of muscle, liver, blood corpuscles, yeast cells, and the 
tissues of the oyster, but not in serum, potatoes, or cultures of the 
B. bulgaricus. The acids yielded are mixtures of the levo- and inactive 
forms. It is possible that more than one enzyme is concerned. 

W. D. iH. 


Compounds of Carboxyarylarsinic Acids with Amino-acids 
Derived from Proteins. Hippuroarsinic Acid. Louis Hucounene 
and AutBERT Moret (J. Pharm. Chim., 1913, [vii], 7, 383—389).— 
Hippuroarsinic acid and arsenohippuric acid have been prepared, and 
their physiological actions compared with those of benzarsinic acid and 
arsenobenzoic acid. 

Dichloroarsinobenzoyl chloride (Fourneau and Ochslin, A., 1912, 
i, 928) reacts with glycine in presence of V-sodium hydroxide solution 
to give a liquid from which, on addition of hydrochloric acid, hippur- 


i, 666 ABSTRACTS OF CHEMICAL PAPERS. 


arsine oxide is precipitated along with some benzarsine oxide. This 
precipitate on solution in sodium hydroxide solution is oxidised by 
hydrogen peroxide to a mixture of benzarsinic and hippuroarsinic acids, 
and the former is precipitated completely on adding hydrochloric acid 
in excess. The filtrate is made alkaline and concentrated under reduced 
pressure. On adding alcohol there separate trisodiwm hivpurarsinate, 
Na,AsO,°C,H,*CO-NH-CH,°CO,Na,4H,O, which crystallises from 
alcohol in needles, and on treatment with alcohol and hydrochloric 
acid furnishes crystalline hippurarsinic acid, 
H, As0,°C,H,°CO-NH-CH,°CO,H, 

which is very soluble in water, but like the analogous substances 
decomposes when its aqueous solution is boiled with calcium or barium 
chloride or magnesia mixture. On reduction by Ehrlich and 
Bertheim’s method, it yields arsenohippuric acid, 

CO,H:CH,*NH-CO-C,H,°As:As°C,H,°CO-NH-CH,°CO,H, 
a yellow powder, soluble in solutions of alkali carbonates or phosphates, 
forming unstable solutions, which deposit highly toxic arsine oxides, 
but gives solutions in alkali hydroxides, which are stable in the 
absence of air, and have a toxicity similar to those of solutions of 
arsenobenzoic acid. a. &, &, 


Physiological Chemistry. 


Calorimetrical Experiments on Warm-blooded Animals. 
ArcHIBALD V. Hitt and (Miss) A. M. Hint (J. Physiol., 1913, 46, 
81—103).—An automatic self-registering respiration calorimeter for 
small, warm-blooded animals is described; by its use it is possible 
to estimate within 2% the total heat liberated. In fasting rats at 
15°, the heat production per gram is constant if the animals are 
more than one-third the size of the full-grown animal; for smaller 
specimens the figure rises rapidly, and may reach 70% greater than 
for grown animals. If the body surface is S, and the weight VW, 
then in rats, S=10 x W?/8. The rate of heat production to § during 
inanition is not constant, being 140 cal. per sq. cm. for small 
animals, 99 for medium-sized, and 110 for large animals. Any 
assumption that heat production is determined by heat loss is 
therefore unjustifiable. The high value in small animals is probably 
not due to their smallness, but to their youth, and consequently 
high chemical activity. Rats fed on biscuit at 15° give out 13% 
more heat than when fasting. If this is due to Rubner’s specific 
dynamic value of foodstuffs, it suggests that the animals, even when 
fasting, give out more heat than is necessary to keep them warm. 
If the animals are kept in the calorimeter in groups, the heat 
production is lessened, because contact prevents heat loss, and 


especially as company promotes sleep and rest; they certainly grow 
faster. W. D. H. 
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Oxygen Capacity of the Blood Pigment. WuitHeLtm Mancuor 
(Zeitsch. physiol. Chem., 1913, 84, 306—308).—Polemical. A reply 
to Burn (this vol., i, 306) and to Butterfield (A., 1912, ii, 820). 

E. F. A. 


The Phosphorus-content of the Blood of Normal and Para- 
thyroidectomised Dogs. Ismpor GreEnwacp (J. Biol. Chem., 1913, 
14, 369—379).—After removal of the parathyroid glands, the total 
phosphorus of the blood and serum is increased, even at a time 
when the tremors are slight. The increase may be as much as 
160 mg. of phosphorus per kilo. of blood. The greater part of this 
increase is in the fraction which is insoluble in the usual lipoid 
solvents, but is soluble in a mixture of dilute hydrochloric or acetic 
and picric acids. W. D. H. 


Formation of Lactic Acid from Dextrose, Glyceraldebyde, 
and Dihydroxyacetone in the Blood of the Ox and Pig. Apam 
Logs (Biochem. Zeitsch., 1913, 50, 450-—456).—The red corpuscles of 
the ox and pig, which do not cause glycolysis of either the blood- 
sugar or added sugar, and only produce a small amount of lactic 
acid, nevertheless show either as high (pig) or even a higher (ox) 
capacity for producing lactic acid from glyceraldehyde than the 
blood of the dog, which has considerable glycolytic action. The 
red corpuscles of the pig have, furthermore, a considerably greater 
capacity than those of either the dog or ox of converting dihydroxy- 
acetone into lactic acid. S. B. 8. 


The Formation of Lactic Acid from Carbohydrates in Laked 
Blood. Water Grigspacu (Biochem. Zeitsch., 1913, 50, 457—466). 
—From the blood of the ox and dog, cell-free blood solutions can be 
obtained, which, while they do not act on dextrose, can convert 
dl-glyceraldehyde and dihydroxyacetone into lactic acid as 
vigorously as the intact corpuscles. A mixture of racemic and. 
lacids is thereby produced, as is the case when the intact corpuscles 
are employed. The conclusion is drawn that the degradation of 
sugar into lactic acid takes place in two phases, and by two 
ferments; in the one phase the conversion of the dextrose into 
glyceraldehyde takes place, and this action is only possible when 
the cells are intact; in the second phase, the aldehyde is converted 
into lactic acid, and for this process the intact cell is not necessary. 

S. B. 8. 


The Estimation of the So-called ‘Residual Reduction” of 
the Blood. Paut Mayer (Biochem. Zeitsch., 1913, 50, 362—368).— 
By “residual reduction” is meant the reduction of Fehling’s 
solution after the sugar in the blood has been removed by fer- 
mentation with yeast. It is now shown that pure dextrose solutions 
(0°1%), after treatment with various races of pure yeasts, also show 
a “residual reduction,” after removal of proteins, etc., by colloidal 
iron hydroxide. This is due to substances derived from the yeast 
itself, and the concentrated solutions, after treatment, show reactions 
for amino-acids and, in most cases, also for purine substances. 

S. B.S. 
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The Formaldehyde Titration of Proteins. II. Friepricu 
OBERMAYER and Ropert WILLHEIM (Biochem. Zeitsch., 1913, 50, 
369—385. Compare A., 1912, ii, 399).—It is possible, by Sérensen’s 
method, to estimate the reactive amino-groups in a protein, and the 
ratio of this reactive amino-nitrogen to the total nitrogen is 
designated the “amino-index.” In euglobulin the mean value 
(21°5) of the index is higher than that of albumin (about 12). In 
mammals the value for pseudoglobulin is about the same as that 
for euglobulin, but in birds it does not differ very much from that 
of albumin (the meau value is about 15). By means of the deter- 
mination of this index it is possible to show that the various protein 
fractions of serum are not homogeneous substances. It is also 
possible to demonstrate differences in the sera of different species, 
and the fraction salted out by 25—30% ammonium sulphate has a 
higher “amino-index” in the case of a hen (28°5—32°5) than in 
the case of an ox (19—21°5). The serum of the horse is similar to 
that of the ox, and the serum of the goose is similar to that of the 
hen; it is therefore possible that the “amino-index ” of a definite 
fraction may be characteristic for definite classes of animals. 


S. B. 8. 


The Specificity of Immunity Reactions, and their Explana- 
tion as Colloidal Chemical Phenomena. Kurt LAnpsTEINER 
(Biochem. Zeitsch , 1913, 50, 176—184).—The author does not regard 
the contention of Michaelis and Davidsohn (this vol., i, 121), that 
certain immunity reactions are not of colloidal chemical character, 
as justified. The view was arrived at on the ground that certain 
precipitin reactions are independent to a large extent of the 
hydrogen ion concentrations. Attention is especially called to the 
fact that serum, blood corpuscles, etc., of different species exert the 
maximum action in the presence of different hydrogen ion con- 
centrations. This point is illustrated by the adsorption of ricinus 
agglutin, by the different strengths of acid or alkali which hemolyse 
the corpuscles, by the differences in the agglutination of stromata, 
and the differences in the precipitability of the sera precipitating 
reagents. S. B. 8. 


The Coagulation of the Blood. The Significance of Various 
Physico-chemical Processes in the Action of Thrombin. M. 
LanpsBERG (Biochem. Zeitsch., 1913, 50, 245—272).—The temperature 
curve of reaction velocity of blood coagulation is the result of at 
least two concurrent processes. The main process is the reaction 
between the thrombin and fibrinogen, and is apparently of a 
chemical character. The other reaction, which is antagonistic to 
the first, is an inhibition of the thrombin action due to its adsorp- 
tion by the proteins of the serum. Both processes are accelerated 
by increase of temperature, which exerts therefore a twofold 
influence on the clot formation. The temperature curve depends 
to a large extent on the conditions of the experiment. In such 
combinations, in which the adsorption process is reduced to a 
minimum, the clotting reaction resembles a fermentative process 
with an optimal temperature of 35—40°. In the combination, 


PHYSIOLOGICAL CHEMISTRY. i. 669 


magnesium sulphate plasma+Schmidt’s thrombin, which is par- 
ticularly favourable to adsorption processes, there is a diminution 
of the reaction velocity even at 17—20°. The adsorption of 
thrombin by the serum proteins increases with temperature, and 
is only partly reversible. The conversion of the serum thrombin 
into its inactive “metathrombin” form is simply due to adsorp- 
tion; the reactivation by Schmidt’s method by means of alkalis 
being simply the breaking down of the adsorption compound. The 
general results indicate that there are no facts which are 
antagonistic to the idea of a fermentative process in eK 

. BG. 


Water Drinking. XIV. The Digestive Efficiency of Saliva 
as Increased by Dilution with Water. Ovar Berezim and 
Puie B. Hawk (J. Amer. Chem. Soc., 1913, 35, 461—476).—Mattill 
and Hawk (A., 1912, ii, 65) have shown that the drinking of large 
volumes of water with meals increases the amount of carbohydrate 
digested. Experiments which have now been made in vitro show 
that the dilution of normal human saliva increases its digestive 
efficiency. The optimum dilution depends on the nature of the 
diluent, and is 4 volumes for 0°3% sodium chloride solution and 
7 volumes for water. Water, softened by the addition of lime 
water, exerts an inhibiting effect, due principally to the presence 
of magnesium hydroxide. E. G. 


The Action of Sugar on Digestion. Erwin THomsen (Zeitsch. 
physiol. Chem., 1913, 84, 425—436).—Sucrose has no direct action on 
the stomach, or on the secretion of pancreatic juice and bile. Its 
action on the small intestine is due to prolongation of gastric 
digestion without altering the secretions. The lengthening of gastric 
digestion is due to the occurrence of long pauses in the emptying 
of the stomach. Sucrose is completely or almost completely 
absorbed in the small intestine in large quantities, but it delays 
the absorption of the chyme. W. Dz. H. 


The Pepsin-Chymosin Question. A. Rakoczy (Zeitsch. physiol. 
Chem., 1913, 84, 329—353. Compare A., 1911, i, 827).—Tbe question 
of the identity of the milk coagulating and protein digesting 
enzymes is bound up with nature and age of the animal. Hasselt 
(A., 1911, i, 248), Porter (A., 1911, i, 698), and Burge (A., 1912, i, 
148) have all established the presence of a special milk coagulating 
enzyme in the stomach of the calf. In such infusions where the two 
enzymes are present they can be separated by Hammarsten’s casein 
method, but with the stomach infusions from other animals which 
contain no chymosin no such separation could be effected. The 
power of coagulating milk is inseparably bound up with the peptic 
enzyme. 

_ Ina similar manner elastin may be used to adsorb pepsin, whereas 
it has no effect on chymosin. This method enables the two enzymes 
to be separated in the gastric juice of the calf, but not in that of 
other animals. In slightly acid solution (W/200-hydrochloric acid) 
edestin adsorbs chymosin, but there is no action when the acidity 
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is increased (V/80-acid). On digestion with water, the adsorbed 
chymosin is recovered from the edestin. 

Pepsin in the ox and in the calf appears to have the same pro- 
perties, and that derived from the two sources is the same. 

Milk is coagulated in the stomach in all mammals from the first 
day of life onwards. The ruminants and such animals as the horse 
and the pig secrete both pepsin ard chymosin. Human beings 
secrete pepsin only, whilst in dogs and cats neither pepsin nor 
chymosin is present, and the coagulation is due to other factors 
which are at present but imperfectly understood. E. F. A. 


Formation of Piastein. I. P. Giacouev (Biochem. Zeitsch., 1913, 
50, 162—175).—Formation of plastein has characteristics of a fer- 
mentative character, in that it takes place in the presence of minute 
quantities of the digestive fluid, requires a certain definite reaction 
of the medium, and does not take place if the digestive fluid is first 
boiled. It appears to be a generative process, in that when pro- 
duced by rennin powder (Witte’s), natural gastric juice, or 
papayotin, there is a diminution of the reactive amino-groups, as 
determined by Sorensen’s formaldehyde titration. Plastein 
formation is a reversible process, and depends on the quantities of 
ferment, concentration of reacting substances, and reaction of the 
medium. The reversibility of the reaction can even be detected in 
very concentrated syrupy solutions. S. B. 8. 


Synthetic Powers of the Organism of the Dog. WILHELM 
Srepe (Zcitsch. physiol. Chem., 1913, 84, 359—360. Compare A., 
1911, ii, 1002; this vol., i, 419)—This is a reply to Abderhalden’s 
criticism of the author’s work. The death which follows feeding 
mice on nutriment boiled in alcohol is attributed to destruction of 
lipoids, and doubt is expressed whether mice possess the synthetic 


powers to construct these substances from simple cleavage products. 
W. Dz H. 


Metabolism Experiments on Parathyroidectomised Dogs. 
IstpoR GREENWALD (J. Biol. Chem., 1913, 14, 363—367).—After 
removal of the parathyroids, the excretion of phosphorus in the 
urine is lessened ; there is no increase of phosphorus in the faces; 
apparently it is retained in the body. This retention appears to be 
primary, and not secondary to the retention of sodium or potassium, 
or of both. In no experiments did the retention of the bases 
precede that of phosphorus. Whether the changes are the cause 
of tetany is questionable. W. D. H. 


The Carbohydrate-sparing Action of Alcohol. 0. Toctt, 
E. Brezina, and Arnotp Durie (Biochem. Zeitsch., 1913, 50, 
296—345) —The method of experiment was as follows. A human 
subject was kept on a carbohydrate-rich diet. A large quantity of 
dextrose or levulose was then ingested, and the respiratory quotient 
was determined at definite intervals afterwards, while the subj»ct 
was kept in a state of rest. The results thus obtained were com- 
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pared with those where the experiment was carried out in a 
similar manner, but where alcohol was ingested in addition to a 
carbohydrate. After ingestion of 100 grams of dextrose, it was 
found that the respiratory quotient sank at first, but began to rise 
after half an hour, until after two hours it gradually rose to 1. 
After an interval, it gradually sank, until after four hours it 
reached the original value. Repeated doses of 100 grams of dextrose 
administered to a subject on carbohydrate-rich diet finally caused 
only a slight rise in the respiratory quotient. The sugar in this 
case was neither burnt, excreted as such, nor found in the blood- 
stream. Levulose acted in a similar manner, but the action was 
somewhat more marked than that of dextrose. By repeated doses 
of 30 grams of levulose, the respiratory quotient could be main- 
tained for a long time at 1. The general effect of the ingestion of 
alcohol with the sugar was to depress the respiratory quotient as 
compared with the control experiments without alcohol. The 
addition caused no change in the calories used up. In the first 
period, it was calculated that 70—100 mg. of alcohol were burnt 
per minute. The depression of the respiratory quotient is not due 
to the narcotic action of the alcohol, as this is uninfluenced by 
other narcotics, such as opium. The conclusion is therefore drawn 


that alcohol exerts a carbohydrate-sparing action in the metabolism. 
S. B. S. 


Nitrogenous Metabolism. Emit ABpernAaLpEN and Arno E. 


LampE (Zeitsch. physiol. Chem., 1913, 84, 361—3462).—Polemical. 
A reply to Grafe (this vol., i, 547). W. D. H. 


Intermediary Metabolism of Amino-acids. Henry D. Dakin 
(J. Biol. Chem., 1913, 14, 321—333).—Serine, cysteine, proline, 
ornithine, and arginine all yield large amounts of sugar in glycosuric 
dogs. Valine, leucine, isoleucine, lysine, histidine, phenylalanine, 
and tryptophan yield little or no sugar. Arginine is thus the only 
amino-acid with more than five carbon atoms which yields sugar, 
and in this case the ornithine moiety is responsible for the action. 
Amino-acids with branched chains yield little or no sugar. Proline 
is the only cyclic amino-acid which yields sugar readily ; the opening 
of the ring is the first step in the breakdown. Phenylalanine, 
tyrosine, and tryptophan all contain an alanine side-chain, but yield 
no sugar, although alanine itself does; this indicates that the side- 
chain is broken up. 

Ornithine, lysine, arginine, proline, tryptophan, and di-iodo- 
tyrosine do not yield acetoacetic acid in marked amounts when 
added to blood perfusing a dog’s liver. W. D. A. 


The Behaviour of Some Hydantoin Derivatives in Meta- 
bolism. II. 2-Thiohydantoins. Howarp B. Lewis (J. Biol. 
Chem., 1913, 14, 245—256).—2-Thiohydantoin is toxic for rabbits ; 
the toxicity is increased by the substitution of an alkyl group in the 
4-position. 2-Thio-4-methylhydantoin is less toxic, and 2-thio- 
hydantoin-4-acetic acid is not toxic in doses of 2 grams. 2-Thio- 
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4-methylhydantoin in fatal doses causes albuminuria in rabbits. 
The sulphur is not oxidised. W. D. H. 


Purine Metabolism. I. Uricolysis in the Human Subject. 
Atonzo E, Taytor and Wiuuiam C. Rose (J. Biol. Chem., 1913,°14, 
419—422).—The nitrogen of milk and eggs was replaced by that in 
sweetbreads. The purine nitrogen of the urine was increased ; this 
increase is due solely to uric acid. More than half the ingested 
nitrogen was, however, either destroyed in the alimentary tract 
before absorption, or was converted in metabolism into non-purine 
substances, presumably urea. W. D. H. 


The Utilisation of Ammonia in Protein Metabolism. Atonzo 
E. Taytor and A. I. Rivcer (J. Biol. Chem., 1913, 14, 407—418. 
Compare this vol., i, 548)—In dogs during inanition, and still 
more in diabetic dogs, ammonium carbonate given by the mouth 
led to a retention of nitrogen ; given under the skin it was promptly 
eliminated. The administration of urea was followed by complete 
elimination of all the nitrogen. Ammonia given to man on a 
protein-free diet was retained to the extent of two-thirds. The 
presence of carbohydrates in the food is not a necessary factor in 
the retention of nitrogen from ammonia. It is suggested that the 
nitrogen is retained because of a reversible reaction that leads to 
combination with the a-ketonic- or a-hydroxy-acids to form amino- 
acids, which may be used in the synthesis or sparing of the body 


proteins. W. Dz. 8. 


The Action of Completely Cleaved Nutriment on the 
Alimentary Canal. Orro Connuem (Zeitsch. physiol. Chem., 1913, 
84, 419—424).—Although it has been shown that animals can 
maintain nitrogenous equilibrium on protein food which is broken 
down to the simplest constituents, no note has hitherto been made 
on the effect of such diet on the alimentary canal itself. There are 
other factors, such as taste, consistence, etc., which influence 
digestion in addition to chemical composition. In the present 
research, however, in a dog with a duodenal fistula fed on two 
commercial specimens of such nutriment (erepton and hapan), no 
effect on the time of digestion in the stomach or on the amount of 
digestive juices secreted could be found, when compared with what 
occurs on a usual diet. These preparations were found to be well 
absorbed when administered by the rectum. W. Dz. H. 


The Preparation of Dry Animal Organ Material. ALBRECHT 
Kosseu (Zeitsch. physiol. Chem., 1913, 84, 354—358).—An elaborate 
apparatus is described which enables animal organs to be frozen 
solid by means of carbon dioxide snow, cut into small pieces, and 
dried below 0°. Colourless or reddish-grey powders are thus 
obtained from the original organs. E. F. A. 


The Relative Influence of Weak and Strong Bases on the 
Rate of Oxidations in the Unfertilised Egg of the Sea Urchin. 
Jacques Logs and Harpotpx Wasteneys (J. Biol. Chem., 1913, 14, 
355—362).—Weak bases, which are more efficient in causing 
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artificial parthenogenesis, are also more efficient in raising the rate 
of oxidation in the unfertilised egg-cell. This lends support to 


the view that bases cause parthenogenesis by accelerating oxidation. 
W. D. 


Chemistry of Embryonic Growth. I. Certain Changes in 
the Nitrogen Ratios of Developing Trout Eggs. Ross A. 
Gortner (J. Amer. Chem. Soc., 1913, 35, 632—644).—An account is 
given of a study of the nitrogenous constituents of trout eggs at 
various stages of development. It is probable that the egg does 
not lose any nitrogen before hatching, but afterwards it suffers a 
rapid loss, until in twenty-one days after hatching, 21°96% of the 
total nitrogen has disappeared. During its development into the 
fish, the egg loses 25°35% of its weight, of which 37°26% is due 
to non-protein matter (fats, etc.) and 62°74% to proteins, and 
simultaneously basic forms of nitrogen increase at the expense of 
the monoamino-acids. Urea and uric acid are not produced in 
any considerable quantity. The composition of the nitrogenous 
substances which disappear indicates that there is a selective 
utilisation of the nitrogen compounds by the developing fish. It is 
probable that some of the energy of development is derived from 
the shifting of the nitrogen ratios, and it is suggested that as the © 
change from monoamino-acids to basic nitrogen compounds proceeds 


the energy relations may perhaps be changed and heat liberated. 
E. G. 


Chemical Differentiation of the Central Nervous System. 
I. Comparison of the Brain of the Albino Rat at Birth with 
that of the Foetal Pig. (Miss) Maruitpe L. Kocn (/. Biol. Chem., 
1913, 14, 267—-279).—Estimation of the constituents of the brain 
of the rat at birth shows it to be as chemically undifferentiated as 
the brain of a 50—100 mm. length fetal pig. The correspondence 
is further supported histologically. If the nervous systems are 
assumed to be in corresponding states when motor control is 
obtained, and Donaldson’s law is correct that the nervous system is 
in the same state at corresponding physiological ages, then the brain 
of the rat at birth should correspond chemically with the 100 mm. 
fetal pig brain. This was found to be the case. W. D. iH. 


Chemical Differentiation of the Central Nervous System. 
II. A Comparison of Two Methods of Preserving Nerve- 
tissue for Chemical Examination. Warpremar Kocn and (Miss) 
Matuitpe L. Kocn (J. Biol. Chem., 1913, 14, 281—282).—The 
material was placed directly in 95% alcohol, and part was dried 
at 95°. The latter process was found to seriously affect the 
analyses, the most important change produced being a destruction 
of phosphatides; this was more marked in brains than in spinal 
cords, W. Dz. H. 


Distribution of Nerves in the Heart. (Miss) Winirrep C. 
CuLLis and (Mrs.) Enip M. Trise (J. Physiol., 1913, 46, 141—150). 
~—After section of the auriculo-ventricular bundle in rabbit and cat, 
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pilocarpine and muscarine no longer inhibit ventricular activity; 
they act on the auricles as usual, and are antagonised by atropine; 
atropine has no effect on the ventricles. Under similar conditions 
adrenaline produces its normal augmentor effect on the ventricles. 
From this, it appears that the ventricle does not receive vagus 
fibres, and that the normal effect of the vagus on the ventricles is 
therefore indirect through the auricle; further, the ventricle must 
be supplied with sympathetic fibres, which reach it not only by 
way of the auriculo-ventricular bundle. W. D. Hz. 


Action of Certain Drugs on Isolated Strips of Ventricle. 
(Miss) Constance Leetoam (J. Physio/., 1913, 46, 151—158).— 
Experiments are recorded with isolated strips of ventricle which 


confirm the findings of Cullis and Tribe (see preceding abstract). 
W. D. H. 


Action of Dyes on the Isolated Frog’s Auricle. A. Jj. CLark 
(Proc. Physiol. Soc., 1913, xx; J. Physiol., 46),—The excised auricle 
and fibres of the frog’s heart beat in Ringer’s fluid for some hours. 
Neutral-red dissolved in the fluid stains the muscular fibres red, 
but does not injure them. If the alkalinity of the fluid is increased, 
the fibres remain red as long as they exhibit activity, but when the 
concentration of alkali is sufficient to arrest activity, they turn 
yellow. This agrees with Warburg’s observations on sea-urchin 
eggs, and supports the conclusion that normally animal cells are 
not permeable to hydroxy] ions. W. D. iH. 


The Presence of Trimyristin and Cephalin in the Liver. 
ARMANDO Frank (Biochem. Zeitsch., 1913, 50, 273—282).—'The 
coagulated and dried ox-liver was extracted by acetone, from which 
solution, on keeping, a crystalline substance separated, which was 
identified as trimyristin. The liver powder was then extracted with 
light petroleum. The extract thus obtained was dissolved in ether 
and precipitated with acetone. The precipitate was redissolved, 
filtered, and then reprecipitated with acetone, and this procedure 
was repeated many times. The substance was, in composition and 
properties, nearly allied to the cephalin isolated from brain by 
Thudichum and others. Experiments were carried out which tend 
to show that the so-called liver jecorin is cephalin contaminated with 
other substances, such as sugar. S. B. 8. 


Estimation of Adrenaline. Tuomas R. Exuiorr (Proc. Physiol. 
Soc., 1913, xv—xvii ; J. Physiol.,46).—Many workers give adrenaline 
values which are too low owing to faulty extraction and estimation. 
At birth nearly all the adrenaline is in the outside paraganglia ; in 
the adult the two suprarenals contain 8—9 mg. In septic con- 
ditions it may drop to a quarter of this value. Estimations may 
be made by the effect on arterial pressure, or by the new colorimetric 
reaction of Folin and Denis with phosphotungstic acid. The two 
work out practically the same, but the latter is much the simpler 
and quicker method. W. D. H. 
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The Iodine and Phosphorus Contents, Size, and Physio- 
logical Activity of the Footal Thyroid Gland. Freperic Fencrr 
(J. Biol. Chem., 1913, 14, 397—405).— Functional therapeutic activity 
and the presence of iodine coincide in the fetal human thyroid 
as in extra uterine life. The amount of iodine during the last 
three months of foetal life is uniform in the various seasons. The 
fetal thyroid is relatively large, and contains more iodine and 
phosphorus per unit of body weight than those from mature 
animals. This is especially the case for females. Enlarged thyroid 
glands were found in small fetuses. The enlarged glands, as in 
the adult, contain less iodine and more phosphorus than the 
normal. Enlargement of the fetal thyroid is common, and is 
probably the consequence of insufficient supply or faulty assimilation 
of iodine on the part of the pregnant animal. W. D. H. 


The Changes in Metabolism Produced by the Extirpation 
of Thyroids and Parathyroids. RarrarLe Pavapino (Biochem. 
Zeitsch.. 1913, 50, 497—507).—The experiments were carried out on 
dogs. The parathyroids and thyroids appear to exert a consider- 
able influence on the phosphorus metabolism, for after extirpation 
the amount of phosphate excreted (chiefly in the form of phosphates 
of alkaline earths) increases to three times the normal amount. The 
amount of calcium excreted diminishes. There is no marked 
change in the nitrogen excretion. S. B. S. 


The Relation of the Corpus Luteum to Lactation. CHar.es 
H. O’Donocuue (Proc. Physiol. Soc., 1913, vi; J. Physiol., 46).—In 
rabbits, if the rupture of the Graafian follicles in the ovary is 
followed by the formation of corpora lutea, there is also growth of 
the mammary glands, but there is no such growth if corpora lutea 
do not form. W. D. H. 


Biochemistry of the Female Genitalia. III. Enzymes of 
Ovary, Uterus, and Bladder in Sheep. Jacon Rosenxsioom and 
Tauisco A. Erpr-LerKovicz (Biochem. Bull., 1913, 2, 233—235).— 
Lipase and amylase are more abundant in the ovary and uterine 
mucous membrane of pregnant than of non-pregnant sheep. Preg- 
nancy has no effect on the acid-protease of either organ, but 
increases the alkali-protease. Bladder extracts contained lipase, 
amylase, and acid-protease, but no alkali-protease. W. D. H. 


Biochemistry of the Female Genitalia. IV. Absence of 
Certain Enzymes from the Human Chorion. Jacoz RosenBLoom 
(Biochem. Bull., 1913, 2, 236—237).—One chorion weighing 10 grams 
was examined. Extracts made with water and with glycerol were 
free from amylase, sucrase, maltase, lactase, lipase, peptidase, 
ereptase, acid-protease, and alkali-protease. The enzymes of the 
placenta are either developed later, or originate from the maternal 
moiety (decidua serotina). W. D. H. 


The Effect of Small Variations in Concentration of Ringer’s 
Solution on the Response of Isolated Plain Muscle. Henry 
H. Date (Proc. Physiol. Soc., 1913, xix; J. Physiol., 46).—By adding 
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salt in small amounts to Ringer’s fluid in which plain muscle 
(uterus) is suspended, the response of the muscle to the anaphylactic 
reaction and to stimulant drugs is lessened or annulled. If the 
tonicity of the fluid is lowered by adding water, the responsiveness 
is increased. The effects are not due to specific ionic action, but 
are due to alterations in osmotic pressure; solutions of non- 
electrolytes produce the same effects. W. D. H. 


Muscle Chemistry. VI. The Free Amino-acid Nitrogen 
Titratable by Formaldehyde and the Total Extractive Nitrogen 
in Muscular Tissue of Animals in a State of Inanition. 
Giuserpre Buea and A. Costantino (Zeitsch. physiol. Chem., 1913, 
84, 243—253).—In dogs to which water only was given for periods 
varying from twelve to twenty-five days, there was no change in 
the total nitrogen of the muscles, but there was a small increase 
in the total extractive nitrogen and in the nitrogen of free amino- 
‘acids. This change is not a progressive one, that is, it does not 
increase as the period of inanition increases. Confirmatory experi- 
ments on the octopus are also recorded. W. D. H. 


The Lipins (Lipoids) of the Heart Muscle of the Ox. Jacos 
Rosensioom (J. Biol. Chem., 1913, 14, 291—294).—Only about 40% 
of the ether and alcohol extract of heart muscle of the ox is com- 
posed of phospholipins (phosphatides), and practically no difference 


in this percentage was obtained on comparing the extractions carried 
out in the cold with those carried out at the boiling point of the 
solvent. W. D. H. 


Origin of Fatigue. Garrano, VIALE (Atti R. Accad. Lincei, 1913, 
[v], 22, i, 253—256).—In prolonged muscular work quantities of 
water are eliminated in the sweat. This water comes from the 
blood, which in turn withdraws water from the tissues. When a 
certain point is reached, the necessary water is no longer forth- 
coming. This is evidenced by decreased secretion of sweat, and 
by increase in the amount of sodium chloride contained in it. The 
origin of fatigue is to be found in this removal of water, which 
causes accumulation of toxins in the blood and disturbs the heat 
regulation of the organism. In agreement with other workers, the 
author finds a decrease in red blood corpuscles and in hemoglobin 
in fatigue, and this is to be explained as being due to an accumu- 
lation of them in the organs. R. V. S. 


The Behaviour of the Creatine of Muscle during Fatigue. 
Vittorio Scarrip1 (Biochem. Zeitsch., 1913, 50, 402—417),—In the 
muscular tissue of the frog and dog (and probably in all muscular 
tissue) creatinine does not exist as such in a preformed condition. 
Care must be taken to exclude high temperatures and acids in the 
process of its extraction from the tissues. Neither does creatinine 
appear to be formed in frog’s muscle during work; if it is formed, 
it is either immediately removed or destroyed. Creatine shows 
certain variations in the quantity found, both in resting and 
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fatigued conditions, these variations being of about the same order of 
magnitude in both cases. It was not possible therefore to draw the 
conclusion that the creatine is formed as a result of work. It is, 
however, possible that during work creatine is used up, and new 
supplies are formed from degradation products of the muscle 
proteins. The condition of the circulation exerted no influence on 
the creatine metabolism in the frog during muscular work, as 
similar results were obtained when the circulation was intact, or 
entirely excluded. S. B. 8. 


The Effect of Adrenal Secretion on Muscular Fatigue. 
Water B. Cannon and L. B. Nice (Amer. J. Physiol., 1913, 32, 
44-60).—The experiments were performed on cats, rabbits, and 
dogs; a fatigue curve of a voluntary muscle was obtained by 
stimulating its nerve. Excitation of the splanchnic nerve increased 
the height of the muscular contraction. The question was whether 
this was due to the pouring out of adrenaline into the circulation, 
and this is answered in the affirmative; the adrenaline appears to 
act, however, not on the muscle directly, but by improving the 
circulation of blood through it. Previously reported favouring 
effects of adrenaline on voluntary muscles (mainly studied in cold- 


blooded animals) are capable of a similar explanation. 
W. D. iH. 


The Consumption of Fats in the Animal Organism. G. Laron 
(Compt. rend., 1913, 156, 1248—1250).—In order to determine the 
consumption of fat by the tissues, the author has estimated the 
amount of fat in the arterial blood and in the venous blood coming 
from the muscle, first in a state of repose, and then during activity. 
This has been done in the case of the horse and the ass, working 
on the muscle of the upper lip, activity being produced by 
mastication, and in the case of the dog on the muscle of a hind 
limb, the muscle being electrically excited. The results show that 
the fat is consumed directly, and to the same extent as dextrose, 
during the activity of the tissues, and in particular during muscular 
work. Muscles fatigued by electrical excitation contain less fat 
than fresh muscle. W. G. 


Fluorine in the Animal Organism. I. Skin and its Ap- 
pendages. ARMAND GauTieR and Paut Criausmann (Compt. rend., 
1913, 156, 1347—1353).—-F luorine is to be found everywhere in 
the organs of plants and animals, but is specially concentrated in 
a few of them. This paper gives an account of the quantitative 
examination for fluorine of the skin, and such appendages as the 
hair, epidermis, nails, tooth enamel, etc., in the case of human 
beings, animals, birds, and fishes. In their fluorine content, the 
hair, down, fish-scales, nail, and tortoise-shell resemble the epidermic 
tissue, whilst the enamel of teeth and the horns differ from it 
widely, the former parts being rich and the latter poor in fluorine. 
The fluorine in skin itself appears to accompany the phosphorus 
and increase with it, for the same organs, without being proportional 
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to it. It is more abundant at the adult age in human than in 
animal skin, and diminishes in organs which are in process of 
decay, such as hair, teeth, etc., of old animals. 

The method of estimation consists in incinerating the organ under 
examination, when dried, with 1 to 1°5% of calcium oxide, and the 
fluorine is estimated in the alkaline non-fused ash by a method 
already described (compare A., 1912, i1, 681, 805, 806). W. G. 


The Relation of Osmotic Pressure to Absorption Phenomena 
in the Dog-fish. G. G. Scorr and Wittey Denis (Amer. J. Physiol., 
1913, 32, 1—7).—Dog fishes, of which the spinal cord was largely 
destroyed, were immersed in various solutions (methylene-blue, boric 
acid, potassium iodide), and the material being prevented from 
entering the alimentary canal, the time was noted when they 
appeared in the blood, urine, etc. The gill membranes appear to 
be the main channel of absorption, and the physical laws of diffusion 
suffice to explain the results. W. D. H. 


The Action of Ultra-violet Rays on the Har of the Rabbit 
Influence of Intensity. Intermittent Radiations. VENcEsLas 
Moycno (Compt. rend., 1913, 156, 1268—1271. Compare this vol., 
i, 424).—As the intensity of the radiation increases, the time 
necessary for the ear to be subjected to it, to produce visible effect, 
diminishes. The amount of energy necessary to produce minimum 
visible reaction is practically constant for intensities varying from 
4 to 100. If, instead of continuous radiation, the ear is subjected 
to intermittent treatment, the visible effect is produced when the 
sum of the short radiations is equal to the continuous radiation, 
providing that the intervals between the application of the light 
do not exceed forty-eight hours. W. G. 


Chemical Studies on Rhizostoma Cuvieri. Ricnarp von 
Zeynek (Monatsh., 1913, 34, 581—621).—Lf a jelly-fish of the above 
type is removed from water, a mucous substance is exuded which 
contains innumerable stinging threads; it causes an intense burning 
when cautiously placed on the tip of the tongue. The mucous 
substance easily undergoes decomposition; when precipitated by 
ammonium sulphate and redissolved by a very weak potassium 
hydroxide solution, acetic acid throws down a flocculent precipitate, 
which dissolves readily in hydrochloric acid ; when heated with this 
acid, a solution is obtained which reduces Fehling’s solution and 
gives an osazone. The precipitate given by acetic acid contains no 
phosphorus, whilst the potassium hydroxide solution gives the biuret 
reaction. The stinging threads are very resistant, and contain 
very appreciable quantities of silicic acid. When the above mucous 
substance is allowed to dry on the clothes, the dust causes nasal 
irritation and acute catarrh, which persists for several hours. The 
substance to which irritation is due appears to be non-volatile; 
a careful examination of the mucous substance, however, revealed 
the presence of an alkaloidal substance. 

[With F. AmesEper.|—Specimens of the Rhizostoma were 
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analysed, also the water in which one had lived and parts of the 
organism ; the results are to be seen in the original. 

The blue colouring matter (zoocyanin) present in HKhizostoma 
Cuviert varies slightly in tone with the age of the specimen. The 
fresh aqueous extract is neutral, and the coloured substance is 
almost entirely precipitated by a 22—27% solution’ of ammonium 
sulphate, when it is obtained as a gelatinous mass; it was purified 
by washing and fractional precipitation with ammonium sulphate 
solution. The aqueous solution of the substance is turned brown 
on warming to 55° or on adding alcohol or acetone. Formaldehyde 
has no effect, but precipitates are obtained with phosphotungstic 
acid, phosphomolybdic acid, potassium bismuth iodide, potassium 
mercuri-iodide, and a solution of iodine in potassium iodide. It 
thus appears that the colouring matter is a protein substance, and 
the composition is in confirmation of this view. The colour was 
examined spectroscopically. D. F. T. 


Analysis of Human Bile. Jacop Rosznsioom (J. Biol, Chem., 
1913, 14, 241—244).—An analysis of a specimen of fistula bile is 
given, and compared with others previously published. W. D. H. 


The Physiology of Secretion in the Kidney. Orro Cuuynneim 
(Zertsch. physiol. Chem., 1913, 84, 451—467).—Sodium chloride and 
dextrose are taken up by the surviving kidney at body temperature 
from solutions, and fixed in loose chemical union, which is dissolved 
at boiling heat. These combinations, as well as the secretion of these 
substances by the kidney, have a certain threshold, beneath which 
the kidney unites with none, and over it with considerable 
quantities. The chemical combination with the cell-constituents is 
a preliminary stage in secretion. W. D. H. 


The Conditions Affecting the Formation and Excretion of 
Formic Acid. The Estimation of Formic Acid in Urine. 
Henry D. Dakin, N. W. Janney, and Atrrep J. Wakeman (J. Bivl. 
Chem., 1913, 14, 341—354).—The formic acid in urine is partly 
endogenous. The effect of a number of substances on formic acid 
excretion was investigated, including amino-, hydroxy-, and 
saturated fatty acids. Special attention is called to the effect of 
inanition, which greatly reduces the amount excreted. The acid 
is largely increased when carbohydrates are given by the mouth or 
subcutaneously. Protein feeding is followed by a similar but 
smaller increase. Formic acid is regarded as a product of the 
intermediary metabolism of carbohydrates and proteins. 

Formic acid is estimated in urine by saturating the latter with 
ammonium sulphate, extracting with ether, removing the formic 
acid from the ether by sodium carbonate, acidifying with phosphoric 
acid, distilling in a current of steam, adding mercuric chloride to 
the distillate, and weighing the calomel formed. W. D. H. 


The Excretion of Nitrogen Subsequent to Ligature of 
Successive Branches of the Renal Arteries. J. D. Pitcner 
(J. Biol. Chem., 1913, 14, 389—395).—Ligaturing half the blood 
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supply of both kidneys causes no noticeable disturbance in renal 
function. Complete ligature of one artery, and one branch of the 
other (that is, shutting off three-quarters of the arterial supply), 
results in prostration, loss of weight, and an increase of excretion 
of nitrogen; the animals, however, recover gradually. One quarter 
of the kidney tissue is therefore able to do the work of the whole. 
W. D. H. 


A Differential Chemical Study of Glucoses from a Case of’ 
Pancreatic Diabetes. Freperic Lanpo.pu (Biochem. Bull., 1913. 
2, 217—222).—The sugar is diabetic urine (one specimen examined) 
is regarded as a complex of many carbohydrates which can be 
separated by various treatments. Some of these are dextrin-like, 
and yield with phenylhydrazine ‘pseudo-osazones,”’ which are 
resinous and have low melting points. The work is not yet com- 


pleted. W. D. H. 


A Modification of Diphtheria Antitoxin. A. T. Gienny (J. 
Hygiens, 1913, 13, 63—67).—Evidence is adduced that diphtheria 
antitoxin is of two kinds, which affect two kinds of the toxin, one 
of which is lethal, and the other of which produces the local 
reaction. W. D. H. 


Presence of Propionic Acid in the Secretions of Rheumatic 
Persons. Wi itiaM CEcHsNER DE Coninck (Compt. rend., 1913, 156, 


1272).—The urine of rheumatic patients, after a severe attack, has 
an odour recalling at the same time butyric and acetic acids, and 
from this urine the author has isolated propionic acid. This acid 
he has also found in the discharge from eczema sores of such 
patients. W. G. 


The Action of Nitrites on the Body Temperature of Normal 
Rabbits, and on those Rendered Hyperthermic by Brain Stimu- 
lation. Emanuet Krauss (Arch. expt. Path. Pharm., 1913, 72, 
97—128).—The experiments show that nitrites, as stated by Jacobj, 
depress the body temperature. Further observations are necessary 
to explain this, and also why the inhalation of amyl nitrite acts 
much more markedly on rabbits in a state of hyperthermia. 

W. Dz. H. 


Action of Nitrites on the Body Temperature of Rabbits. 
Cart Jacoss (Arch. expt. Path. Pharm., 1913, 72, 129—152).—Nitrites 
given in various ways (inhalation, subcutaneously, etc.) depress the 
body temperature of rabbits, especially if they are rendered hyper- 
thermic by stimulation of the brain. These compounds appear to 
act chiefly on the heat-regulating centres, and secondarily by 
influencing the calibre of the skin-vessels. W. D«. H. 


Tne Action of Electrolytes on Paramcevium. (Miss) Dororuy 
Date (J. Physiol., 1913, 46, 130—149).— Experiments were performed 
to determine the (, limits fatal to Paramecium. These for a 
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given “buffer” are constant for the various cultures used, and are 
different for different “buffers.” The simple tervalent positive ions 
are more potent than the complex tervalent ions. The action of 
the former, although similar to that of increased Cy, is not explained 
by hydrolytic dissociation. The action of various ions on the 
changes of movement is described. The action of hydrogen and 
hydroxyl ions and of multivalent cations and anions may possibly be 
ascribed to the power they possess of conferring electric charges on 
colloidal materials. . D.. 


The Mechanism of Hictamine Action. C. Orne (Arch, expt. 
Path. Pharm., 1913, 72, 76—96).—Histamine (4-8-iminoethylgly- 
oxaline) is a base which Barger and Dale separated from the 
intestinal mucous membrane (A., 1911, ii, 217), and is also formed 
by bacterial action from the intestinal contents (Mellanby and 
Twort, A., 1912, ii, 853). In minute doses it is fatal to rabbits, 
producing a great fall of blood pressure, and the other symptoms 
of anaphylactic shock. The lethal dose is larger if the injection 
is made into the mesenteric vein instead of into the systemic 
circulation ; it is therefore possible that the liver may have some 
action in destroying the poison. Slow injection into the jugular 
vein also lessens its toxicity, and the question is discussed 
whether this is due to its being destroyed in the blood, or to its 
removal from the blood. No evidence of actual destruction in the 
blood itself was discovered, and only traces pass into the urine. 
When tested on the isolated uterus, the same difference as to 


whether the injection or addition to Locke’s fluid is made rapidly 
or slowly is noticeable, as in the intact animal. The uterine tissues 
take up the drug, and this can subsequently be washed out. The 
question of its activity seems to be related mainly to the con- 
centration. W. D. H. 


The Urinery Elimination of Morphine Injected into an 
Unaccustomed Animal. H. Dor.encovrt (Compt. rend., 19)3, 
156, 1338—1340. Compare Totze, A., 1904, ii, 220; Bettink, A., 
1905, ii, 546).—In the case of the rabbit the intramuscular injection 
of morphine hydrochloride to the extent of 0°15 gram per kilo. of 
body-weight is always followed by urinary elimination of the 
alkaloid as such. This elimination begins within an hour of 
injection, is at its maximum from the second to the fourteenth 
hour, and ends after seventy-two hours. The total elimination 
amounts to about 4% of the alkaloid injected, and only traces of 
dioxymorphine could be detected in the urine. The animals 
employed had never previously had morphine, and received only 
one injection. W. G. 


Influence of Some Derivatives of Quinoline and of Naphtha- 
quinoline on the Elimination of Uric Acid. Riccarpo Crusa 
and Riccarno Luzzatro (Atti R. Accad. Lincei, 1913, [v], 
22, i, 305—311).—2-p-Methoxyphenylquinoline-4-carboxylic acid, 
C,7H,;0,N, forms yellow scales, m. p. 217°. 2-p-Dimethylamino- 
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phenylquinoline-4-carboxylic acid, C,gH,,O,N., forms ruby-red 
crystals, m. p. 192° (decomp.). 6-Amino-2-phenylquinoline- 
4-carboxylic acid, C,,H,.O.N>, has m. p. 160° (decomp.). 2-Pheny]- 
B-naphthaquinoline-4-carboxylic acid gives a methyl ester, m. p. 
124°. In the preparation of the acid, a dihydro-derivative, 
C.»H,;0O.N, is also formed; it has m. p. 226°. A yellow substance 
of acid properties and m. p. 275° also occurs in the preparation 
of 2-p-dimethylaminopheny]-8-naphthaquinoline-4-carboxylic acid. 
The authors have investigated the influence of these acids and of 
a number of others on the excretion of uric acid (compare Nicolaier 
and Dorn, Arch. klin. Med., 1908, 98, 331). There is no increase 
of uric acid after administration of 2-p-methoxyphenylquinoline- 
4-carboxylic acid, 2-p-dimethylaminophenylquinoline-4-carboxylic 
acid or 6-amino-2-phenylquinoline-4-carboxylic acid. A _ small 
increase (15—18%) occurs with 2-o-hydroxyphenyl-8-naphtha- 
quinoline-4-carboxylic acid. A greater increase (18—27%) is 
observed with 2-p-dimethylaminophenyl-8-naphthaquinoline-4-carb- 
oxylic acid, 2-phenyldihydro-8-naphthaquinoline-4-carboxylic acid, 
and with 2-phenyl-8-naphthaquinoline. Great increases occur after 
administration of 2-phenylquinoline-4-carboxylic acid (‘‘atophan”’) 
and 2-phenyl-8-naphthaquinoline-4-carboxylic acid (“diapurine”’). 
The increase is somewhat less with the latter substance, but it is 
better tolerated. R. V. 8. 


Poisoning by Acid. Gerrtrupe D. Bostock (Zeitsch. physiol. 
Chem., 1913, 84, 468—477).—Subeutaneous injection of glycine in 
rabbits has no protective action against the fatal effect of acids 
given by the stomach. The simultaneous administration of 
ammonium acetate with the acid hastens death. In acid poisoning, 
the ammonia in the urine increases absolutely and relatively ; there 
is also a rise in total urinary nitrogen. The increase in the 
ammonia is much greater if glycine or ammonium acetate is given 
at the same time. W. D. H. 


Distribution of Ante-mortem Administered Arsenic in the 
Human Cadaver. Jonn B. Exevey (J. Amer. Chem. Soc., 1913, 35. 
483—485).—The analysis of the corpse of a person who had died 
from arsenical poisoning showed the presence of the following 
percentages of arsenic (calculated as As,O,) in the various parts 
of the body: Kidneys, 0°02466; stomach walls, 0°02273; liver, 
0°00961 ; intestines, 0°00377; heart, 0°00125; thigh, 0°00039; toes, 
0°00031; brain, 0°00012; spinal cord, a trace. E. G. 


The Influence of the Intestinal Poisons (p-Cresol and Indole) 
on the Central Nervous System of Animals. 8%. Wurapyczko 
(Ann. Inst. Pasteur, 1913, 2'7, 336—340).—Continued ingestion of 
small quantities of pcresol and indole, which are formed by the 
action of putrefactive bacteria on protein degradation products in 
the intestine, have no visible action on the general health of the 
animal, as compared with control animals, as a result of the 
regressive changes in the blood-vessels of the brain. These 
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alterations, which are produced by the substances, are less marked 
in the case of guinea-pigs than of rabbits. They have also been 
observed in an experiment on Macacus cynomolgus. Small doses 
of p-cresol and indole also produce after repeated ingestion a slight 
destructive change in the cellular elements of the central nervous 
system. S. B. 8. 


Chemistry of Vegetable Physiology and Agriculture. 


Tyrosinase from Two Enzymes. Martinus W. Bryerinck 
(Proc. K. Akad. Wetensch. Amsterdam, 1913, 15, 932—937).—By the 
symbiotic action of Actinomyces with a common soil bacterium, 
tyrosine in an agar plate culture is oxidised to melanin, which 
appears as black spots on the culture plate. Neither organism 
alone oxidised tyrosine to the same stage. Other species of 
Actinomyces produce blue, red, or yellow pigments, the simultaneous 
presence of certain varieties of hay bacteria being favourable in 
the case of blue and red. Dextrose, malates, and nitrates form 
the chromogeneous food in this case instead of tyrosine. It is 
considered that the Actinomyces produce homogentisic acid from 
tyrosine, and that the bacterium oxidises this acid to melanin. 
Plant tyrosinase (from Euphorbia lathyis) is a mixture of these 
two oxidising enzymes. E. F. A. 


The Formation of Lactic Acid by Acetic Acid Bacteria. 
Atrons OsTERWALDER (Centr. Bakt. Par., 1913, ii, 3'7, 353—364),— 
When inoculated into sterilised red or white wine, two acetic acid 
bacteria were found to bring about an increase in the amount of 
lactic acid. This change was observed in both fresh and fermented 
wines, and was not affected by the addition of sucrose, levulose, 
and malic and tartaric acids. The addition of alcohol was followed 
by an increase in the amount of lactic acid as well as of acetic 
acid. Malic acid was decomposed by the organisms, while a 
reduction in the amount of sucrose was accompanied by an increase 
in total acids, possibly by the formation of gluconic acid. The 
fermentation is probably without practical significance, since wines 
possessing a high acetic acid content are regarded as worthless, and 
those with little acetic acid would. only contain traces of lactic acid 
as a result of fermentation by these organisms. H. B. H. 


Natural Variation of B. acidi lactici with Respect to the 
Production of Gas from Carbohydrates. J. A. Arkwricut (J. 
Hygiene, 1913, 13, 68—86).—A bacillus of the B. acidi lactici group 
isolated from urine occurred in two varieties, one of which formed 
gas from sugars and alcohols, and the other of which formed acid, 
but no gas. Their other characters (serum reactions, etc.) were 
identical. W. D. H. 
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Biochemical Activity of Bacillus lactis erythre genes. Mary 
Louise Foster (J. Amer. Chem. Soc., 1913, 35, 597--600).—An investi- 
gation of the action of Bacillus lactis erythrogenes on milk has shown 
that it is progressively catabolic, the proteins being ultimately con- 
verted into mono- and di-amino-acids. This proteolytic change is 
probably due to an enzyme. By precipitation with alcohol, a 
soluble ferment can be obtained, which decomposes the lactose with 
formation of formic and acetic acids, and this seems to indicate the 
presence of an intracellular enzyme, which is set free by the alcohol 
after it has destroyed the organism. These changes in the milk 
are accompanied by the production of a pigment, which causes a 
red to dull brown coloration, and can be extracted with amyl 
alcohol ; it is extracellular, since its formation is dependent on the 
life of the organism. E. G. 


The Inhibitory Selective Action on Bacteria of Substances 
Related to Monochloroacetic Acid. Wirttam J. PEnroxp (J. 
Hygiene, 1913, 13, 35—48).—B. coli (Escherlich) when grown on agar 
to which phenylacetic acid has been added, produces colonies which 
vary in size, but produce about the same amount of gas from 
dextrose. When the agar contains monochlorohydrin or sodium 
monochloroacetate, it throws off variants which ferment alcohol 
with gas formation, and sugars without gas formation. B. lactis 
aérogenes on monochlorohydrin agar gives rise to variants unable 
to ferment glycerol. In cases of inhibitory bacterial selection by 
chemical agents, a comparison of the surviving cells with the 
original strain indicates what portion or function of the cell is 
implicated in the cell’s intoxication. The cellular enzymes, by 
virtue of their specific chemical affinities, may play a part in ceil 
intoxication. Phenol, for instance, is rendered more germicidal 
by the addition of acids; in many media, the cell enzymes produce 
acids; hence it is probable that phenol selections of bacteria 
commonly result in the development of new strains with impaired 
fermenting powers. W. D. iH. 


Alcoholic Fermentation. ALEXANDER von LepepEv (Zeifsch. 
physiol. Chem., 1913, 84, 308).—Polemical (compare Kostytschev, 
this vol., i, 323). E. F. A. 


Influence of Respiratory Chromogens on Alcoholic Fer- 
mentation. Vuiapimir I. Patiapin and §. D. Lvov (Bull. Acad. Sci. 
St, Pétershourg, 1913, 241—252. Compare this vol., i, 430),—The 
authors have made experiments to ascertain the cause of the 
influence exerted on the action of zymase by the oxidising processes 
due to respiratory chromogens. The yeast employed was treated 
by von Lebedev’s method (A., 1911, 1, 248), and the chromogens 
were obtained from turnips, sugar-beets, or mushrooms. 

The fermentation of expressed plant juices by killed yeast in a 
current of air is accompanied by oxidation of the respiratory 
chromogen of the juice to a pigment, which greatly retards the 
action of the zymase; the retardation is especially marked when 
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the juice is oxidised prior to introduction of the yeast. In the 
case of boiled juice, which is incapable of converting the pro- 
chromogen into chromogen and of oxidising the latter to pigment, 
alcoholic fermentation proceeds readily. Further, no retardation 
occurs when the unboiled juice is fermented in a stream of 
hydrogen, which prevents oxidation of the chromogen to pigment. 
In cases where the fermentation is delayed, the proportions of 
alcohol and of carbon dioxide formed are affected to equal extents. 
Consideration of these results and of modern views concerning 
the mechanism of fermentation renders it probable that, in the 
above experiments, the pigment withdraws the hydrogen liberated 
in the formation of the intermediate fermentation products and 
oxidises it, by means of atmospheric oxygen, to water. The absence 
of the hydrogen necessary for the subsequent synthesis of the 
alcohol renders the formation of the latter impossible. T. H. P. 


The Use of Ammoniacs]l Salts in Wine making. Ret 
MaRCILLE (Compt. rend., 1913, 156, 1336—1338).—An examination 
of some musts, which took several weeks instead of four or five 
days for complete fermentation, showed them to be deficient in 
ammoniacal nitrogen. On the addition of ammonium phosphate 
to the grape-juice, fermentation proceeded at the normal rate. 
Ammonium sulphate gives slightly better results than the phos- 
phate, but care must be taken with respect to plastering. The wine 
obtained by the slow fermentation was normal in every respect. 


The Action of Cyclamine on Alcoholic Fermentation. JoHan 
LunpBera (Arkiv. Kem. Min. Geol., 1913, 4, No. 32, 1—24).—The 
rate of fermentation at 30° of a sugar solution by means of yeast 
in the presence of cyclamine was followed by measuring the volume 
of carbon dioxide evolved (compare Slator, T., 1906, 89, 128). 

Preliminary treatment of the living yeast with a pure solution 
of cyclamine has no effect on its power of fermentation; in the 
presence of sugar, however, the activity of the yeast is greatly 
diminished by the cyclamine. The action of the poison (cyclamine) 
thus depends on the physiological condition of the cell. 

The amount of cyclamine necessary to poison the yeast is pro- 
portional to the quantity of the latter. Above a certain limit of 
concentration of cyclamine a further increase in quantity does not 
increase the velocity of poisoning. 

It is probable that the poisoning is not a simple chemical reaction, 
but depends on the individual resistance of the cells. 

The action of cyclamine on dry yeast depends only on the active 
yeast present, and not on the total quantity of dry material. 

Even in very small concentrations cyclamine has no stimulating 
action on the yeast fermentation. 7. mh. 2 


A Ferment of Bitter Wines. E. Vorsenet (Compt. rend., 1913, 
156, 1181—1182. Compare A., 1911, ii, 915, 1127).—The ferment 
from a bitter wine develops in sterile or natural wines, or in wines 
partly deprived of their alcohol. Thus grown. it presents all the 
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morphological characters of the ferment from the bitter wine. The 
author names it Bacillus amaracrylus. It attacks glycerol, giving 
acraldehyde, and other products of the fermentation are carbon 
dioxide, hydrogen, ethyl alcohol, volatile acids, and lactic and 
succinic acids. It rapidly attacks mannitol and the sugars, acts 
moderately on dextrin, but does not ferment erythritol, dulcitol, or 
starch. The fermentation of the sugars, sucrose, lactose, maltose, 
dextrose, levulose, and galactose is complete in the presence of 
calcium carbonate. W. G. 


Does the Ferment Causing Bitterness in Wine Consume 
Cream of Tartar? E. Voisenet (Compl. rend., 1913, 156, 
1410—1412. Compare preceding abstract)—A determination of 
the tartaric acid in wine before and after it has become bitter 
shows no difference in the content. Further, if the B. amaracrylus 
is sown on different nutrient solutions containing cream of tartar, 
no difference can be detected in the tartaric acid content after 
three months’ action. W. G. 


Zymase and Reductase in their Mutual Relations. Sercri 
Lvov (Ker, Deut. bot. Ges., 1913, 31, 141—147).—The first or one of 
the first stages in the alcoholic fermentation of dextrose is the 
withdrawal of two hydrogen atoms from the dextrose molecule. The 
hydrogen temporarily attached to the reductase is necessary for 
the normal course of fermentation. 

An exact parallelism exists between the reducing and the fer- 
mentative energy of yeast; so that the reducing energy of yeast 
can be measured by its fermentative energy. The question arises 
whether reductase exists as a separate, individualised ferment, or 
whether the reducing properties do not more probably belong to 
a single, if complicated, fermenting apparatus usually termed 
zymase ? N. H. J. M. 


Sugar-free Fermentations of Stereoisomerides. Pav. 
Mayer (Biochem. Zeitsch., 1913, 50, 283—287) —Hydroxyfumaric 
acid, like the corresponding hydroxymaleic acid, undergoes fer- 
mentation with yeast, yielding carbon dioxide and acetaldehyde, 
which was isolated in the form of the p-nitrophenylhydrazone. 

B. 8. 


Replacement of Zinc by Uranium in the Culture of 
Aspergillus niger. CuHartes Leprerre (Compt. rend., 1913, 156, 
1179—1181.* Compare this vol., i, 326, 327).—Uranium, like 
cadmium and glucinum, can replace zinc in the medium for the 
culture of Aspergillus niger. The weight of crop is normal if the 
amount of uranium in the form of nitrate is less than 1 in 5000; 
there is, however, a considerable retardation in attaining the 
maximum. Sporulation takes place if the amount of uranium is 
less than 1 in 10,000, but is checked by 1 in 5000. The addition 
of uranium to media’ containing zinc produces a marked retardation 
in growth, but the crop finally ‘attains its normal maximum weight. 
The uranium is in all cases fixed by the plant. W. G. 


* and Bull. Soc, chim., 1918, [iv], 18, 491—498. 
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Tannic Acid Fermentation. I. Lewis Knupson (/. Biol. Chem., 
1913, 14, 159—184).—Tannic acid is toxic to many fungi in low 
concentrations. Aspergillus niger is a more vigorous fermentative 
organism than Penicillium. Fermentation is more rapid in the 
gall-nut infusion than in a synthetic solution, in which tannic acid 
was the only source of carbon. Certain organic compounds in the 
infusion protect the gallic acid to some extent. The addition of 
5% of sugar did not protect the gallic acid, but simply increased 
the growth ; 10% protected the gallic acid entirely. Fermentation 
can take place under anaerobic conditions, and 1 mg. of mycelium 
can effect the transformation of 2°7 grams of tannic acid in ten 
days. The presence of 10% of sugar does not inhibit the secretion 
of tannase by Aspergillus niger, but it does do so to some extent 
in Penicillium. This enzyme is secreted into the culture solution 
by submersed mycelium as well as by surface growth. There is 
no evidence that tannic acid is used directly; it is first transformed 


into gallic acid. W. D. H. 


Tannic Acid Fermentation. II. Effect of Nutrition on the 
Production of Tannase. Lewis Knupson (J. Biol. Chem., 1913, 
14, 185—202).—There is a progressive increase of tannase in 
Aspergillus and Penicillium with increased concentration of tannic 
acid in Czapek’s solution containing 10% sugar. In a full nutrient 
solution containing 2% tannic acid as a source of carbon, the addition 
of sucrose decreases the secretion of tannase. Aspergillus secretes 


more tannase (or more active tannase) per unit weight than 
Penicillium. The production of the enzyme is stimulated in both 
moulds by gallic and especially by tannic acids. W. D. Hi. 


The Catalytic Action of Light on the Germination of Seeds. 
Ernst Lenmann (Biochem. Zeitsch., 1913, 50, 388—392).—Exreri- 
ments carried out with the seeds of Epilobium hirsutum show that 
in water and in the dark they only germinate very slightly, whereas 
under otherwise the same conditions 98—100% germinate when 

exposed to light. The same effect as that produced by light can 
‘ also be attained by treatment in the dark with solutions of proteo- 
clastic ferments, such as papayotin and trypsin, and by low con- 
centrations of acids (0°05N-hydrochloric acid). It appears, there- 
fore, as if light acts catalytically in ‘“ mobilising” the proteins of 
the seeds. S. B. S. 


Influence of Cancer Extracts on the Growth of Lupine 
Seedlings. Jacop RosEensioom (Biorhem. PBull., 1913, 2, 229—232). 
—The extracts had no deleterious effects; but, on the contrary, 
growth was accelerated ; this may be due to inorganic salts. 

W. D. H. 


The Action of Poisonous Substances in Different Concen- 
trations on Seeds. The Biochemical Action of Very Con- 
c-ntrated Solutions. V. ArcicHovskt (Biochem. Zeitsch., 1913, 
50, 233244).—The action of the following substances was investi- 
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gated: formalin, sulphuric acid, and silver nitrate. The seeds were 
soaked in varying concentrations in water of these substances for 
varying periods, then washed, and allowed to germinate under 
sterile conditions. The apparatus for carrying out these various 
operations is described and figured in the text. The number of 
seeds (pea-seeds) which germinate, and the percentages which start 
germinating in given times, were ascertained. The toxicity of these 
substances increases as the concentration is increased up to a 
certain optimal point. Further increase in the concentration beyond 
this point diminishes the toxicity. The causes of this phenomenon 
are discussed by the author. 8. B. 8. 


Anaerobic Respiration of Various Seed Plants. S. Kos. 
TYTSCHEV (Ber. deut. bot. Ges., 1913, 31, 125—129).—Experiments on 
the amounts of carbon dioxide produced by different plants during 
anaerobic respiration are described. The ratio CO,/EtOH varied 
from 100/100 to 100/0. 

It seems to be typical of leaves that about half the carbon dioxide 
is produced by zymase fermentation. Potato tubers produced only 
traces of alcohol, if any at all, and thus resemble mushrooms, which, 
however, contain no carbohydrates. 

The results obtained support the view that, in most cases, 
anerobic respiration is not identical with zymase fermentation. 


As a rule, zymase fermentation takes place at the same time. 
N. H. J. M. 


The Evolution of Mineral Substances and Nitrogen in Some 
Annual Plants. Gustave Anpri (Compt. rend., 1913, 156, 
1164—1167. Compare this vol., i, 233).—An extension of the above 
study to the case of the common flux, spurrey, and Camelina sativa 
shows that, for these three examples of different families of plants, 
all the mineral elements, as well as the total nitrogen, steadily 
increase in weight to the time of complete maturity. W. G. 


Experiments with Sterile Cultures of Higher Plants. 
Ivan Scnutov (Ber. Deut. bot. Ges., 1913, 31, 97—121).—The 
phosphoric acid of lecithin is not assimilated by maize and peas. 
Phytin is utilised by peas as source of phosphoric acid. 

The roots of maize and peas excrete considerable amounts of 
reducing sugars; maize also excretes malic acid. 

Young plants, supplied with ammonium nitrate, take up more 
ammonia than nitrate; later on the two forms of nitrogen are 
utilised in about equal amounts, whilst subsequently chiefly nitric 
nitrogen is taken up by the plant. The physiologically acid reaction 
initially produced is undoubtedly of importance in the assimilation 
of phosphates insoluble in water. ~ 

The employment of ammonium nitrate causes an _ increased 


secretion of organic acids by the roots, and a greater secretion of 
sugars. N. H. J. M. 


Dry Heating. Cart Tomas (J. pr. Chem., 1913, [ii], 87, 
423—424. Compare A., 1911, ii, 920; this vol., i, 326, 327)—A 
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further note on the isolation of the fatty and waxy constituents 
from plant and animal matters by dry distillation, preferably under 
diminished pressure. Leaves, pine-needles, blossoms, hay, straw, 
hair, egg-skins, feathers, wood, and articles manufactured from them, 
such as cloth, paper, linen, leather, cigars, and wadding, all yield a 
fat or wax on distillation. 

Filter paper and linen gave a white, crystalline wax. F. B. 


Localisation of Betaine in Plants. VuApimir Sranitx (Zeitsch. 
Zuckerind. Béhm., 1913, 37, 385—390).—The greatest amount of 
betaine was found in the leaves, especially in young leaves. Leaves 
of Amarantus contained 2°18, and the roots only 0°48% of betaine. 
The dry matter of sugar beet-roots contained 0°95 to 1°20%, whilst 
the leaves contained 2°62%. Beet seeds, without husks, contain 
only traces of betaine; in seeds of Chenopodium fetid., no betaine 
was found. N. H. J. M. 


Chemistry of the Floral Pigments. P. Q. Krzcan (Chem. News, 
1913, 107, 181—182).—The colour of blue flowers (gentian, cam- 
panula, centaurea, etc.) is attributed to the presence of caffetannin, 
the only known tannin, except gallotannin, which yields blue 
oxidation compounds with bases, since it is related to styrene and 
cinnamic acid. It is doubted whether the presence of an inorganic 
base is necessary for the production of a blue colour. N. H. J. M. 


Che nisal Exam natioa of Dic»ma aiomali. Frink Turin 
aud Witiiam J. S. Naunton (Pharm. J., 1913, [iv], 36, 694—696).— 
The material employed for this investigation consisted of the entire 
air-dried plant of Decoma anomala, Sond., which had been specially 
collected in South Africa. 

An alcoholic extract of the plant, when distilled in a current 
of steam, yielded a small amount of an essential oil, b. p. 130—200°/ 
ordinary pressure. The portion of the extract which was soluble in 
water yielded a small amount of a colourless, crystalline glucoside, 
m. p. 243°, which appeared to possess the formula Cg9H;.0,;, and 
a large quantity of a yellow, amorphous, deliquescent product, 
which, when hydrolysed with alkali, gave 3 :4-dihydroxycinnamic 
acid. The aqueous liquid contained, in addition, a quantity of 
sugar which yielded d-phenylglucosazone, m. p. 218°. 

The portion of the extract which was insoluble in water formed a 
dark-coloured, resinous mass. It consisted largely of amorphous 
products, some of which gave 3:4-dihydroxycinnamic acid on 
hydrolysis, and a small amount of an amorphous alkaloid was also 
present. The following definite substances were, however, obtained 
from the resin: (1) hentriacontane, Cs,;H,,, m. p. 68°; (2) a phyto- 
sterol, CogHygO, m. p. 159° (acetyl derivative, m. p. 133°), which 
seems to be a lower homologue of stigmasterol ; (3) possibly myricyl 
alcohol ; (4) phytosterolin; (5) palmitic, stearic, arachidic, cerotic, 
and melissic acids, together with some unsaturated acids, which 
appeared to consist chiefly of a compound, C,,H,,O,. H. W. 
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Occurrence of Gentiopicrin and Gentianose in the Fresh 
Roots of Gentiana*cruciata, L. Marc Bripen (J. Pharm. Chim., 
1913, [vii], 7, 392—395).—Gentiopicrin and gentianose have been 
isolated in a crystalline condition from the roots of this species 
(compare A., 1913, i, 149, 434). OF 


Development of Fat in the Black Walnut (Juglans nigra). 
II. Frank M. McCrienanan (./. Amer. Chem. Soc. 1913, 35, 
485—493).—In continuation of the work on this subject (A., 1909, 
ii, 924), analyses have been made of the ovule of the Black walnut 
at various stages of its development. The fat accumulates rapidly 
up to a certain point, and afterwards increases but slowly. During 
the early period of development, the fat is waxy in character, but 
subsequently becomes liquid. In the very young ovule, phosphatides 
are greatly in excess of fat, but later their relative importance 
becomes insignificant. The young ovule contains a large proportion 
of potassium, but this decreases as the fruit approaches maturity. 
High percentages of calcium, magnesium, and phosphorus are also 
present during the early life of the ovule, but are relatively unim- 
portant in the later stages. E. G. 


The Anti-toxic Réle of Calcium with Respect to Some 
Nutritive Salts in the Culture in Liquid Medium of Peas 
and Lupins. (Mile.) C. Ropert (Compt. vrend., 1913, 156, 915—918). 
—A comparison of the growth of seedlings of peas and lupins 
grown on: (a) distilled water, (2) solutions containing 500 mg. of 
calcium sulphate per litre, (c) solutions containing one of the usual 
nutrient salts in corresponding strength, (d) solutions, being a 
combination of (b) and (c). The results show that, with the strength 
used, calcium is not toxic, but very considerably favours the 
development of the young plants. The salts of magnesium, potass- 
ium, and ammonium are toxic at the concentration used, but the 
addition of a calcium salt suppresses this toxicity. The develop- 
ment in mixtures of salts of potassium, magnesium, or ammonium 
with the calcium salt is the same as when the calcium salt alone 
is used; thus, in the early days of its growth, the salts of those 
three metals do not seem to act as nutrients to the plant. The 
white lupin is more sensitive to the toxic action than the pea, very 
small quantities of potassium salts sufficing to arrest all develop- 
ment. W. G. 


Nutritive Value of Maize Proteins. THomas B. OssorNE 
and LarayeTre B. Mrnpew (Proc. Amer. Soc. Biol. Chem., 1912-13, 
xxxi—xxxii; J. Biol. Chem., 14).—About one-third of the proteins in 
maize consists of glutelin, which yields all the amino-acids found in 
most proteins. Zein causes rapid decline in weight, but may be 
made of greater value by adding tryptophan or other proteins. 
Gliadin suffices for maintenance, but not for growth. Glutelin is 
adequate for growth also. W. D. H. 
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Cotton-seed Meal Intoxication. I. Pyrophosphoric Acid. 
Wittiam A. WirHers and Burton J. Ray (J. Biol. Chem., 1913, 14, 
53—58).—The results indicate that pyrophosphoric acid is not the 
cause of the toxicity of cotton-seed meal. W. Dz. H. 


Accumulation of Nitrogen in the Soil by means of Micro- 
organisms. Joser DvorAK (Zeitsch. landw. Vers. Wesen. Oesterr. 
1912, 15, 1077—1121).—A detailed account of numerous experi- 
ments based on the observations of Stoklasa (A., 1911, ii, 429) and 
others on the assimilation of nitrogen (atmospheric or otherwise) by 
plants, and the micro-organisms of the soil. 

The influence of various organic substances is studied, and the 
conclusions arrived at that the ammonium ion is as readily absorbed 
as the nitrate ion, and that acid soils exhibit the least, and those 
with a neutral or alkaline reaction the highest, biological absorption. 

F. M. G. M. 


Fixation of Nitrogen by So-called Zeolites. Grorc WiEGNER 
(J. Landw., 1913, 61, 11—56).— Experiments were made to ascertain 
whether the ammonium fixed by zeolites in soils, or any portion of 
the ammonia, is rendered unavailable to plants. With regard to 
the amount of ammonia fixed by 100 grams of permutite it is shown 
that this varies according to the concentration of the ammonia in 
the solution. 

Pot experiments are described in which oats followed by buck- 
wheat were manured with ammonium sulphate, without and with 
calcium zeolite in different amounts, and with ammonium zeolite 
both without and with calcium zeolite. 

The results showed that addition of calcium zeolite increased the 
dry produce, and did not diminish the nitrogen. With large 
amounts of nitrogen applied as manure, the nitrogen was better 
utilised in presence of zeolites, possibly owing to losses in the pots 
without zeolites. 

There can be no question of the permanent fixation of a definite 
and constant amount of ammonia by zeolites, as the amount which 
is fixed depends on the concentrations, which are variable. The 
changes are sometimes favourable and sometimes unfavourable to 


the plants. N. H. J. M. 


Action of Histidine and Arginine in Soils. J. J. Skinner 
(Bied. Zentr., 1913, 42, 213—214; from Proc. 8th Internat. Cong. Appl. 
Chem., 1912).—Histidine and arginine, which are produced in soils as 
primary cleavage products of proteins, are favourable to the growth 
of plants except when large amounts of nitrates are present, when 
they have no appreciable effect. Like creatine and creatinine, both 
substances can take the place of nitrates. N. H. J. M. 


Influence of Sodium Carbonate and the Imperviousness of 
the Soil on the Growth of Plants. Jonn W. Learners (Bied. 
Zentr., 1913, 42, 213; from Proc. 8th Internat. Cong. Appl. Chem., 
1912).—The result of pot experiments in which alkali soils received 
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calcium sulphate in amounts sufficient to reduce the sodium carboun- 
ate from 0°06 to 0°01% failed to show any appreciable change in the 
physical properties of the soil. When the sodium carbonate was 
partly neutralised with calcium sulphate, 33% of the seeds germin- 
ated, the best results being obtained with rice and wheat. When the 
imperviousness of the soil was removed by addition of sodium 


chloride, 16% of the seeds germinated, but the plants did not ripen. 
N. H. J. M. 


The Effect of Ignition on the Solubility of Soil Phosphates. 
Cuaries B. Lipman (J. Ind. Eng. Chem., 1912, 4, 663).—An account 
of the analysis of five typical soils, as a result of which the author 
draws the conclusion that the observation of Fraps (A., 1912, ii, 85), 
that ignition increases the solubility of the phosphates in minerals, 
does not apply to soils where ignition appears to definitely decrease 
the solubility of the phosphates; and it is suggested that the 
increased solubility noted in minerals may be due to mechanical 
changes induced by heat, which, in disintegrating the particles, 


increase the amount of surface available for attack by acids. 
F. M. G. M. 


Zinc as Catalytic Manure. Maurice Javitirer (Died. Zenir., 
1913, 42, 215; from Proc. 8th Internat. Congr. Appl. Chem., 1912).— 
Field experiments in which oats, maize, rye, clover, and peas received 
from 1 to 10 kilos. of crystallised zinc sulphate per hectare. The best 
results were obtained with maize, which always showed increased 
production under the influence of zine sulphate, whilst the other 
plants gave irregular results. 

Laboratory experiments were made with Aspergillus niger, show- 
ing the effect of zinc on the assimilation of carbohydrates, nitrogen, 
and minerals, and on the composition of the plant. N.H. J.M. 


Aluminium Sulphate as Catalytic Manure. Gasriet Ber- 
TRAND and Henri AcuiHon (Bied. Zentr., 1913, 42, 215; from Proc. 
8th Internat. Congr. Appl. Chem., 1912).—Small amounts of aluminium 
sulphate (2 mg. per kilo. of soil) increased the yield of barley 18%, or 
17% calculated on the dry matter. With 4 mg., the dry produce was 


not increased, whilst there was a gain in the fresh produce. 
N. H. J. M. 


Employment of Manganese as Catalytic Manure. GasriEL 
Bertranp (Bied. Zentr., 1913, 42, 214; from Proc. 8th Internat. Cong. 
Appl. Chem., 1912).—In pot experiments with peas and barley it was 
found that addition of manganese sulphate increased the yield by 
10—20%. Field experiments gave similar results, oats being 
increased 9°5% by 60 kilos. of manganese sulphate per acre, peas 
20% by 30 kilos., colza 18%, and clover 15% by 40 kilos. of manganese 
sulphate. The most suitable amounts of manganese sulphate are 
30 to 50 kilos. of the anhydrous salt per hectare. N.H. J. M. 
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Magnesium in Organic Chemistry. Vicror Grignarp (Lull. 
Soc. chim., 1913, [iv], 13, i—xxxvii)—An address delivered to the 
Chemical Society of France on February 13th, 1913. T. A. A. 


Synthesis of Methane by Catalysis. Vcapimir N. I[partey 
(J. pr. Chem., 1913, [ii], 8'7, 479 —487 ; J. Russ. Phys. Chem. Soc., 1913, 
45, 433—442).—According to the author the synthesis of methane 
from its elements in the presence of metals is not a direct combination 
of the elements, but consists in a catalytic oxidation of the carbon, by 
means of the metallic oxide contained in the metal, to carbon dioxide, 
which then undergoes a catalytic reduction to methane, the water 
formed in the latter reaction being subsequently decomposed by the 
metal with the regeneration of the metallic oxide. 

In support of this view, the author describes a series of experi- 
ments showing (1) that methane is formed by heating carbon at 
500—520° in hydrogen under pressure and in the presence of metallic 
oxides (nickel, copper, tin, iron) ; (2) that metallic nickel, containing 
98-41% of the metal and not further reducible, brings about the 
catilytic synthesis of methane from carbon and hydrogen under pres- 
sure at 500 —510°, the amount of methane formed being far greater 
than that corresponding with the carbon dioxide which could be formed 
from the oxygen in the apparatus or combined with the metal ; (3) that 
methane in the presence of nickel and water is decomposed under 
pressure at 485—520° with the formation of hydrogen and carbon 
dioxide, and (4) that the latter reaction is reversible, a mixture of 
carbon dioxide and hydrogen, when heated under pressure in the 
presence of metallic nickel or copper, or the oxides of these metals, 
yielding water aad methane. F. B. 


The Relation between the Crystal-Symmetry of the Simpler 
Organic Compounds and their Molecular Constitution. I. 
Water Waut (Proc. Roy. Soc., 1913, A, 88, 354—361).—This paper 
simply contains the experimental data concerning the aliphatic hydro- 
carbons ; general conclusions will be given later. Methane crystallises 
in the regular system (compare A., 1912, ii, 1044). The erystallo- 
graphic systems of other hydrocarbons are as follows: ethane, 
hexagonal ; propane is polymorphic, giving rhombic, prismatic needles 
which, with rise in temperature, give crystals which are either rhombic 
or monoclinic ; B-methylpropane is possibly rhombic, but the matter is 
uncertain ; B@-dimethylpropane gives cubical crystals, which at low 
temperature change into crystals which are probably tetragonal ; 
n-butane is hexagonal, changing at a temperature close to that of 
liquid air to rhombic crystals; m-pentane is rhombic; n-hexane is 
either monoclinic or triclinic, probably the former; n-heptane and 
n-octane are either monoclinic or triclinic, it is uncertain which. 

tT. B. Bs 
VOL, ClV. 1. 3 a 
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Polymerisation of Ethylene at High Temperature and 
Pressure in the Presence of Catalysts. Vuapimir N. Iparizy 
and O. Rurata (Ber., 1913, 46, 1748—1755. Compare A., 1911, 
i, 937).—In a previous paper (Joc. cit.), it has been shown that the 
presence of alumina does not affect the nature of the products formed 
by the polymerisation of ethylene, but has a marked influence on their 
relative amounts. ‘lhe present work was undertaken to test the 
influence of zinc chloride and aluminium chloride. 

Ethylene readily undergoes polymerisation when heated under a 
pressure of about 70 atmospheres at 275° in the presence of zinc 
chloride. The residual gas has the composition: C,H , 36%, H, 3%, 
CrHon,, 61%. The liquid products were fractionated, and those 
boiling below 85% found to consist mainly of pentane and hexane, 
isopentane being isolated from one of them in an approximately pure 
state. Methylcyclobutane was not detected. In the fractions of b. p. 
50—300°, the proportion of ethylenic hydrocarbons increases regularly 
with increasing temperature, whilst those boiling below 145° contain 
only ethylene and saturated hydrocarbons. 

The individual fractions were treated with fuming sulphuric acid 
and the residue again fractionated, all the fractions so obtained being 
unacted on by nitrating mixture or permanganate. Those boiling 
below 130° consisted almost entirely of paraffin hydrocarbons ; in those 
of higher b. p. an increasing quantity of polymethylene hydrocarbons 
was found, so that the fraction b. p. 256—265° contained practically 
only naphthenes. 

The portion of the original product of b. p. above 280° was distilled 
under diminished pressure. ‘The fractions obtained were uniform in 
ultimate composition and consisted of a mixture of ethylene hydro- 
carbons and naphthenes. 

Ethylene is scarcely affected by commercial aluminium chloride at 
240° and about 70 atmospheres pressure. At 280° it gives a charred 
residue and a gas having the composition C,H,, 4°0%, H, 100%, 
CrHon,, 86%. With freshly prepared aluminium chloride at 200°, 
liquid products were not obtained, and only a charred residue remained 
in the apparatus; liquid products were, however, prepared at the 
ordinary temperature. These were fractionated as before, and, after 
removal of unsaturated hydrocarbous by means of fuming sulphuric 
acid, again distilled, when the fractions, b. p. below 200°, were found to 
consist mainly of paraftin hydrocarbons, naphthenes being only present 
in the portion, b. p. above 200°. The polymerisation of ethylene in the 
‘presence of aluminium chloride yields, therefore, considerably less 
naphthenes than with zinc chloride as catalyst. H. W. 


A*y-Hexatriene. Pierer van Rompureu (Proc. K. Akad. Wetensch. 
Amsterdam, 1913, 15, 1184—1187. Compare van Romburgh and 
Dorssen, A., 1906, i, 130, 722).—A specimen of A*v*-hexatriene which 
had been preserved for five years was distilled, when fully 50% passed 
over below 80° (the hydrocarbon has b, p. 78°5—80°/766 mm.). 
From the residue a substance, b. p. 99°5°/16mm., D™ 0:880, nj 151951, 
was isolated, which appears to be a dimeride of hexatriene. It readily 
forms an additive product with bromine (1 mol.), whilst, on further 
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addition of the latter reagent, much hydrogen bromide is evolved. 
It is rapidly oxidised by potassium permanganate. 

[With Motver.]—A*-Hexatriene has been regenerated from its 
crystalline dibromine additive compound (loc. cit.). A solid compound 
has also been obtained from A*y-hexatriene and sulphur dioxide, 
investigation of which is incomplete, but from which the hydrocarbon 
may also be regenerated. ‘The latter has also been prepared by 
dehydration of A**-hewadiene-8-ol by the action of potassium hydrogen 
sulphate or phthalic anhydride. 

{With Im Heux.]|—A*-Hexadiene-d-0l has been prepared by the 
action of allyl bromide, zinc turnings, and absolute ether on acraldehyde. 
It has b. p. 132°2—132°4°/769 mm., D{?’ 0°8698, m? 145231. With 
acetic anhydride and a drop of sulphuric acid, it yields the correspond- 
ing acetate, b. p. 151'2—152°7°. Phosphorus tribromide converts it 
into the bromide, b. p. 59—63°/35 mm., which very readily absorbs 
bromine (1 mol.); further quantities of bromine react very slowly 
without yielding, however, hydrogen bromide. 

By reduction of the chloroacetin of s-divinyl glycol with a copper- 
zinc couple in ethereal solution with addition of hydrochloric acid, a 
liquid, b. p. 77—81°, has been obtained, which, when strongly cooled, 
becomes crystalline and consists very probably of A*v-hexatriene. 
With bromine it gives a dibromide identical with that obtained from 
the said hydrocarbon. i. W. 


Preparation of Chloro-derivatives of the Amyl Series. 
BapiscHE ANILIN- & Sopa-Fasrik (D.R.-P. 258555).—When the 
vapour of £-methyl-A*-butylene and chlorine are allowed to react 
at the ordinary temperature and under a pressure of about 50 mm., 
they give rise to tertiary isoamyl chloride and other products which can 


be employed for the preparation of isoprene. F. M. G. M. 


Preparation of Dihalogenated Hydrocarbons. BapiscHE 
Anitin- & Sopa-Fasrik (D.R.-P. 259192. Compare this vol., i, 
583).—Dichloroisohexane (b. p. 155—160°) is obtained when the vapour 
of tertiary chloroisohexane is treated with chlorine under reduced 
pressure ; dichloroisobutane (b. p. 108—109°) is prepared in a similar 
manner from chloroisobutane, whilst if tertiary bromoisobutane (b. p. 
72°) is employed it furnishes a satisfactory yield of chlorobromo- 
isobutane, F. M. G. M. 


Physical Constants of Certain Chlorinated Hydrocarbons 
Employed as Solvents. II. Watrer Hesz and W. Rataman 
(Chem. Zeit., 1913, 3'7, 621—622).—The following freezing point and 
Specific heat data are recorded: s-tetrachloroethane —36°, 0°268; 
pentachloroethane -—22°, 0°266; trichloroethylene -—73°, 0°223; 
tetrachloroethylene —19°, 0:216. The specific heats refer to 20°. 

Commercial dichloroethylene consists of a mixture of the cis- and 
trans-forms, which can be separated by fractional distillation. The 
cis-form boils at 48°8°/763 mm.; its density is given by the 
equation: D=1-2908—0-00168¢, and its coeflicient of expansion is 
000136. The transform boils at 59-8°/763 mm.; its density is 
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given by D=1°3144+0-001605/, and its coefficient of expansion is 
000127. 

The vapour pressures of the two isomerides have also been deter- 
mined at a series of temperatures. By substitution of the data in 
Clausius’s equation, the latent heat of vaporisation of the cis-form is 
found to be 6930 cal. (43—48°8°), and that of the ¢rans-form 7268 cal. 
(54°8—59°8°). H. M. D. 


Some New Properties of Carbon Tetraiodide and its 
Estimation in Presence of Iodoform. Marcet LanTeEnois 
(Compt. rend., 1913, 156, 1629—1631. Compare this vol., i, 583). 
—Carbon tetraiodide is attacked by hydrogen at 100°, giving 
iodoform and hydrogen iodide, and at the same time small amounts of 
di-iodomethane and methy! iodide are formed. This hydrogenation is 
readily brought about by alcoholic potassium hydroxide at 30—40°, a 
small quantity of methane being present in the product. Sodium in 
liquid ammonia reacts with carbon tetraiodide (3 mols.), giving methane 
(1 mol.), together with some sodium cyanide, methylamine, and another 
base, probably guanidine. 

Oxygen readily attacks carbon tetraiodide, even in the dark, giving 
iodine and carbonyl iodide, which is unstable, and yields carbon 
monoxide with a small proportion of carbon dioxide, the reaction being 
facilitated by light. 

Silver nitrate in aqueous solution (20%) reacts with iodoform, giving 
carbon monoxide quantitatively. With carbon tetraiodide, it gives 
both carbon monoxide and carbon dioxide in the proportion of 3:1 by 
volume. One molecule of the tetraiodide gives one molecule of gas, 
thus giving a means of estimating it alone or in the presence of 


iodoform. W. G. 


Density and Thermal Expansion of Ethyl Alcohol and its 
Mixtures -with Water. N. 8. Oszporne, E. C. McKetvy, and 
H. W. Bearce (J. Franklin Jnst., 1913, 175, 165—167. Compare 
A., 1912, i, 232).—An abstract of, with a short discussion on, a paper 
by Pulfrich (Zezt. fii Inst. K., 13, 456), describing different methods 
of purifying ethy] alcohol, and the varying physical constants exhibited 
by different specimens thus obtained with an investigation on the 
thermal expansion of the same when diluted with varying proportions 


of water. F. M. G. M. 


Catalytic Hydrogenation of Acetylenic y-Glycols in the 
Presence of Palladium-black. Gzorces Dupont (Compt. rend., 
1913, 156, 1623—1625).—The reduction of acetylenic y-glycols in the 
presence of platinum-black gives the saturated glycol (formula I) 
together with the alcohol (formula II), but never any of the saturated 
hydrocarbon (formula III) (compare Lespieau, A., 1910, i, 535) : 

(IL) OH-CRR’[CH,],,-CRR’-OH. (IL.) OH-CRR’[CH,],-CHRE’. 

(11I.) CHRR’-[CH,],“-CHRR’. 

If for the platinum-black is substituted palladium-black, in most 

cases the product of hydrogenation contains only traces of the 
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glycol with a little of the alcohol, and large quantities of the 
hydrocarbon. 

In the case of the aliphatic glycols of the type dimethylbutinenediol, 
the hydrogenation is limited and the result is a mixture of the three 
possible products. With the aromatic glycols, whilst platinum-black 
gives only the saturated glycol (formula I), palladium-black gives only 
the saturated hydrocarbon (formula III); thus diphenyldimethyl- 
butinenediol gives quantitatively Be-diphenylhexane, a colourless liquid, 
b. p. 185°/12 mm., D 0°9634, np 15440. W. G. 


Preparation of Mesityl Oxide from Diacetone Alcohol 
(iso-Hexan-é-ol-B-one]. Moritz Konn (Monatsh, 1913, 34, 
779—780).—The conversion of isohexan-d-ol-f-one, 

OH:CMe,°CH,°COMe, 
the primary product in the condensation of acetone to mesityl oxide, 
into mesityl oxide does not require a large quantity of sulphuric acid 
as previously supposed. When 290 grams of isohexan-é-ol-B-one to 
which sixty drops of sulphuric acid have been added are quickly 
distiJled through a fractionating column, the distillate contains about 
190 grams of mesity] oxide. D, F. T. 


Action of a-Monochlorohydrin and Epichlorohydrin on 
Monosodium Glyceroxide. JEAN Nivikre (Compt. rend., 1913, 
156, 1628—1629).—a-Monochlorohydrin is readily prepared by 
saturating glycerol at 120—130° with hydrogen chloride, a yield of 
66% being obtained. The product reacts with monosodium glycer- 
oxide, glycerol being regenerated and at the same time 2—3% of 
diglyceryl aleohol is produced. Epichlorohydrin, which is readily 
obtained (95% yield) by the action of strong aqueous potassium 
hydroxide on ay-dichlorohydrin under reduced pressure, reacts with 
monosodium glyceroxide, giving a polymeride of the internal anhydride 
of the diglyceryl alcohol. This is a white, amorphous substance, 
insoluble in water and the ordinary solvents, and yields a diacetyl 
derivative on boiling with acetic anhydride and anhydrous sodium 
acetate. Both of these substances decompose without melting. 


W. G. 


Preparation of Diglyceryl Alcohol. Jean Niviire (Compt. rend., 
1913, 156, 1776—1778. Compare preceding abstract).—In an 
attempt to prepare diglyceryl alcohol the author has prepared the 
diacetyl derivative of monochlorohydrin and caused it to react with 
monosodium glyceroxide, the product being a small quantity of the 
diacetyl derivative of the required alcohol and a considerable residue 
analogous to the vegetable mucilages. 

By warming the internal anhydride of glycerol with anhydrous 
glycerol in equimolecular proportions on a water-bath for seven hours 
and acetylating the crude product with acetic anhydride, the tetracetyl 
derivative of the required alcohol is obtained as an oily liquid, b. p. 
196—197°/3 mm., D!” 1:1835. On saponification with alcoholic sodium 
hydroxide it yields diglyczryl alcohol, C,H,,0,, a pale yellow, very 
viscous liquid, b. p. 235—240°/6 mm. W.G. 


1 698 ABSTRACTS OF CHEMICAL PAPERS. 


Efficiency of the Preparation of Ethyl Ether from Alcohol and 
Sulphuric Acid. Percy N. Evans and Lena M. Surton (J. Amer, 
Chem. Soc., 1913, 35, 794—800).—An account is given of experiments 
made with a view to determine the efficiency of the reaction between 
ethyl alcohol and sulphuric acid. It has been found that the degree 
of completeness of the reaction 2Et‘OH=Et,0+H,O amounts to 
about 40%. This efficiency was maintained in some experiments until the 
distillate amounted to as much as one hundred and seventy-six times the 
original volume of the sulphuric acid, or until the ether produced was 
forty times the volume, or sixteen times the weight, of the acid used. 
The efficiency decreased abruptly when there remained in the flask a 
charred, semi-solid residue of about one-twentieth of the weight of 
the acid originally present. The decrease in efficiency is not due to 
accumulation of water, as the reaction proceeds normally with dilute 
sulphuric acid. From 15—20% of the sulphuric acid is lost as sulphur 
dioxide. E. G. 


Crystalline Glycerophosphates. Rogier and Fiore (Chem. 
Zentr., 1913, i, 1330—1332; from Bull. Sei. Fharmacol., 1913, 20, 
7—25, 72—86).—Technical sodium glycerophosphate, 

Na,PO,-0°C,H,0,, 

usually forms small needles with 5H, O, but sometimes large tablets 
with 6H,O. The concentrated solution at 18° contains 27-38% anhy- 
drous salt, and may be heated to 120° without decomposition. Cryo- 
scopic methods gave one-third of the calculated molecular weight, so a 
physiological serum should only contain 35 grams. The following 
salts have been made by double decomposition. Calcium salt, 
CaPO,°0-C,H,O,, microcrystalline or large crystals by slow evapora- 
tion, solubilities, 1% at 0°, 1°68% at 18°, 0°43% at 60°; barium salt, 
with 1H,O which is lost on boiling the solution, solubility 450% at 
21°; strontium salt, leaflets with 2H,O, solubility 2°09% at 19°, 0°80% 
at 60°; quinine salt, B,PO,-O-C, H, ,0O,+4H,O, white needles, Mm. p. 
180—181°, [a]? —- 133°33', [apy — 140°24'; acid strychnine salt, 
BPO,H-0-0 gH.O,,H,O, m. p. 260°, [a]? — 25°40’; brucine salt, 
B PO, °0°C, H ,O,,11H,0, prisms, m. p. 192°, fa]F — 29°35" ; ; basic copper 
salt, Guf (Cu: OH)PO, “O" C, H.0, J6H, O, dark blue powder ; copper salt, 
CuPO, -U°C,H.O,,H, ‘0, pale blue needles. J.C. W. 


Oxidation of Lecithin in Presence of Iron Salts. Oro 
Warsure and Orro Meryernor (Zeitsch. physiol. Chem., 1913, 85, 
412—414).—The mixture of substances known as lecithin is very 
readily oxidised by atmospheric oxygen in aqueous suspension in 
presence of iron salts, whereas other important cell constituents are 
stable under similar conditions. There is a close parallelism between 
the velocity of lecithin oxidation in vitro and the rate of the oxidation 


processes in the living cell based on the amount of lecithin present. 
E. F. A. 


The Action of Alkali Arsenite on Ethyl Disulphide. Avcust 
Gutmann (Ber., 1913, 46, 1474—1475).—Weinland and Rumpf 
(A., 1897, ii, 257) have shown that sodium disulphide acts on trisodium 
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arsenite with the formation of trisodium monothioarsenate, Na, As0O,S, 
and sodium sulphide. It was to be expected that ethyl disulphide 
would act similarly to the sodium disulphide, if it entered into reaction 
at all, but the author finds that this is not the case, the reaction 
proceeding readily in the cold with the formation of trisodium arsenate 
and ethyl mercaptan. This reaction is explained by the author by 
assigning a peroxide character to the ethyl disulphide, which takes 
hydrogen from the water, leaving oxygen available for oxidising the 
arsenite. ee 


Hexadecanesulphonic Acid. Atsert Reycnter (Bull. Soe. 
chim. Belg., 1913, 27, 110—113. Compare A., 1912, i, 600).—Cetyl 
iodide reacts with sodium hydrogen sulphide in alcoholic solution to 
give cetyl mercaptan, C,,H,,*SH, which is precipitated as a yellow solid 
on the addition of water, and on warming this with potassium 
permanganate solution it is oxidised to the sulphonic acid. The 
manganese dioxide is filtered off, the solution neutralised with acetic 
acid, and a slight excess of lead acetate added. The precipitated lead 
salt is collected, washed, dried, suspended in alcohol, and decomposed 
by hydrogen sulphide. After filtering and evaporating off the alcohol, 
cetylsulphonic [hexadecanesulphonic| acid, C,,H,."SO,H, is obtained, 
soluble in alcohol, ether, benzene, and acetic acid, crystallising from 
the latter in microscopic plates. It behaves like a semi-hard soap, 
and is a comparatively strong acid, yielding sodiwm and potassiwm 
salts, which are soluble in water, and closely resemble the alkali 


palmitates in their behaviour. The barium and /ead salts are insoluble 
in water. W. G. 


The Physico-chemical Properties of Hexadecanesulphonic 
Acid and Sodium Hexadecanesulphonate. Apert REYCHLER 
(Bull, Soc. chim. Belg., 1913, 27, 113—128. Compare preceding 
abstract).—Hexadecanesulphonic acid and its sodium salt in aqueous 
solution possess the property of emulsifying with toluene, but, unlike 
the oleates, are only very slightly extracted by that solvent. On the 
other hand, they possess the property of removing fat from, and 
cleansing wool in the same manner as, an ordinary soap. The elevation 
of the boiling point of water on solution either of the acid or its salt 
does not bear any relation to the concentration of the solutions, and this 
method gives a wide range of values for the molecular weights. The 
author has made a complete study of the electrical conductivity of the 
sodium salt and the free acid at different temperatures and varying 
concentrations. In the case of the sodium salt, the readings give a 
sharp indication of the temperature, 38—37°, at which crystallisation 
takes place. The values obtained for the molecular conductivity in 
solutions from 001665 to 00666 are practically independent of 
the concentration. The free acid furnishes an excellent example of a 
colloidal substance, and permits of the direct examination of the 
molecular problem and of an intermolecular liquid. The values 
obtained for the molecular conductivity diminish steadily as the 
dilution passes from 15 to 30 litres, remains constant from 30 to . 
60 litres, and fiaally increases regularly and proportionately as the 
dilution increases, W.G. 
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The Use of Calcium Carbonate as Catalyst for Organic 
Acids and their Anhydrides. Pavur Sapatrer and ALPHONSE 
MaitHeE (Compt. rend., 1913, 156, 1730—1734).—Precipitated calcium 
carbonate can be employed as a catalyst at 450—500° for the conver- 
sion of acids into the ketones, but in the acetic acid series the yield 
diminishes as the molecular weight increases. Whilst acetic acid gives 
a theoretical yield of propanone, valeric acid only gives a yield of 32%, 
of dibutyl ketone. Despite blackening due to deposition of carbon- 
acevus products, the calcium carbonate retains its activity and can be 
employed a great number of times, but its use is not so advantageous 
as that of thorium oxide (compare Senderens, A A., 1912, i, 537) for the 
higher ketones. Benzoic acid mixed with the ‘aliphatic acids yields 
mixed ketones under the above conditions. The acids can be replaced 
by their anhydrides in every case, and whilst benzoic acid alone cannot 
be converted into benzophenone by this method, a certain amount 


of this ketone can be obtained by the use of benzoic anhydride. 
W. G. 


Esters Derived from Octanol by the Author’s Method ; 
Observations on the Principle of this Method. JEaAn B. SENDERENs 
and J. AsouLEenc (Compt. rend., 1913, 156, 1620—1623; Bull. Soc. 
chim., 1913, [iv], 13, 586—591).—By their method using sulphuric 
acid (2—3%) as catalyst (compare A., 1911, i, 600, 637 ; ii, 1080; 
1912, i, 694 ; this vol., i, 42) the authors have prepared the following 
esters of octanol, of which only the acetate was previously known 
(compare Bouis, this Journ., 1854, 7, 280) : 

Ester. B. p./74°4 mm. Di. 

Formate ......sccece ..000 184°0° 0°8642 
194°5 0°8626 

Propionate 211° 0°8611 
Butyrate 27° 0°8592 
isoButyrate 220° 0°8554 
isoValerate 236° 0°8540 

The phenylacetate, b. p. 195°/35 mm., Di‘ 0°9503, is decomposed on 
distilling at the ordinary pressure. 

The authors claim that their method is entirely distinct from that of 
Fischer and Speier (A., 1896, i, 201), where a large excess of alcohol is 
used and stronger acid, which merely acts as a dehydrating agent. 
The organic acids are capable of division into two classes, ‘The first 
contains the aromatic acids with the carboxyl group attached to the 
nucleus, in which case their method is useless. The second class con- 
tains the fatty acids and aromatic acids with the carboxyl group in a 
side-chain, and here their dilute acid acts as a true catalyst and 
an excess of alcohol is unnecessary. A compound of the type RH°SO, 
is first formed, and then a cycle of reactions goes on: 

R-HSO, + R-OH = R,SO, + H,O 
R,S80, +R'CO, H=RCO, ,R+RHSO,. W. G. 


Graded Degradation of Different Saturated Mono- and 
Di-basic Acids. Puxi.ippr Barpier and René Locquin (Compt. rend., 
1913, 156, 1443—1446).—The transformation of a saturated acid of the 
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type R:CH,°CO,H into its next lower homologue can be brought about 
by first converting the acid into the corresponding tertiary alcohol, 
R:CH,°CMe,°OH, by the action of magnesium methyl iodide, and then 
submitting this to oxidation : 

R:-CH,"CMe,°OH + 30 = R°CO,H + CH,°CO-CH, + H,0. 

Thus isovaleric acid is first converted into 88. dimethylpentan- 6-ol, 
which on oxidation with chromic acid yields csobutyric acid. Decanoie 
acid is similarly converted into pelargonic acid. 

By the interaction of isoamyl bromide and ethyl methylmalonate, 
ad-dimethylhexoic acid, CHMe,*CH,°CH,*CHMe:CO,H, b. p. 228—230°/ 
760 mm. and 127—130°/18 mm., is obtained, giving a methyl ester, b. p. 
172—173°, an acid chloride, b. p. 69°/16 mm., an amide, m. p. 99—100°, 
and a p-toluidide, m. p. 75°. With magnesium methyl iodide it yields 
Byé-trimethylheptan-B-ol, b. p. 92—95°/18 mm., which on oxidation 
with dilute nitric acid gives a neutral and an acid product. The acid 
product is a mixture of acetic, isovaleric, and isohexoic acids, whilst the 
neutral product consists principally of methyl isoamyl ketone, together 
with a small quantity of an unsaturated hydrocarbon, b. p. 160—165°. 
B-Methyladipic acid on treatment with magnesium methyl iodide and 
subsequent oxidation yields a certain amount of methylsuccinic acid 
and some diethylenic hydrocarbon. 

With the monobasic acids where the -CO,H group is attached to a 

‘OH, group, they are simply converted into their next lower 
homologue. With an a-substituted acid the principal product is a 
ketone. The dibasic acids behave in the same way as the monobasic 
acids, the degradation proceeding simultaneously on the two terminal 
carboxyl groups. W.G. 


Synthesis of the Glycerides of Lauric Acid. B. W. van 
Evp1x Tureme (Ber., 1913, 46, 1653—1657. Compare A., 1912, i, 333). 
—A reply to Griin (this vol., i, 157), criticising the latter’s experi- 
mental results. The author re-affirms that even under the modified 
conditions stated by Griin (loc. cit.) the so-called synthesis of a-dilaurin 
yields a mixture of trilaurin, crystalline dilaurin, liquid dilaurin, and 
monolaurin, D.. 3. Bs 


Nickel Oxides as Reduction Catalysts in the Addition of 
Molecular Hydrogen to Unsaturated Fats and Fatty Acids. 
Frep Beprorp and Ernst Erpmann (J. pr. Chem., 1913, [ii], 8'7, 
425—455; J. Russ. Phys. Chem. Soc., 1913, 45, 616—643). — 
Unsaturated fats and fatty acids undergo catalytic reduction at the 
ordinary pressure in the presence of nickel oxide, the rate of reduction 
being much greater than when metallic nickel isemployed. In addition 
to its greater activity, the oxide possesses the advantage over the metal 
in that it is far less sensitive to hydrogen sulphide and other substances 
which exert a deleterious effect on the activity of the metal. All three 
oxides of nickel may be used as catalysts, nickelous and nickelic oxides 
requiring a temperature of 250°, whilst in the presence of the suboxide 
the reduction proceeds readily at 180—200°. 

During the reduction, the higher oxides become converted into the 
suboxide, which forms a deep black, colloidal solution with the oi! or fat. 
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Nickel suboxide may be distinguished from metallic nickel by its 
inability to form nickel carbonyl with carbon monoxide, and by its 
much smaller electric conductivity. 

A nickelic oxide, which has already been used in the catalytic 
reduction, possesses a greater activity than a fresh specimen on 
account of the presence of suboxide. 

The velocity of hydrogenation is increased by employing a voluminous 
oxide, prepared by gentle ignition of the nitrate, and also by the 
addition of small quantities of other metallic oxides (Al, Ag, Zr, Ti, 
Ce, La, Mg). 

Nickel salts of organic acids (formic, acetic, oleic, and linolenic) in 
the presence of unsaturated fats are reduced at 200—25U° to the oxide 
or to metallic nickel, and may therefore be used as catalysts ; thus, 
nickel formate is reduced at 210° to the suboxide and at 250° to 
metallic nickel. F, B. 


Ricinoleic Acid. Berrnoip Rassow [with J. Rupinsxy] (Zeitsch. 
angew. Chem., 1913, 26, 316—320).—The authors have investigated 
the action of heat on ricinoleic acid. Since the products formed are 
amorphous, yield amorphous salts, and have very similar solubilities, 
their isolation in the pure state has not been accomplished. Their 
chemical nature is deduced from observations of acid number, 
saponification number, acetyl number, iodine number, and molecular 
weight. The following are the main results obtained. 

Ricinoleic acid is decomposed at temperatures below 150°, water 
being the only volatile product formed. At the same time, the acidity 
sinks to half the original value; in the presence of a trace of sulphuric 
acid, the acidity can be reduced to one-quarter of the original value, 
but completely neutral products are never obtained. 

Polyricinoleic acids (ester-acids in which the alcoholic hydroxyl 
group of one molecule is esterified by the carboxyl group of a second 
molecule) are the sole products of the action of heat on ricinoleic acid. 
Such products are not uniform, but contain a mixture of difficultly or 
non-separable polyricinoleic acids with more or less of the original 
acid. Polyricinoleic acids of high molecular weight are insoluble in 
alcohol, whilst their barium salts resemble amber and are soluble in 
ether ; those of lower molecular weight are soluble in alcohol, whilst 
their barium salts dissolve sparingly in ether. A complete separation 
of the individual polyricinoleic acids was not achieved. 

The effect of a variety of substances on the course of the reaction 
has been investigated. Chlorides of organic acids and neutral salts 
which do not yield free acid under the conditions of the experiments 
have but little effect. ‘Traces of strong acids, particularly sulphuric 
acid, act as positive catalysts, whilst organic bases have the opposite 
action. 

Ricinelaidic acid behaves in the same manner as ricinoleic acid except 
that it is more readily decomposed by heat. H. W. 


Neodymium Oxalate and Some New Compounds of 
Huropium. Cuaries James and J. E. Ropinson (J. Amer. Chem. 
Soc., 1913, 35, 754—759).—A study of the solubility of neodymium 
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oxalate in solutions of neodymium nitrate of various concentrations at 

95° has shown that only one hydrate of neodymium oxalate, 
Nd,(C,0,),,11H,0, 

is stable under these conditions. Evidence was obtained of the 

formation of an oxalonitrate. 

Europium formate, Eu,(CO,H),, guinate, 

Eu,|C,H(OH),°CO,],,12H,0, 
pyromucate, Eu,(C,H,0°CO,).,2H,0, and m-nitrobenzenesulphonate, 
Eu,(NO,°C,H,°SO,),,6H,0, 
are described. E. G. 

The Action of Ultraviolet Rays on Aldehydes. Apo.r 
Franke and Ernst Powiitzer (Monatsh., 1913, 34, 797—809).— 
When exposed to the radiation from a quartz-mercury lamp, form- 
aldehyde solutions undergo partial decomposition into carbon monoxide, 
carbon dioxide, hydrogen and methane, and partial polymerisation to 
glycollaldehyde and higher products (Pribram and Franke, A., 1912, 
i, 412); the higher aldehydes have been observed to form carbon 
monoxide, hydrogen, and the hydrocarbon corresponding with the 
radicle to which the aldehyde group was previously attached (Berthelot 
and Gaudechon, A., 1910, ii, 814). A re-investigation of the behaviour 
of the homologues of formaldehyde indicates that they decompose 
mainly according to the equation R°CHO=RH+CO; at the same 
time condensation takes place to some extent accompanied by 
polymerisation to resinous substances ; no pure condensation product 
could be isolated. Under the conditions of the experiments, in which 
moisture and atmospheric oxygen were excluded, no formation of 
acids or of esters could be dectected, so that the earlier suggestion of 
Pribram and Franke (loc. cit.) that the formic acid obtained in the 
illumination of formaldehyde solution is produced by the hydrolysis 
of previously formed methyl formate is hardly probable. From the 
behaviour of crotonaldehyde, which like benzaldehyde and cinnam- 
aldehyde gives practically no liberation of gas, it appears that the 
decomposition expressed by the above equation is characteristic of the 
saturated aliphatic aldehydes. 

The aldehyde under examination was contained in a quartz flask of 
approximately 100 c.c. capacity which was filled to the neck, any 
evolved gas being collected over water or mercury ; the mercury lamp 
was at a distance of 2 to 3 mm. from the flask, but the temperature 
of the aldehyde never exceeded 50°. 

The substances examined were heptaldehyde, isobutaldehyde, 
propaldehyde, acetaldehyde, crotonaldehyde, benzaldehyde, and cinnam- 
aldehyde. Crotonaldehyde gave only the formation of a resinous 
substance, whilst the two aromatic aldehydes gave merely red, non- 
volatile products. The illumination ranged from one to ten days in 
various cases; only a relatively small proportion of each aldehyde 
underwent conversion. D. F. T. 

Action of Hydrazine and Hydrazine Derivatives on Molten 
Chloral Hydrate. Gustav Knoprer (Monatsh., 1913, 34, 769—777). 
—Hydrazine reacts with solutions of chloral hydrate, giving an additive 
product, CCl,-CH(OH):-NH-NH,, chloralhydrazine (compare A., 1911, 
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i, 1033); it is now found that if hydrazine sulphate or hydrochloride 
is dissolved in an excess of molten chloral hydrate, needles of a 
substance, m. p. 187° (decomp.), separate, but the composition is 
C,H,ON,Cl,, instead of C,H,ON,Cl,, which would be expected from a 
simple condensation such as that producing anhydrochloralurethane 
(Feist, A., 1912, i, 566). 

The reaction product of benzalazine and chloral hydrate, obtained in 
a manner similar to the above, has the composition C,H,ON,Cl,, which 
is again two hydrogen atoms short of the formula for a substance 
produced by mere condensation; the substance, leaflets, m. p. 185°, 
when heated with potassium hydroxide solution loses a molecule 
of hydrogen chloride, giving a substance, C,H,ON,Cl,, needles, m. p. 
86°. The former of these substances is not identical with the isomeric 
chloralbenzoylhydrazone, CC],-CH:N-NHBz (Stollé, A., 1905, i, 94), 
and, as it does not yield chloroform when treated with alkali, it is not 
likely to be the trichloroacetylhydrazone of benzaldehyde, 

CCl,-CO-NH*N:CHPh. 

The loss of the two hydrogen atoms in each case is possibly due to a 
similar cause to the loss observed by Pinner (A., 1394, i, 385) where 
the continued action of hydrazine on the imino-ester of benzoic acid 


gives rise to NH:CPh-NH,, NH:CPh*NH:NH-CPh:NH, and 
ZN—-N: 
CPh<yua-wH CP 


successively. The structure of the above products, however, remains 


for the present unsettled. D. F. T. 


Keto-enolic Tautomerism. VIII. Formation of Derivatives 
of Tautomeric Compounds. Kurr H. Meyer (Annalen, 1913, 398, 
49—65. Compare A., 1912, i, 940, 941).—To the terms 
“tautomerism,” introduced by Laar in connexion with his oscillation 
theory, and “desmotropy” some confusion has become attached in 
the course of time and with the increase in the number of examples. 
The author proposes the following definitions. A substance exhibits 
tautomerism when it yields two series of derivatives obtained from 
two isomeric forms differing in the position of a hydrogen atom, and of 
one or more double linkings. According to the nature of the two 
isomeric forms, special cases of tautomerism are : (i) desmotropy—the 
free compounds corresponding with both forms are capable of separate 
existence or can be separately detected; (ii) pseudomerism—the 
tautomeric substance is known in only one form, the constitution of 
which can be determined by methods independent of tautomerism, and 
which can yield by addition or substitution derivatives of both forms ; 
the other form is unknown and its existence cannot be detected by any 
method ; (iii) cryptomerism—the substance is known in only one form, 
the constitution of which cannot be definitely determined (by methods 
independent of tautomerism). 

Many reactions of desmotropic substances are explained readily 
by the desmotropy ; each form yields derivatives of its own type 
by ordinary double decomposition and usually one form reacts, 
the other being changed to the first by the reagent present. 
In other reactions the explanation is not so simple; the tautomeric 
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substance yields a mixture of derivatives of both forms or only one 
substance, which is generally a derivative of the non-reacting form, 
for example, the formation of a brominated ketone by the bromination 
of an enol. Tyo theories are existent to explain such cases. The 
substitution theory claims that a substance can only yield derivatives 
of its own peculiar constitution, and that the production of a derivative 
of the other form must be due to a transformation of the tautomeride 
which precedes the substitution. The addition theory of Michael and 
of Nef assumes that by the direct addition of a reagent and subsequent 
elimination of a different molecule, a tautomeride of one form can 
yield derivatives of the other type. 

Evidently the test of the two theories lies in the answer to the 
question, which of the two forms reacts? This answer can only be 
obtained by an examination of the behaviour of separately stable 
desmotropic substances. The author quotes numerous examples from 
his own work, and from that of Dimroth, Hinsberg, Hantzsch, and 
Herzig and Wenzel to show that the enolic modification is the reactive 
form, and that, therefore, the additive theory is probably correct. 

[With S. Lennarpr.|—Keto-enolic desmotropes and also tauto- 
merides which are known only in the ketonic or the enolic modifications 
condense with aldehydes (1 or 2 mols.), the resulting compounds losing 
water in various ways. In order to ascertain whether the ketonic or 
the enolic modification reacts with the aldehyde, the two desmotropic 
modifications of methyl mesityl oxide oxalate have been treated with 
benzaldehyde in the presence of a little piperidine. The ketonic 
modification, methyl ay-diketo-e-methyl-A®°-hexene-a-carboxylate, m. p. 
67°, is unchanged, but the enolic modification, methyl a-hydroxy-y- 
keto-e-methyl-A“*-hexadiene-a-carboxylate, is converted into the lactone, 

‘CHP 
Mio CH-CO-CH:CMe,, m. p. 160°, colourless needles, which 
does not react with ferric chloride or with alcoholic bromine, and is 
only slowly attacked by potassium permanganate, and is, therefore, 
the ketonic modification ; the enolic form, 

O-CHPh_ ,,. , 

bio—cq 2 C(O) CH:CMe,, 
obtained by dissolving the ketonic modification in cold alcoholic 
sodium ethoxide, diluting with water, and acidifying, has m. p. 144°, 
then solidifies and has m. p. 160°, reacts with alcoholic bromine or 
ferric chloride, and is soluble in alkalis. By prolonged boiling with 
alcohol and a little piperidine, the enol is converted into the ketonic 
form ; the same change occurs when the fused enol solidifies. 

The authors believe that in all desmotropic and tautomeric 
compounds, condensation occurs by means of the enolic modification. 


C. 8. 


The Characterisation of Chloro-ketones. Epmonp E. Buatse 
(Compt. rend., 1913, 156, 1549—1551).—The most suitable method 
of characterising the chloro-ketones is to convert them into their 
semicarbazones under definite conditions, the ordinary methods being 
unsatisfactory. Semicarbazide hydrochloride (1 to 1°5 mols.) is dis- 
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solved in water and the chloro-ketone added, when the semicarbazone 
is rapidly formed, the only exception being methyl trichloromethy] 
ketone, which requires a cold alcoholic solution of free semicarbazide, 
Care must be taken in purification. After filtering and washing with 
water the semicarbazone is heated with an excess of benzene to below 
50°, a little anhydrous sodium sulphate is added, the liquid filtered and 
left for crystallisation. The semicarbazones of the a-chloro-ketones 
are readily converted into those of the a-hydroxy-ketones by contact 
with aqueous potassium carbonate for a few hours, and into those of 
the a-acetoxy-ketones by warming for a few minutes with an alcoholic 
solution of anhydrous sodium acetate, thus giving three means of 
identification of the original ketone. 

Dichloro-ketones of the type CHCl,-CO-R give a normal semi- 
carbazone, but those of the type CRCI,"CO-R’ give disemicarbazones, 
R:Q(N: CH gON,)°C(N-CH,ON,)R’, which are insoluble in organic 
solvents, except formic and acetic acids, 

The following semicarbazones and disemicarbazones have been 
prepared : 

Methyl trichloromethyl ketone semicarbazone, CCl,-CMe:N:CH,ON,, 
fine needles, m. p. 140°. 

Dichloromethyl ethyl ketone semicarbazone, m. p. 142°. 

Ethylglyoxaldisemicarbazone, CH:(N:CH,ON,):CEt:(N-CH,ON,), 
m. p. above 230°. 

Dimethyldiketone disemicarbazone, 


CMe:(N-CH,ON,)-CMe(N-CH,ON,), 
a white, crystalline powder, m. p. above 230°, soluble only in formic 
acid. 


Chloromethyl chloroethyl ketone semicarbazone, 
CH,Cl-C:(N-CH,ON,)-CHCIMe, 


m,. p. 140°. 

Methyl chloroethyl ketone semicarbazone, micaceous plates, m. p. 148°, 
which with carbonic acid gives the semicarbazone, m. p. 202°, of the 
corresponding hydroxy-ketone, and with sodium acetate gives methyl 
acetoxyethyl ketone semicarbazone, CMe*C:(N-CH,ON,)*CHAcMe, m. p. 
161°. 

Chloromethyl propyl ketone semicarbazone, m. p. 157°. W. G. 


Mannitol Esters of Sulphuric Acid. W. R. Brioor (J. Amer. 
Chem. Soc., 1913, 35, 784—794).—In preparing certain mannitol 
esters of the higher fatty acids by heating the substance with 
sulphuric acid at 70° (A., 1910, i, 538; 1912, i, 532; ii, 365) 
unsatisfactory results were obtained, and for this reason a study has 
been made of the action of concentrated sulphuric acid on mannitol at 
39°, 49°, 56°, and 65°. 

When mannitol is dissolved in concentrated sulphuric acid, the 
disulphate is the principal compound produced, but a portion of the 
mannitol is dehydrated to the form C;H,O(OH),. At low temperatures 
a levorotatory ester is produced, but at higher temperatures dextro- 
rotatory compounds are formed together with derivatives which have 
lost part of their capacity to combine with acid groups. In the 
presence of the higher fatty acids, esters are produced, presumably 
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with the mannitol anhydride, but during the processes of separation 
they are hydrated to mannide and mannitan forms. E. G. 


Acetyl-Halogen Sugar Derivatives. W. Sioan Mis (Rep. 
Brit. Assoc., 1912, 444—445).—£-Iodoacetodextrose (E. and H. 
Fischer, A., 1910, i, 716) may be prepared by the action of dry 
hydrogen iodide on B-penta-acetyldextrose dissolved in dichloromethane. 
It is recrystallised rapidly from alcohol. Copper hydride reduces it, 
yielding a compound C,,.H,,0,9. 

B-Acetyliodogalactose is prepared in the same manner from (-penta- 
acetylgalactose, and has m. p. 93—94°. Octoacetylmaltose yields an 
iodo-derivative, m. p. 62—66°. Acetyliodolactose, from acetyl-lactose, 
has m, p. 142°. C. H. D. 


Gentiobiose. Gkza Zempiin (Zeitsch. physiol. Chem., 1913, 85, 
399—407).—Octa-acetylgentiobiose crystallises well and is relatively 
easily isolated from highly impure crude products. Acetylation may 
thus be used to obtain gentiobiose from plant products, and its prepar- 
ation from gentian roots is described. Octa-acetylgentiobiose sinters 
at 192°, m. p. 195°, [a]? -—5°6°. Gentiobiose is equivalent to 130 c.c. 
of Fehling’s solution, maltose reducing 128°5 c.c. The phenylosazone 
crysiallises in citron-yellow, stellate needles, or from hot water in short, 
pointed prisms, m. p. 160—170° (decomp.), [a|j) —76°1° in pyridine and 
alcohol. KE. F. A. 


Deflocculation of Starch and Solution of Dextrose. 
GiovANNI Matritano and (Mlle.) A. Moscukov (Compt. rend., 1913, 
156, 1681—1684. Compare this vol., i, 593).—A further discussion 
of the difference between the phenomenon of deflocculation of starch 
and that of the solution of dextrose and a description of the difference 
in behaviour of solutions of these pseudo-crystals of starch and crystals 
of dextrose under different conditions. W. G. 


Diastatic Degradation of Starch. Witueim Bitrz (Ber., 1913, 
46, 1532—1536).—The degradation of potato starch under the influence 
of enzymes has been studied, the course of the reaction being followed 
qualitatively by the iodine reaction and quantitatively by the with- 
drawal of portions of the solution at definite intervals, addition of 
boiling water, and precipitation of the dextrins by the addition of so 
much alcohol that the mixture contained 80—90% of the latter, the 
treatment being repeated until the product was free from sugar. The 
approximate mean molecular weight of the dextrins was then 
determined by measurement of the viscosity of their aqueous solution 
(compare this vol., i, 593). 

The following are the main results obtained : 

The diastatic degradation of starch to sugar takes place with inter- 
mediate formation of erythrodextrins and achroodextrins which are 
themselves ultimately transformed into sugar. The velocity of 
saccharification of the achroodextrins is smaller than that of the 
erythrodextrins, and this is again smaller than that of the amylo- 
dextrins. 
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The existence of erythrodextrins is established. 

The mean molecular weights for the achroodextrins is about 3700 ; 
for the erythrodextrins, 6200—7000; for the amylodextrins, above 
10,000. Since purified specimens of achroodextrin I, achroodextrin II, 
and erythrodextrin Ifa have molecular weights 1800, 1200 and 3000 
respectively, it would appear that, besides these and the amylodextrins, 
other dextrins of high molecular weight must exist which are indifferent 
towards iodine and belong to the class of achroodextrins. 

Philoche’s determinations of the velocity of the conversion of starch 
into sugar (A., 1908, i, 712 ; ii, 470) show that this rapidly diminishes 
at first, but then becomes constant when the reaction appears to be 
unimolecular. The author’s experiments suow that the first phase of 
the reaction is complicated by the presence of amylo- and erythro- 
dextrins in the mixture, and that reaction only follows a simple law 
when only one type of substances, namely, the achroodextrins, are 
undergoing saccharification. a. W. 


Partial Hydrolysis of Cellulose. Giza Zempuin (Zeitsch. physiol. 
Chem., 1913, 85, 180—191).—On treatment of cellulose with strong 
sulphuric acid a mixture of various depolymerised products is obtained. 
Even after prolonged treatment, cellobiose acetate is obtained on 
acetolysis and not dextrose pentacetate. Crystalline products were not 
obtained on acetolysis of xylan and mannan preparations or of chitin. 

E. F. A. 


Chemical Composition of Cork Substance. G&za Zempiin 
(Zeitsch. physiol. Chem., 1913, 85, 173—179).—Cork when treated by 
Cross and Bevan’s method with chlorine yields a product, which in its 
external properties and solubility resembles cellulose, but on treat- 
ment with acetic anhydride and sulphuric acid by Skraup’s method gave 
no cellobioseocta-acetate. One hundred grams of cork meal contained 
about 4 grams of this cellulose-like product. E. F. A. 


Betonicine and Turicine. Atsert Kina and Geora Trier 
(Zettsch. physiol. Chem., 1913, 85, 209—216).—The mixture of betaines 
in Betonica officinalis has been resolved into two isomerides, a levo- 
rotatory base betonicine, and a dextrorotatory base turicine. Both are 
betaines of the natural hydroxyproline, and on exhaustive methylation 
of this compound the same mixture of the two betaines is obtained as 
exists in Betonica officinalis, Stachys silvatica, etc. According to the 
method of isolation sometimes one and sometimes the other isomeride 
has been isolated, in reality both are present. 

Betonicine crystallises in four-sided, stunted pyramids, m. p. 
243—244° (decomp.). It reacts neutral, tastes sweet, and has 
[alp —36°6°. The hydrochloride crystallises in lustrous prisms, m. p. 
222—223° (decomp.), [a]? — 24°79°. The awrichloride separates in dull 
yellow-coloured plates aggregated in fan-shaped clusters, m. p. 242°. 
The platinichloride forms short prisms, m. p. 226°. 

Turicine crystallises in long, transparent, lustrous, flat prisms, or in 
slender, glistening needles, m. p. 249° (decomp.), [a], +36°26°. It 
tastes sweet and is not hydroscopic. The hydrochloride crystallises in 
slender, lustrous needles, m. p. 223°, and reacts acid, [a], +24°65°. 
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The aurichloride is a yellow powder crystallising in obliquely-cut, 
lustrous prisms, m. p. 232°. The crystalline platinichloride has m. p. 
223°. E. F. A. 


Synthesis of Betonicine and Turicine. Atsert Kine (Zeitsch. 
physiol. Chem., 1913, 85, 217—224. Compare preceding abstract).— 
y-Hydroxyproline prepared by E. Fischer’s method from gelatin can 
be methylated by means of potassium hydroxide in methyl] alcohol and 
methyl iodide. The product, hydroxyprolinebetaine, 

CH,-CH—CO 

-” CH< on, -NMe,-O F 

is a mixture of betonicine and turicine in equal quantities. The nature 


of the isomerism between these two betaines has not been established. 
E. F. A. 


Compounds of Hexamethylenetetramine with Various Silver 
Salts. Lupwie Vanino and Pauta Sacus (Arch. Pharm., 1913, 251, 
290—-293. Compare Griitzner, A., 1899, i, 6).—The authors have 
prepared the compound of hexamethylenetetramine with silver 
nitrate, obtained by Griitzner (loc. cit.), and also compounds with the 
following silver salts: silver fluoride, C,H,.N,,AgF,3H,O, slender 
needles ; silver chloride, B,4AgCl, prismatic crystals (compare Délepine, 
A., 1895, i, 261); silver bromide, B,3AgBr, microscopic crystals ; 
silver iodide, B,3AgI, amorphous; silver chlorate, B,AgClO,,H,O, 
amorphous, explodes on warming ; silver oxalate, B,Ag,0,0,; globular 
masses of slender needles, T. A. H 


The Methylation of Glycine by means of Formaldehyde. 
WattHer Los (Biochem. Zeitsch., 1913, 51, 116—127).—If formalde- 
hyde is allowed to act on glycine in neutral solution in the cold, a 
compound, CH,.N:CH,°CO,H, is formed, with separation of the 
elements of water, which under the influence of acids or alkalis 
readily undergoes scission again into formaldehyde and glycine. If, 
however, the substances are allowed to act on one another in hot acid 
solution, a stable methylenediglycine, CH,(NH*CH,°CO,H),, is formed, 
which can be readily isolated in the form of a dihydrochloride, from 
which, by means of silver oxide, the free base can be obtained in 
platelets, melting about 199°. In alkaline solution, formaldehyde does 
not act on glycine. If formaldehyde iv the presence of acid and zinc 
is allowed to act on glycine (at 100°), a mixture of sarcosine and 
dimethylaminoacetic acid is produced. The mechanism of this reaction. 
is explained by assuming that methylenediglycine is reduced to a 
mixture of an equal number of molecules of methylglycine and glycine. 
By the action of formaldehyde on the former, methylenedi(methyl- 
glycine) can be produced, which, on reduction, yields an equal number 
of molecules of dimethyl- and monomethy]-glycines. 8. B.S. 


Behaviour of a-Amino-acids and Polypeptides to Neutral 
Salts. Paun Preirrer and J. von Mopetski (Zeitsch. physiol. Chem., 
1913, 85, 1—34. Compare A., 1912, i, 949).—The compounds of 
lithium chloride or bromide with glycine of the composition 

LiX,NH,°CH,°CO,H,H,O 

VOL. CIV. i. 
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are readily prepared by evaporating an aqueous solution of the com- 
ponents until crystallisation begins. They form colourless needles, 
m. p. 136° (the chloride) and 175—176° (the bromide) respectively. 

The compounds of the type LiX,2NH,°CH,°CO,H,H,0 are obtained 
by crystallising rapidly at room temperature from strong solutions 
after inoculation. They crystallise in colourless, transparent plates, 
m. p. 186—190° (the chloride) and 223° (the bromide). 

The compound of lithium chloride and alanine, 

LiCl,N H,-CHMe-CO,H,H,0, 
has m. p. 128—129°. 

Monoglycine calcium chloride, CaCl,,NH,*CH,°CO,H,3H,0, forms 
tiny, lustrous plates, which do not melt. Diglycine calcium chloride, 
4H.O, crystallises in long, colourless needles. TZ riglycine calcium 
chloride separates in lustrous, transparent platelets which do 
not melt at 250°. Triglycine lanthanum chloride, 

LaCl,,3NH,°CH,°CO,H,3H,0, 
forms colourless, transparent, prismatic needles. 

Monoalanine lithium chloride, LiCl,NH,*CHMe-CO,H,H,0, crystal- 
lises in colourless, lustrous platelets, m. p. 127 3°. Dialanine 
calcium chloride, 3H,O, yields colourless, transparent needles, m. p. 
77° to a viscid, clear liquid. 

Monodiglycylglycine calcium chloride, 

CaCl,,NH,-CH,*CO*NH-CH,:CO-NH-CH,:CO,H,3H,0, 
separates in well-formed, colourless, transparent platelets. 

Monobetaine potassium bromide, KBr,C;H,,0,N,2H,0, crystallises in 
transparent, tabular plates, which soften completely at 90—93°, m. p. 
about 110°.  Jonobetaine potassium iodide forms long, thin, colour- 
less plates consisting in part of parallel, intergrown, flat needles, 
which sinter at 100°, begin to melt at 115°, and form a clear liquid 
at 140°. Dibetaine potassium iodide KI1,2C,H,,0,N,2H,O, forms 
colourless, tabular crystals with oblique faces, m. p. 148°. Mono- 
betaine barium chloride, 4H.,O, crystallises in long, thin, colourless, 
prismatic needles. Monobetaine barium bromide, 4H,O, also separates 
in similar needles, 

The constitution of the salts described is discussed ; they are regarded 
as amphi-salts in which both the basic and acid groups of the amino- 
acid are neutralised. E. F. A. 


Methyl Derivatives of 6-Aminovaleric Acid and d/-Ornithine. 
Emit Fischer and Max Beremann (Annalen, 1913, 398, 96—124).— 
By hydrolysis with hydrochloric acid, D 1:19, in a sealed tube in the 
water-bath, 6-m-nitrobenzoylamino-a-methylaminovaleric acid (A., 1909, 
i, 793) readily yields 8-amino-a-methylaminovaleric acid dihydrochloride, 
NH,°CH,°CH,°CH,*CH(NHMe)-CO,H,2HCI, m. p. 207—210° (de- 
comp., corr.), “colourless plates or prisms, which forms a precipitate 
with phosphotungstic acid, but not with potassium bismuth iodide 
even in considerably concentrated solutions. From the dihydrochloride, 
the picrate, C,H,,O,N,,20,H,O,N,, m. p. 205—206° (decomp., corr.), 
and the platinichloride, C,H,,O,N.,H,PtCl,,H,O (or 4H,O), decomp. 
218° (corr.), when anhydrous, have been prepared. 

By treating an aqueous solution of the dihydrochloride with silver 
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sulphate, removing the excess of silver by hydrochloric acid and the 
sulphuric acid by barium hydroxide, and evaporating the filtrate at 
10—20 mm., all the operations being performed in an atmosphere of 
carbon dioxide, 5-amino-a-methylaminovaleric acid, m. p. 82—100°, is 
obtained as a crystalline mass. Its aqueous solution reacts strongly 
alkaline, precipitates ferric hydroxide, and#Uissolves precipitated copper 
hydroxide. 

By hydrolysing dl-benzoylornithine with boiling hydrochloric acid 
(D 1°19) and treating the resulting dl-ornithine with 2V-sodium hydr- 
oxide and benzenesulphony] chloride (3 mols.) at 46 —48°, and acidifying, 
ad-dibenzenesulphonyldiaminovalerte acid (dl-dibenzenesulphonylorni- 
thine), C,,H)0,N,8,,H,0, m. p. 155—157° (corr., anhydrous), micro- 
scopic needles, is obtained. By treatment with 2V-sodium hydroxide 
and methyl iodide at 65°, it yields, after acidification, a3-dibenzenesul- 
phonyldimethyldiaminovaleric acid, 

SO,Ph-N Me-CH,°CH,°CH,°CH(N Me:SO,Ph)-CO,H, 

m. p. 141—142° (corr.), microscopic plates, by the hydrolysis of which 
by hydrochloric acid (D 1:19) at 100° is obtained N-dimethylornithine- 
ad-dimethyldiaminovaleric acid), NHMe-{CH,],*CH(NHMe)-CO,H, 
which is isolated by precipitation with phosphotungstic acid ; the hydro- 
chloride, C,H,,0,N,,2HCI, and platinichloride, C,H,,O,N,,H,Ptl,, 
m. p. 220° (decomp., corr.), are described, and the aurichloride and 
picrate are mentioned. A 0°5% aqueous solution of dimethylornithine 
dihydrochloride and aqueous potassium bismuth iodide yield a brick-red 
precipitate after a few hours. 

dl-Ornithine, obtained by the hydrolysis of 5-benzoylornithioe, has 
been isolated in a crystalline state. 

5-Benzenesulphonylaminovaleric acid, 2/V-sodium hydroxide, and 
methyl iodide at 63—65° yield, after acidification, 5-benzenesulphonyl- 
methylaminovaleric acid,SO,Ph-NMe-[CH,],-CO,H,m. p.70—71°(corr.), 
colourless needles or prisms, by the hydrolysis of which by hydrochloric 
acid (D 1:19) is obtained 8-methylaminovaleric acid, m. p. 121—122° 
(corr.), needles or prisms, which is isolated by means of phosphotungstic 
acid. The acid is very hygroscopic, and its aqueous solution gives 
immediately a brick-red precipitate with potassium bismuth iodide ; 
the picrate, C,H,,0,N,C,H,0,N,,H,O, has m. p. 70—71° (corr.). At 
130—160°, 8-methylaminovaleric acid loses water and is converted into 
1-methyl-2-piperidone, NMe<? CHS on,, b. p. 94—95° (corr.)/ 

CH,°CH, 
9 mm. 

3-Amino-2-piperidone, prepared from ornithine, reacts readily with 

benzaldehyde to form the benzylidene compound, 
, CO—NH 
-N-CH CH, 
CHPh:N:C <on,-cH,” . 
m. p. 140—142° (corr.), almost colourless crystals. 

Glycine, p-toluenesulphonyl chloride, and 2/V-sodium hydroxide at 
67—70° yield, after acidification, p-toluenesul phonylglycine, C,H,,0,NS, 
m. p. 149—150° (corr.), slender needles, which is converted by 
3N-sodiam hydroxide and methyl iodide at 67° and subsequent 
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acidification into p-tolwenesulphonylsarcosine, C,)H,,0,NS, m. p. 
150—152° (corr.), by the hydrolysis of which sarcosine is obtained. 

The reaction of alcoholic sodium ethoxide, a-chloro-y-bromopropane, 
and ethyl malonate in the presence of ether leads to the produc- 
tion of ethyl -y-chloropropylmalonate, CH,Cl-CH,*CH,:CH(CO,Et),, 
b. p. 154—155° (corr.)/1% mm., which reacts with bromine in 
chloroform to form ethyl bromo-y-chloropropylmalonate 

CH,Cl-CH,°CH,*CBr(CO,Et),, 
. 175—176° (corr.)/17 mm. Ethyl Y- -chloropropylmalonate and 

sn aqueous methylamine react at the ordinary temperature to form 
y-chloropropylmalonmethylamide, CH,Cl*CH,*CH,-CH(CO:-NHMe),, 
m. p. 158—162° (corr.), leaflets or needles. 

A by-product in the preparation of ethyl y-chloropropylmalonate 
under certain conditiods is ethyl di-y-chloropropylmalonate, 

C(CH,°CH,°CH,Cl),(CO,Et),, 
m. p. 51—52°, b. p. 195—197° (corr.)/14 mm., flattened crystals, which 
is converted by methyl alcoholic ammonia at 100° into a substance, 
C,H,,0,N,, m. p. 330° (decomp., corr.), colourless, microscopic prisms, 
which is probably bis-2-piperidone-3 : 3’-spiran, 
CH,°CH, CH,°CH 
CHe< —CO 0? "<co- HOCH C. S$. 


The Oxidative Degradation of a Synthetic Tripeptide. Orro 
Eister (Biochem. Zeitsch., 1913, 51, 45—52)—By the oxidation 
of alanylglycylglycine with calcium permanganate, using as much of 
the latter as is equivalent to 8—10 atoms of oxygen to one molecule 
of the peptide, an acid in the form of a crystalline calcium salt was 
isolated, the formula of which corresponded approximately with 

C,H,0,N,Ca,6H,O. 
On hydrolysis by acids, one molecule gives rise to two molecules of 
oxalic acid. ‘Two alternative formule are suggested by the author. 
S. B.S. 


Anhydride Formation with a Diaminohydroxy-acid. 
Moritz Koun and Atrons OsTErsEtzeER ( Monatsh., 1913, 34, 781—786). 
—It has been shown (Kohn, A., 1908, i, 819 ; Kohn and Bum, A., 1910, 
i, 136) that isohexan-é-ol-6-one on treatment with potassium cyanide 
and ammonium chloride, or the hydrochloride of an amine, gives rise to 
an aminolactone. When equimolecular quantities of isohexan-é-ol-f- 
one, ethylenediamine dihydrochloride, potassium cyanide, and potassium 
hydrexide are heated together with a little water at 60° for five to six 
hours, and the resulting nitrile hydrolysed by treatment with con- 
centrated hydrochloric acid, a substance, C,H,,0,N,, prismatic crystals, 
m. p. 174°, is obtained, which gives a crystalline picrate, 

CH, ,0,N,,C,H,0,N,, 
m. p. 154°, and an owalate, C,H,,0,N,,2C,H,O,,3H,O, tablets, m. p. 
160° (decomp. ). 

The structure of the substance is probably that of a diaminolactone 
or of a hydroxylactam, but the point is at present undecided. 

D. F. T. 
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The Electrolytic Formation of Carbamide and Acetamidine 
Nitrate. Fritz Ficuter, Karu Srurz, and Fairz Grissnaser (Ver- 
hand. Naturfors. Ges. Basel, 1912, 23, 222—263).—It is shown that 
small quantities of carbamide are produced by the electrolysis of 
solutions of ammonium carbamate. The best yields, which are never- 
theless very small, are obtained when the anode current density (C’,) 
lies between 0°130 and 0°555 ampere per sq. cm. Between these 
values the yield is practically constant and amounts to about 0°60 
gram per 100 ampere-hours. It is shown that the yield is increased if 
the concentration of the carbamate is increased, and also increase of 
free ammonia increases the yield, the latter factor being of much more 
importance than the former. The best yield is obtained with a 
solution containing 12 gram-equivalents of ammonia and 8 gram- 
equivalents of ammonium carbamate. It 1s alsoshown that carbamide 
is decomposed by the oxidising action of the current and converted 
into ammonium nitrate, and that the amount of decomposition is 
greatest when there is no free ammonia present and that it decreases, 
rapidly as the concentration of ammonia is increased. The gases 
evolved at the anode were collected and analysed, and the relationship 
between their composition and the temperature and excess ammonia 
concentration determined. It is shown that at 18° with C,=0°044 
ampere per sq. cm., the percentage of oxygen slowly decreases, 
whilst the nitrogen increases with the concentration of free ammonia 
up to 7 gram-equivalents per litre, and that on further increasing the 
free ammonia concentration the nitrogen increases rapidly until at 
12 gram-equivalents per litre it has reached 100%. From a solytion 
containing 9 gram-equivalents of ammonia the percentage of nitrogen 
in the gas was 24°8% at 6°, whilst at 18° it had increased to 99'1%. A 
theory is put forward to represent the electrolytic oxidation of 
ammonia which can be shortly represented by the scheme: 


NH, —> NH,°OH —> H,N,0, 
N,0+ H,0 


6 


NH,:ON:N-OH —> NH,NO, —> NH,NO, 


Y 
N,+H,0 


Nitrous oxide is found in the gases collected at the anode, and the 
other steps in the process are generally confirmed by the observations. 
The formation of carbamide by the electrolysis of ammonium 
carbamate is explained by the following scheme : 
0:C(NH,)-ONH, + 2NH,-OH =2-0:CH:NH, + H,N,O, + 2NH,+2H,0 
O+NH,+0:CH-NH, = NH,°CO(NH,) + H,0 
According to this, formamide is produced by the interaction of hydroxyl- 
amine, produced as above, and ammonium carbamate, and this is then 
electrolytically oxidised in the presence of ammonia to carbamide. In 
proof of this theory the authors quote the work of Jouve (A., 1899, 
i, 420), who showed that when carbon monoxide is heated with 
ammoniacal cuprous chloride, carbamide is produced. Further, Hof- 
meister and Halsey (A., 1898, ii, 529) have shown that a large number 
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of organic substances when treated with potassium permanganate in 
ammoniacal solution yield carbamide. These substances are all 
oxy-acids, ketoner, and ketonic acids, that is, substances which give 
carbon monoxide on oxidation. Carbamide was next obtained by 
electrolysing a solution of ammonium acetate containing methyl 
alcohol ; this is represented by 
CH,-OH —> CO —> H:CO-NH, —> NH,°CO-NH,. 
When ethyl alcohol was electrolysed in ammoniacal solution a small 
quantity of acetamidine nitrate was obtained. It was found that the 
addition of ammonium nitrate increased the yield of the amidine 
nitrate, and that if no ammonium nitrate had been added, often there 
was no yield at all. The formation is 1epresented by the scheme: 
CH,°CH,-OH —> CH,-CHO + NH, —> 
CH,°CH(OH)-NH, +0+ NH, —> CH,:C(NH)NH, 
The authors show in confirmation of the above that aldehyde ammonia 
can be oxidised to the amidine by calcium permanganate, ammonium 
persulphate and hydrogen peroxide, and isolated provided that excess 
of ammonia and some ammonium nitrateare present. The correspond- 
ing propionamidine nitrate and butyramidine nitrate were obtained by 
the electrolysis of ammoniacal solutions of propyl and butyl alcohols 
respectively. In the case of butyl alcohol only the smallest yield was 
obtained, and with higher alcohols amidine nitrates could not be 
obtained in any case. J. FS, 


The Fixation of Nitrogen by Mixtures of Barium Oxide 
and Charcoal. Tuomas Ewan and Tuomas Napier (J. Soc. Chem. 
Ind., 1913, 32, 467— 474).—The first set of experiments were carried 
out by heating a mixture of two parts of barium carbonate and one 
part of well-burned wood charcoal, contained in an iron boat, in 
a porcelain tube is a current of nitrogen. The results obtained were 
as follows (compare Kiihling and Berkhold, A., 1908, i, 143): the 
absorption of nitrogen begins between 900° and 930°. The amount 
absorbed under the same conditions increases very rapidly with the 
temperature, for example, if 4 mols. of nitrogen are passed over 1 mol. 
of BaCO, in two hours, about 1% of the barium will combine with it at 
930°, about 14% at 960°, and about 40% at 1000°. The greater part 
of the nitrogen fixed is in the form of cyanide. Under the conditions 
used by the authors, about 2°5% of the nitrogen used is fixed at 960° 
and about 10% at 1(00°. The addition of quantities of potassium 
carbonate up to 11% seems to improve the results, but the improve- 
ment is .o more than would be produced by a difference of 10—20° in 
temperature. 

No cyanide is formed until some 30% of the barium carbonate has 
been converted into oxide, and the quantity of carbon monoxide in 
the gas has falien to about 30%; the percentage of carbon monoxide 
falls steadily as the formation of cyanide pregresses. 

The authors draw the conclusion that the fixation of nitrogen is due to 
one or both of the reversible reactions: BaO +2C +N, — BaCN, +0, 
BaO+3C+N, — Ba(CN),+CO; and further experiments indicate 
that the barium compounds mix in the solid (or fused) mixture, so that 
the ratio of the partial pressures of carbon monoxide and nitrogen in 
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the gas when equilibrium is attained at any given temperature depends 
on the relative quantities of cyanide, cyanamide, and oxide in the 
mixture. The reaction appears to be arrested at half-conversion of 
the barium oxide, which may be explained by assuming the formation 
of a compound BaO,Ba(CN),, in which the barium oxide is much less 
active than in the free state. 

Pure barium cyanide is readily obtained by suspending anhydrous 
barium hydroxide, in the form of a fine powder, in light petroleum, 
and adding an emulsion of the theoretical quantity of anhydrous 
hydrocyanic acid in light petroleum. It fuses at 600° and is distinctly 
volatile even at its melting point. The fused product contains barium 
cyanamide, the amount of which depends, among other things, on the 
temperature and the length of time the fusion is heated ; the presence 
of finely divided iron in the cyanide increases the amount of cyanamide 
formed. 

When barium ferrocyanide is heated in a vacuum or in an atmosphere 
of nitrogen, decomposition begins at about 500°, nitrogen is evolved, and 
a mixture of carbon, iron, and barium cyanide and cyanamide remains 
behind. 

When mixtures of barium oxide, cyanide, and cyanamide are heated 
in nitrogen, the combined nitrogen passes more and more into the form 
of cyanide as the mixture is more and more diluted with barium oxide. 


T. 8S. P, 


Some Aliphatic Cyanoacetylamines. Maria Cioritpe Briancar 
(Atti R. Accad. Sci. Torino, 1912-1913, 48, 654—659).—Cyano- 
acetomethylamide, CN*CH,*CO:NHMe, is prepared with almost the 
theoretical yield by passing gaseous methylamine into an alcoholic 
solution of ethyl cyanoacetate ; it crystallises in prisms, m. p. about 
104—105°. Cyanoacetoethylamide, CN-CH,°CO-NHEt, is similarly 
prepared and forms prismatic lamin, m. p. 74—75°; it is oxidised by 
potassium permanganate at the ordinary temperature. 

Dicyanoacetopropylenediamide, (CN*CH,°CO-NH),O,H,, obtained by 
keeping a mixture of ethyl cyanoacetate and propylenediamine for 
twenty-four hours, crystallises in colourless needles, m. p. 161—162°. 

Dicyanoacetotrimethylenediamide, CH,(CH,*NH*CO*CH,°CN),, pre- 
pared by mixing ethyl cyanoacetate and trimethylenediamine, crystallises 
in slightly yellow needles, m. p. 163—165°. 

Cyanoacetamide, after recrystallisation from ether, has m. p. 
124—125°, which is higher than the m. p. given in the literature. 

R. V.S. 


Photochemical Synthesis of a New Compound, Carbonyl 
Cyanide, by means of Ultra-viclet Rays. Daniex BertHE.or 
and Henry GaupecHon (Compt. rend., 1913, 156, 1766—1768).— 
Carbon monoxide and cyanogen when mixed and subjected to the 
ultra-violet rays (A <0°25 ») from a mercury-quartz lamp combine to 
form carbonyl cyanide, CO(CN),, a yellow, amorphous compound, 
Which does not volatilise at 200°, but gives off small quantities of 
nitrogen. It is soluble in alkalis, giving a yellow solution, and slowly 
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undergoes hydrolysis on the addition of acid, giving carbon dioxide and 


hydrogen cyanide, It burns only very slowly in oxygen at a red heat. 
W.G. 


[Potassium Manganicyanide.] Jutivs Meyer (Zeitsch. anorg. 
Chem., 1913, 81, 385—405).—See this vol., ii, 599. 


Some Azides of Carbamic Acid. VI. E. Otivert-Manpati 
and F. Noto (Gazzetta, 1913, 43, i, 514—-520).—The azides described 
in this paper were prepared by the action of azoimide on carbimides, 
Methylcarbamazide can be obtained in this way. Chloromethylcarbam- 
azide (from chloromethylcarbimide in benzene solution) decomposes 
rapidly on exposure to the air. Alcoholic ammonia converts it into a 
substance, (C,H,ON,C!),, baving the composition of a trimeride of the 
chloromethylcarbamide to be expected; it decomposes above 300°, 
evolving hydrogen chloride. 

Bromomethylcarbamazide is similarly obtained from bromomethyl- 
carbimide, which can be prepared by Schroeter’s method (A., 1909, i, 
773); this azide is also very unstable. When it is treated with 
alcoholic ammonia, a trimeric bromomethylcarbamide, (C,H,ON,Br),, is 
produced ; it decomposes above 300°. 

Propylcarbimide, prepared from silver cyanate and propyl iodide, 
has b. p. 82—85°. The azide, C,H,ON,, has b. p. 85—86°/28 mm. 
When heated for two hours with aniline in alcoholic solution, it yields 
s-phenylpropylcarbamide, C,,H,,ON,, m. p. 114—116°. 


isoPropylcarbamazide, C,H,ON,, crystallises in long needles, m. p. 
44°. s-Phenylisopropylcarbamide, C,,H,,ON,, obtained from this azide, 
forms needles, m. p. 142—143°. 

isoButylcearbamazide, C,H,,ON,, has b. p. 94°/22 mm. s-Phenyl- 


isobutylcarbamide, C,,H,,UN,, crystallises in small needles, m. p. 158°. 
R. V. 5S. 


A New Class of Lipoid Arsenic Compounds. Emir Fiscner 
and GrorG KLEMPERER (TZherapie der Gegenwart, Jan., 1913; Reprint 
8 pp.).—When behenolic acid is heated with arsenic trichloride and the 
product of action is afterwards treated with bases, an acid containing 
arsenic and chlorine in approximately equivalent quantities is formed. 
It has been obtained so far as a coloured oil, which is not sufficiently 
pure for analysis. The strontium salt, containing about 13% arsenic and 
6% chlorine, has been employed under the name of elarson as a 
medicament containing arsenic in a relatively non-toxic form, and 
satisfactory therapeutic results are claimed for it in cases requiring 
treatment by arsenic. S. B.S. 


Hydro-aromatic Substances. ArTuur W. Cross.Ey, Wituiam H. 
Perkin, Martin O. Forster, and Henry R. Le Sueur (Rep. Brit. 
Assoc., 1912, 124—125).—See Crossley and Renouf, T., 1912, 101, 
1524 ; Crossley and Smith, P., 1912, 332. C. H. D. 


Preparation of Several Dicyclohexylbutanes. Pau. SABATIER 
and Marcet Murat (Compt. rend., 1913, 156, 1430—1434. Compare 
A., 1912, i, 547, 617, 757).—By direct hydrogenation with reduced 
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nickel the authors have prepared five of the nine possible dicyclo- 
hexylbutanes, three being derivatives of n-butane and two of iso- 
butane; ad-dicycloheaylbutane, C,H,,°[CH,],°C,H,,, colourless crystals, 
m. p. 9°, b. p. 304—306° (corr.), Dj' 0°8772, ni 1:475, is obtained by 
the reduction of ad-diphenylbutane. 

Phenyl ethyl ketone reacts with magnesium benzyl chloride at 450° 
in the presence of thorium oxide to give phenylbenzylethylcarbinol, 
which by distillation under reduced pressure yields diphenyl-A:- 
butyleve, b. p. 296° (corr.), Dj® 1°0124, nif 1593 (compare Klages and 
Heilmann, A., 1904, i, 487). This hydrocarbon on hydrogenation in 
the presence of slightly active nickel gives af-diphenylbutane, a 
colourless liquid, b. p. 285—287° (corr.), Dj* 1:0092, nif 1587, which 
on further hydrogenation over very-active nickel at 170° yields 
af-dicycloherylbutane, a colourless liquid, b. p. 276—278° (corr.), 
D? 09104, Dj* 09084, ni} 1-500. 

aa-Diphenyl - A« - butylene, b. p. 295—297° (corr.), Dj’ 1:0039, 
ni’ 1-595, obtained by the interaction of magnesium phenyl bromide 
and ethyl butyrate and subsequent dehydration, on hydrogenation at 
150° with slightly active nickel yields aa-diphenylbutane, b. p. 286—288° 
(corr.), Di’ 0°9748, nf 1554. If this hydrogenation is carried out at 
250° the product is diphenylmethane, m. p. 27°, b. p. 262°, described 
by Klages and Heilmann (loc. cit.) as aa-diphenylbutane. The 
aa-diphenylbutane, now described, on hydrogenation at 170° with very 
active nickel yields aa-dicyclohexylbutane, b. p. 280-—282° (corr.), 
Df 0°8922, Dj’ 0°8842, nif 1-485. 

By the interaction of benzophenone and magnesium isopropyl iodide 
or by the action of magnesium phenyl bromide on ethyl isobutyrate, 
and subsequent dehydration of the carbinol formed, aa-diphenyl-B- 
methylpropylene, b. p. 293°, Di* 10240, nif 1:596, is obtained, and this 
on gentle hydrogenation at 180° yields aa-diphenyl-B-methylpropane, 
b. p. 285—286° (corr.), Dj® 0978, nf} 1:560. This hydrocarbon by 
more active hydrogenation at 170° gives aa-dicyclohexyl-B-methyl- 
propane, b. p. 278—279° (corr.), Dj 0°9017, Di* 0°8906, ni? 1-492. 

ay-Diphenyl-B-methylpropyiene, b. p. 304° (corr.), Di’ 10181, nif 1°593, 
obtained in the usual way trom magnesium methyl] iodide and dibenzyl 
ketone, on hydrogenation at 170° with very active nickel yields 
ay-dicyclohexyl-B-methylpropane, b. p. 290—292° (corr.), Df 0°8916, 
Dj’ 0°8840, ny) 1°484. W. G. 


Partial Reduction of Aromatic Polynitro-compounds by 
Electrochemical Methods. III. Kurt Branp and Tu. Ersen- 
MENGER (J. pr. Chem., 1913, [ii], 87, 487—507. Compare A., 1906, 
i, 80; 1907, i, 755).—The present paper deals with the electrolytic 
reduction of 2:4:6-trinitrotoluene, 2 :4-dinitroanisole, and 4-chloro- 
m-dinitrobenzene in alkaline, acid and almost neutral solution. 

On reduction in alkaline solution at a mercury cathode, 4-chloro- 
m-dinitrobenzene yields 4-chloro-m-nitroaniline and 6-chloro-m-nitro- 
aniline, together with 2: 4-dinitrophenol ; under the same conditions, 
2:4-dinitroanisole is reduced to 5 : 5’-dinitro-o-azoryanisole, which 
separates from benzene in slender, almost colourless leaflets, m. p. 209°. 

The constitution of the azoxy-compound has been established by its 
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preparation from 5-nitro-2-methoxyphenylhydroxylamine by the action 
of sodium hydroxide in alcoholic solution. The reduction of 2:4: 6- 
trinitrotoluene in alkaline solution yielded no definite product. In 
hydrochloric acid solution and in the presence of cupric chloride, 
2:4: 6-trinitrotoluene is reduced at a copper cathode to 2 : 6-dinitro-p- 
toluidine and 4 : 6-dinitro-o-toluidine. 

The last-named compound forms orange-yellow crystals, which have 
m. p. 135° and not 155° as given by Holleman and Boeseken (A., 1898, i, 
303). It yields an acetyl derivative, crystallises in white needles, 
m. p. 224°, and when diazotised and boiled with alcohol is converted 
into 2: 4-dinitrotoluene and 2 : 4-dinitroindazole, 

CH 
CoH (NQ.)<b_>NH, 
which crystallises in almost white needles, m. p. 203°, and dissolves in 
aqueous alkalis, yielding yellow solutions. 

On reduction in acid solution under the same conditions as given 
above for 2:4: 6-trinitrotoluene, 2:4-dinitroanisole yields 4-nitro- 
o-anisidine (Meldola, Woolcott, and Wray, T., 1896, 69, 1321), whilst 
4-chloro-m-dinitrobenzene gives rise to 4-chloro-m-nitroaniline and 
6-chloro-m-nitroaniline, which are separated by crystallisation of their 
acetyl derivatives from alcohol. 

In almost neutral solution, 2:4: 6-trinitrotoluene is reduced at a 
silver cathode to 2 : 6-dinitro-p-tolylhydroxylamine (Cohen and Dakin, 
T., 1902, 81, 27) and 4: 6-dinitro-o-tolylhydroxylamine, which forms 
light yellow crystals, m. p. 109°. 

The constitution of 2: 6-dinitro-p-tolylhydroxylamine has been 
confirmed by its reduction with copper powder and hydrochloric acid 
to 2: 6-dinitro-p-toluidine, and conversion of the latter compound by 
diazotisation and boiling with alcohol into 2 : 6-dinitrotoluene. When 
boiled with strong hydrochloric acid, 2 : 6-dinitro-p-tolylhydroxylamine 
yields 3:5:3' :5'-tetranitro-p-azoxytoluene, colourless needles, m. p. 
216°; on treatment with phosphorus pentachloride in ethereal solution 
it gives rise to 3:5 : 3’ : 5'-tetranitro-p-azotoluene, which crystallises in 
orange needles, m. p. 248—250°. 

Reduction of 4-chloro-m-dinitrobenzene in almost neutral solution 
yields a small amount of 2: 2’(or 4: 4’)-dichloro-5 : 5'-dinttroazobenzene, 
m. p. 164°, together with a brown oil, containing 4- and 6-chloro-m- 
nitrophenylhydroxylamines, which, however, could not be isolated from 
the product, and were therefore identified by oxidation of the cathode 
liquid with ferric chloride to the corresponding nitroso-compounds. 

1-Chloro-4-nitro-2-nitrosobenzene forms white needles, m. p. 95°, and 
has also been prepared by the oxidation of 6-chloro-m-nitroaniline with 
Caro’s acid. 

1-Chloro-2-nitro-4-nitrosobenzene, prepared from 4-chloro-m-nitro- 
aniline in a similar manner, forms white needles, m. p. 120°. 

In neutral solution, 2: 4-dinitroanisole is reduced at a silver cathode 
to the above-mentioned 5 :5’-dinitro-o-azoxyanisole and 5-nitro-2-methoxy- 
phenylhydroaylamine, which forms a brownish-red, sandy, crystalline 
powder, m. p. 129°, is reduced by copper powder and hydrochloric acid 
to 4-nitro-o-anisidine, and on oxidation with ferric chloride yields a 
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compound, C,,H,,O,N,, m. p. 121°, the constitution of which has not 
yet been determined. F. B. 


The Transformation of Aromatic Nitroamines and Allied 
Substances, and its Relation to Substitution in Benzene 
Derivatives. Freperick S. Kippine, Kennepy J. P. Orton, 
SIEGFRIED RUHEMANN, and Joun T. Hewitt (Rep. Brit. Assoc., 1912, 
116—123).—See Orton and Jones, T., 1912, 101, 1708, 1720. 

C. H. D. 


A Photochemical Reaction. Fripiric Reverpin (Bull. Soc. 
chim., 1913, [iv], 13, 485—486 *).—A solution of 3 : 5-dinitro-4-nitro- 
methylaminotoluene in alcohol on exposure to sunlight slowly under- 
goes partial transformation into 3 : 5-dinitro-4-methylaminotolvene. 

T. A. H. 


Hexylenic Ethers. R. Dionneau (Bull. Soc. chim., 1913, [iv], 
13, 519—525).—A more detailed account, with some new data, of 
work already recorded (A., 1910, i, 353). Phenoxyhexylene, 
D{ 09553, reacts with bromine in chloroform to give a dibromide, 
D} 1:5415, b. p. 2089/35 mm. (decomp.), and with excess of hydriodic 
acid to form di-iodohexane, D{ 2047, whilst with 1 mol. of the acid it 
gives iodophenoxyhexane, D} 1°4385, b. p. 205°/33 mm., and a substance, 
Df 1516, b. p. 84°/33 mm. or 183°/760 mm., which may be iodo- 
hexylene. lLodophenoxyhexane through its magnesium derivative 
yields phenoxyhexane, from which Franchimont and Zincke’s hexyl 
iodide is obtainable by heating with hydriodic acid ; thus showing that 
in phenoxyhexylene the radicle C,H,, is linear and carries the 
phenoxy-group on the first carbon atom. On oxidation with per- 
manganate or ozone, phenoxyhexylene yields phenoxyvaleric and 
formic acids. These observations indicate that it has the formula 
OPh-[CH,],-CH:CH,. 

Ethoxyhexylene (/oc. cit.) has been prepared by the action of allyl 
iodide on the magnesium derivative of iodoethoxypropane. 

A. H. 


Aliphatic Dihalogen Compounds. Jutius von Braun (Ber., 
1913, 46, 1782—1792).—A_ series of experiments is described on 
(1) the synthesis of brominated esters, (2) the preparation of poly- 
methylene dibromides in which one -CH,— group is replaced by 
-N(CN)-, (3) ring-formations with sodium cyanamide, and (4) 
certain other ring-formations. 

(1) Diprimary chloro-, bromo-, and iodo-compounds react readily with 
alkali phenoxides and alkoxides with the formation of halogenated ethers 
(for example, Br[CH,]z"OPh), the use of which in synthetic operations 
is greatly limited by the difficulty of removing the phenoxy-radicle 
without completely decomposing the molecule. ‘The author has, there- 
fore, examined the halogen derivatives of alkyl carboxylates (compare 
A., 1909, i, 419) in this respect. When dry sodium benzoate (1 mol.) 
is heated with 1:5 mols. of various dibromides, the nature of the 
product formed depends greatly on the distance of the bromine atoms 


* and J. pr. Chem., 1918, [ii], 88, 90—91. 


i. 720 ABSTRACTS OF CHEMICAL PAPERS. 


from one another. Ethylene dibromide yields almost exclusively 
ethylene dibenzoate, bromoethyl benzoate, CH,Br*CH,*O°COPh, not 
being detectable ; in the trimethylene series, the yield of brominated 
ester is 30%, in the tetramethylene series 45%, in the pentamethylene 
series above 69%, and in the heptamethylene series nearly 75%. 
These esters are readily saponifiable by acid or alkali, or even by 
protracted action of water and alcohol. 

Trimethylene bromide and sodium benzoate yield trimethylene 
dibenzoate, m. p. 57°, and y-bromopropyl benzoate, b. p. 162—164°/ 
14mm. When warmed with sodium iodide in alcoholic solution, the 
latter yields y-todopropyl benzoate, pale yellow oil, b. p. 175—178°/ 
12 mm. 8-Bromobutyl benzoate, b. p. 176—178°/14 mm., together 
with tetramethylene dibenzoate, is similarly obtained from tetramethyl- 
ene bromide. ¢-Bromoamy] benzoate, b. p. 188—190°/12 mm., is most 
readily obtained from a:e-dibromopentane and sodium benzoate at 
200—210°. The corresponding pentamethylene dibenzoate is a liquid. 
e-Bromoamyl benzoate is readily saponified by aqueous alcoholic 
potassium hydroxide with formation of pentamethylene oxide (compare 
Clarke, T., 1912, 101, 1802). 1-Bromoheptyl benzoate is an oil, b. p. 
205—210°/11 mm., which does not solidify. With sodium iodide it 
yields y-iodoheptyl benzoate, pale yellow oil, b. p. 220—224°/11 mm. 

(2) The observation that in phenoxypropylbromoamylcyanamide 
(A., 1909, i, 507) the phenoxy-group is replaced by bromine more 
readily than the nitrile group is saponified under the action of 
hydrobromic acid has led the author to examine the possibility of 
introducing two phenoxy-alkyl residues into sodium cyanamide (com- 
pare Traube and Engelhardt, A., 1911, i, 955) with the ultimate 
object of replacing the phenoxy-groups by bromine, 

N(CN)[(CH,),0Ph], —> N(CN)[(CH,),Br],, 
and thus obtaining polymethylene dibromides in which one -CH,— group 
is replaced by CN-N <. 

y-Phenoxypropyl iodide in alcoholic solution reacts readily with 
commercial sodivm cyanide, yielding allyl phenyl ether and diphenoxy- 
propyleyanamide, b. p. 295—300°/13 mm. The yield of the latter is 
nearly 60% of that theoretically possible. Fuming hydrobromic acid 
converts it into dibromopropylcyanamide, CN:N([CH,],°Br),, a pale 
brown, heavy oil which is not volatile with steam, and cannot be 
distilled without decomposition. When dissolved in dry ether, it 
reacts readily with metallic sodium, yielding a product which is only 
partly volatile in a vacuum. The volatile portion, b. p. 110—120°/ 
11 mm., was hydrolysed with hydrochloric acid, and identified as 
hexamethyleneimine ; the non-volatile portion was not identified. 
Phenoxyethyl bromide scarcely reacts with sodium cyanamide, but the 
corresponding iodide, m. p. 31—32°, yields phenylvinyl ether and 
diphenoxyethylcyanamide, white leaflets, m. p. 96°. In this compound 
the cyano- and phenoxy-groups are more simultaneously affected by 
hydrobromic acid than is the case with diphenoxypropyleyanamide, so 
that an approximately pure dibromide could only be obtained in small 
quantity. From B-iodoethyl ethyl ether, I-[CH,],-O°C,H,, and sodium 
cyanamide, the corresponding unsaturated ether is produced, whilst 
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ciodoamyl phenyl ether gives a product which is decomposed during 
distillation into amylene phenyl] ether, CH,:CH-[CH,]},-OPh. 

(3) When sodium cyanamide is boiled with an alcoholic solution of 
a : «-pentamethylene dibromide, and the product treated with water, an 
oil is obtained which below 100°/12 mm. yields a small unsaturated 
fraction, at 110°/12 mm. gives a trace of 1-cyanopiperidine, and leaves 
a viscous, non-volatile oil. Similar results are obtained with a: e-di- 
iodopentane and a: 6-di-iodobutane. From o-xylylene bromide and 
sodium cyanamide, a viscous product is obtained from which a small 
amount of a crystalline product, m. p. 235—236°, can be separated by 
methyl alcohol ; the substance appears to be a polymeride of cyanodi- 
hydrozsoindole. 

(4) a:y-Dibromoheptane forms with ethyl sodioacetoacetate an 
oil, which is decomposed on distillation, and on saponification 
yields 8: -diketotridecane, COMe:[CH,],;COMe, m. p. 72° (semi- 
carbazone, m. p. 184°), together with nonanedicarboxylic acid and 
small quantities of the keto-acid, COMe*|CH,|,°CO,H, m. p. 59—62°. 
The latter was not obtained in the pure state. 

An attempt was made to synthesise suberone from a: d-dibromo- 
butane and ethyl acetonedicarboxylate. The desired substance was 
only obtained in very small quantity. 

Attempts were further made to form cyclic compounds containing 
mercury, by the action of sodium amalgam on a: é-di-iodobutane and 
a: ¢-di-iodopentane respectively. The substances obtained were only 
partly volatile in a vacuum, and probably consisted of polymerides of 
the substances required. 


Amino-alcohols. Derivatives of Phenyl Glyceryl Ethers. 
P. Brenans (Bull. Soc. chim., 1913, [iv], 13, 525—535).—In continua- 
tion of the work of Fourneau (A., 1910, i, 246, 822), a number of new 
amino-alcohols of these types have been prepared with a view to the 
investigation of their therapeutic properties. 

0- Vitrophenoxypropanediol, NO,*C,H,*O°CH,*CH(OH)-CH,-OH, 
m. p. 45°, results from the action of monochlorohydrin on o-nitrophenol 
in presence of potassium hydroxide ; it crystallises in yellow spangles, 
and on reduction with tin and hydrochloric acid yields o-aminophenoxy- 
propanediol hydrochloride, m. p. 170°, crystallising in silky needles ; 
the free base is very soluble in water. o-Nitrophenyl glycide ether, 


CH 
NO,°C,H,°O°CH,"CH< 2, m. p. 51—52°, formed by the action of 


dichlorohydrin on o-nitrophenol in presence of alkali, crystallises in 
pale yellow needles. In this reaction some dinitrodiphenoxypropanol, 
m. p. 122° (compare Fourneau, Joc. cit.), is formed. 
p-Nitrophenoxypropanediol, m. p. 58°, prepared by the general 
method (above and Joc. cit.), crystallises in slender, colourless needles, 
and on reduction furnishes the corresponding amino-compound, m. p. 
133°, crystallising in ragged tablets and becoming brown in the light ; 
the hydrochloride, m. p. 166°, forms colourless scales. 
Letranitrodiphenoxypropanol, OH:CH[-CH,-0-C,H,(NO,),],, m. p. 
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79°, obtained by the action of epichlorohydrin on the potassium 
derivative of 2:4-dinitrophenol, in presence of excess of alkali, or, 
better, on the silver derivative of the phenol, forms large, yellow- 
tinted crystals. On reduction with tin and hydrochloric acid, it yields 
the corresponding ¢etra-amino-compound hydrochloride, crystallising 
from methyl alcohol in small, yellow prisms and decomposing below 
200° when heated. 


CH, 
o-Nitro-p-tolyl glycide ether, NO,-C,H,0-CH,"CH< 2, m. p. 


66—67°, prepared by the action of dichlorohydrin on 2-nitro-p-cresol 

in presence of alkali, crystallises in bright yellow prisms. When 

heated with dimethylamine at 100° during ten hours, it yields 

y-dimethylamino-a-2-nitro-p-tolyloxypropanol, 
NO,°C,H,O°CH,*CH(OH)-CH,°N Me,, 

as a thick, yellow oil, giving a crystalline benzoyl derivative, 

m. p. 179°. 

0-lodophenoxypropanediol, m. p. 95°, prepared from o-iodophenol by 
the general method, crystallises in silky, colourless needles. 0-Jodo- 
phenyl glycide ether, b. p. 200—202°/20 mm., is a colourless liquid, 
which, with dimethylamine, yields y-dimethylamino-a-o-iolophenony- 
propanol, b. p. 210°/20 mm. (decomp.), as a colourless syrup from which 
the benzoylated hydrochloride, m. p. 169—170°, may be obtained as 
slender, prismatic needles. 

5-Lodoguaiacyloaypropanediol, OMe*C,H,1°0O-CH,-CH(OH)-CH,:OH, 
m. p. 109°, erystallises in slender, colourless, odourless needles. 

y-Dimethylamino-a-o-tolyloxypropanol, b. p. 175—178°/28 mm., gives 
a benzoyl derivative, the hydrochloride of which bas m. p. 138° and 
crystallises in colourless, silky needles. 

p- Nitrobenzoyl-y-dimethylamino -a-thymoxypropanol hydrochloride, 
m. p. 161°, crystallises in large, yellow, octahedra from a mixture of 
alcohol and ether; the meta-csomeride, m. p. 187°, forms small, hard 
prisms from alcohol. 

m-Tolyl glycide ether, b. p. 136°5°/14 mm., on treatment with 
dimethylamine gives -+y-dimethylamino-a-m-tolyloxypropanol, b. Pp. 
178—180°/14 mm., as a colourless syrup; the benzoylated hydrochloride, 


m. p. 138—139°, crystallises in rectangular tablets from acetone. 
T. A. H. 


Preparation of Derivatives of Aldehydo- and Keto-cyano- 
MN hydrins containing Sulphur. 

OH ro” pCR (CS NH) OAc Aveust Abert (D.R.-P. 259502). 
2 S0- —The crystalline compound (an- 
YY nexed formula), decomp. 145°, is 
obtained when a benzene solution of methylenedioxyacetylmandelo- 


nitrile, CH,<0>0,H,CH(CN)-OAc, is treated with alcoholic am- 


monia and the solution saturated at 0° with hydrogen sulphide ; 
after some time the product separates in crystalline form. : 

The compound from benzoyl-o-nitromandelonitrile crystallises with 
1 mol. of ethyl alcohol and decomposes at 160°. F. M. G. M. 
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Chloroquinolsulphonic Acids and Their Conversion into 
Chloro-y-benzoquinonesulphonic Acids. ALPHonse S#YEWETZ 
and J. Parts (Bull. Soc. chim., 1913, [iv], 13, 486—491. Compare 
A., 1911, i, 360; this vol., i, 492).—Part of this work has been 
described already (loc. cit.). Chloroquinol on sulphonation by the method 
already described (loc. cit.) yields sodium ch/oroquinolsulphonate, 

C,H,Cl(OH),°SO,Na, 
colourless leaflets, soluble in water, but not in alcohol, which acts as a 
photographic developer in presence of alkalis, and on oxidation’ by 
sodium dichromate and sulphuric acid yields sodiwm chloro-p-benzo- 
quinonesul phonate, bright yellow needles, soluble in water but not in 
alcohol, which has oxidising properties, and in aqueous solution liberates 
iodine from iodides in presence of acids. T. A. H. 


Unsaturated Compounds. Method of Reaction of Enols and 
Phenols. Kurt H. Meyer and 8. Lennarpr (Annalen, 1913, 398, 
66—82).—It has been shown (this vol., i, 704) that the enolic grouping 
represents one of the most reactive states in organic chemistry. The 
additive capacity of the double linking is enormously increased by the 
presence of the hydroxyl group, as is proved by comparative 
experiments on the rate of addition, of alcoholic bromine and of p-nitro- 
benzenediazonium hydroxide, to pairs of substances differing only by 
the one containing a hydroxyl group where the other contains a 
hydrogen atom, as, for example, styryl methyl ketone and benzoyl- 
acetone. The reactivity of the enolic grouping is not connected, as 
Hinsberg supposes, with the dissociability of the hydrogen atom, 
because alkyl ethers of enols, which do not contain the mobile 
hydrogen atom, are also extremely reactive. 

Recent researches on the action of ozone, potassium permanganate, 
and hydrogen on benzene have shown that the latter behaves like a 
substance containing very slowly reacting ethylenic linkings. The 
comparatively great reactivity of phenol, therefore, is explicable as 
being due to the activating influence of the hydroxyl group on the 
double linking. This view is supported by the fact that phenolic 
ethers are almost as reactive as phenol itself. Phenol, anisole, 
resorcinol, resorcinol dimethyl ether, a-naphthol, a-naphthyl methyl 
ether, 8-naphthol, B-naphthyl methy] ether, and anthranol each reacts 
instantly with alcoholic bromine at 0°. The preceding ethers with the 
exception of anisole react as readily as phenol with diazo-hydroxides ; 
benzeneazophloroglucinol trimethyl ether, m. p. 82°5°, garnet-red crystals, 
easily soluble in dilute mineral acids, p-nitrobsnzeneazophloroglucinol 
trimethyl ether, m. p. 150°5°, brown needles with violet lustre, 
p-nitrobenzeneazoresorcinyl dimethyl ether, m. p. 152°, red needles, and 
p-nitrobenzeneazo-a-naphthyl methyl ether, w. p. 169°, red needles, are 
described. a-Naphthyl methyl ether in glacial acetic acid reacts 
readily with nitrous acid, yielding nitroso-c-naphthol, methyl alcohol 
being eliminated. 

It is probable that all substances containing the groups ‘CH:C-OR or 
‘CH:C-NR contain an activated ethylenic linking. Examples of the 
latter kind are found in the reactivity of pyrroles with aldehydes, 
halogens, and diazo-compounds ; 1 :2-dimethylindole condenses with 
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p-nitrobenzenediazonium hydroxide in glacial acetic acid to form a 
substance, C,,H,,O,.N,, m. p. 204—205°, dark red crystals. C. 8. 


Aromatic Telluretine Compounds. I]. Karu Leperer (Jer., 
1913, 46, 1810—1812. Compare this vol., i, 615).—The methyl, ethyl, 
and propyl esters of a-bromopropionic acid have been heated to 50° 
with diphenyl telluride and the telluretine compounds isolated with 
difficulty and in poor yields. JMethyl diphenyl-a-propionyltelluretine 
bromide [a-bromodiphenyltelluripropionate |, TePh, BreCH Me-CO,Me, and 
the ethyl and propyl esters, and also methyl diphenyl-a-isobutyry!- 
telluretine bromide [a-bromodiphenyltelluriisobutyrate |, 

TePh,Br-CMe,*CO,Me, 
are white, amorphous substances with indefinite melting points. 
J.C, W. 


1-Benzoyl-2-phenyl-A?-cyclopentene. Epovarp Baver (Compt. 
rend., 1913, 156, 1470—1472).—The conversion of ad-dibenzoylbutane 
intothe twocycliccompounds 1-benzoyl-2-phenyl-A1-and-A?-cyclopentenes 
by the action of sodium ethoxide (compare A., 1912, i, 777) is equally 
well brought about by sodamide. 1-Benzoyl-2-phenyl-A?-cyclopentene, 
thus constituted, should behave as a dialkylacetophenone (compare 
Haller and Bauer, A., 1909, i, 108), and the author has now proved 
this to be the case. It reacts with sodamide in anhydrous benzene, 
giving a sodium derivative which, on the addition of methyl iodide, 
is converted into the the corresponding 1-benzoyl-2-phenyl-1-methyl-A?- 
cyclopentene (formula IT), b. p. 223—224°/23 mm.,a viscid oil instantly 
decolorising potassium permanganate solution in the cold. This 


Ph Ph Ph Ph 
7 HBa f MeBz 7\HMe _ 7 \Me-CO-NH, 
|e ats, a,—n, 4a,/H, 

(L.) (IL) (IIL) (IV.) 


methyl derivative reacts further with sodamide (compare Haller 
and Bauer, Joc. cit.) and is decomposed, giving a mixture of 2-phenyl-1- 
methyl-A*-cyclopentene (formula III), b. p. 116—117°/20 mm., and 
benzamide on the one hand, and benzene and 2-pheny/-1-methyl-A?-cyclo- 


pentene-1-carboxylamide (formula IV), m. p. 165°, on the other. 
W. G. 


1-Benzoyl-2-phenyl-Al-cyclopentene. Epovarp Baver (Compt. 
rend,, 1913, 156, 1684—1686. Compare A., 1912, i, 777; preceding 
abstract).—Sodamide acts on 1-benzoyl-2-phenyl-A1-cyclopentene in 
the same manner as on benzophenone (compare A., 1908, i, 987), 
giving 2-phenyl-A}- cyclopentene-l-carboxylamide and benzene and 
1-pheny]-A1-cyclopentene and benzamide. 

On boiling 1-benzoyl-2-phenyl-Al-cyclopentene with sodamide in 
benzene a brick-red precipitate is obtained, which is decolorised on 
treatment with water. This product is separable by crystallisation 
from ether into benzamide and 2-phenyl-A1-cyclopentene-1-carboxylamide, 
needles, m. p. 135—136°, which rapidly reduces alkaline permanganate 
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and decolorises bromine in chloroform. On hydrolysis with alcoholic 
potassium hydroxide it yields a mixture of two isomeric acids, 
C,,H,,0., 
separable by crystallisation from ether into 2-phenyl-Al-cyclopentene- 
carboxylic acid, m. p. 157°, and an acid, m. p. 124—125°, differing 
from the other only in the position of the ethenoid linking in the 
nucleus, and which gives the corresponding amide, m. p. 178—179°. 
From the original benzene solution, after distilling off the solvent, 
there is obtained 1-phenyl-A1-cyclopentene, m. p. 23°, b. p. 120—121°/ 
20 mm., D? 0 98617, n® 1:56723, nD 1:5734, n% 159017, which yields 
a picrate, m. p. 645°. On reduction by sodium in absolute alcohol it 
gives phenylcyclopentane. W. G. 


Preparation of Nitriles from Taoiocarbamides [and from 
Thiocarbimides]. FARBENFABRIKEN voRM. FrizpR. Bayer & Co. 
(D.R.-P. 259363, 259364).—It has been shown by Weith (A., 1875, 
901, 908, 1241) that nitriles (in very small yield) can be obtained by 
the action of copper powder on thiocarbamides, and this reaction has 
now been carried out with cheaper material, such as iron, in the presence 
of machine or paraffin oils or anthracene. 

o-Toluonitrile is obtained in 61% yield when a mixture of iron 
(20 parts) and paraffin (100 parts) is slowly treated at 280° with 
10 parts of o-ditolylthiocarbamide. The preparation of the following 
compounds is also described : m-toluonitrile in 62% yield, p-toluonitrile 
in 75% yield, 8-naphthonitrile in 75% yield, m-xylonitrile in 65% yield, 
p-methoxybenzonitrile in 67% yield, p-chlorobenzonitrile in 51% yield 
from p-dichlorophenylthiocarbamide, p-cyanoquinoline in 21% yield from 
p-diquinolylthiocarbamide, octoaitrilein 61% yield from diheptylthiocarb- 
amide, and phenylacetonitrile in 20% yield from dibenzylthiocarbamide. 

The second patent describes the preparation of many of the preceding 
compounds by substituting the corresponding thiocarbimides for the 
thiocarbamides, the average yield of product being about the same. 

F. M. G. M. 


Polymerisation. ApraHam Kronsrzin (22zr., 1913, 46, 
1812—1814).—A claim for priority in the study of polymerisation 
from the chemical, physical, technical, and also physiological points of 
view (compare Liebermann and Kardos, this vol., i, 476). J.C. W. 


Preparation of Diphenyleneacetic Acid (9-Fluorenecarb-. 
oxylic Acid) from Benzilic Acid and Aluminium Chloride. 
DanieEL VorLANDER and ALFRED Prirzscue (Ber., 1913, 46, 
1793—1796).—The fact that Vorlinder and Huth assumed the forma- 
tion of the unknown nitrile of benzilic acid as an intermediate stage in 
the condensation of benzoyl cyanide to 9-cyanofluorene (A., 1911, 
i, 867) has led to the study of benzilic acid itself, with the result that 
a good method for the preparation of 9-fluorenecarboxylic acid has been 
discovered. Triphenylacetic acid could not be detected in the product, 
and therefore diphenylchloroacetic acid cannot represent an inter- 
mediate stage. Carbon disulphide, or preferably benzene, may be used 
a8 a solvent, but they do not enter into the reaction. The fluorene- 
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carboxylic acid was characterised by conversion into the unstable 
chloride with thionyl chloride, then into the amide, 

eg >CH-CON H,, 
microscopic needles, m. p. 250°, and finally into the nitrile (Wislicenus 
and Russ, A., 1910, i, 840). 

Phenylglyoxylic acid also condenses with benzene in presence of 
aluminium chloride, forming benzilic acid, and subsequently the above 
9-fluorenecarboxylic acid. Ethyl phenylglyoxylate gives the same result, 
whereas the action of magnesium pheny! bromide leads to the formation 
of ethyl benzilate and, with an excess, benzopinacone. In toluene 
solution, phenylglyoxylic acid condenses to p-methylfluorenecarboxylic 
acid, C,,H,,0,, which has m. p. 210°, and yields p-methylfluorene in 
leaflets, m. p. 88°, on distillation with soda-lime, 

The alkaline solution of the condensation product of diphenylene- 
glycollic acid and benzene has a violet fluorescence and contains a little 
9-phenylfluorenecarboxylic acid, C.,.H,,0,, which crystallises in white 
needles, m. p. 183°, and is easily transformed into 9-phenylfluorene 
(Kliegl, A., 1905, i, 187). J.C. W. 


Pimaric Acid. Leo A. Tscnucarv and P. Trxaru (Ber., 1913, 
46, 1769—1774. Compare Vesterberg, A., 1886, 365, 1038; 1888, 
249 ; 1906, i, 92; 1907, i, 213).—The authors confirm Vesterberg’s 
conclusion that galipot must contain at least three acids. d-Pimaric 
acid has m. p. 211—212°, [a], +55°40°, [a], +72°52°, [a], +97°20°, 
[a]r + 123°0°, [a],/[a], 2°20°. 2°129Grams of acid are soluble in 100 
grams of absolute methyl! alcohol at 25°. The acid is monobasic. The 
sodium salt has [a], +30°12°, [a], +38°86°, [a], +52°42°, [a], + 67°37°, 
[a],/[a]_ 2°23° in methyl-alcoholic solution (c= 2°174). Methyl] pimarate, 
m. p. 69°, obtained by the action of methylsulphate on an aqueousalcoholic 
solution of sodium pimarate in the presence of an excess of sodium 
hydroxide or carbonate, has [a], + 46°30°, [a], +60°45° [a], + 81°36°, 
[a]p + 102°7°, [a]s/[a]c 2°32. 

In the presence of spongy platinum, hydrogen converts d-pimaric 
acid into dihydropimaric acid, m. p. 240—241°; 100 grams of 
absolute methyl alcohol dissolve 0°478 gram acid. In ethy] alcoholic 
solution (c= 0566) at 20° the latter has [a], +14:57°, [a], +19°43°, 
[a]x + 26°05°, [a], +37°53°, [a],/[a], 2°57. 1tismonobasic, and forms 
salts closely resembling those of pimaric acid. The sodiwm salt has 
‘ in methyl alcoholic solution (¢ = 3°568) at 20°, [a], +4°41°, [a], +5°46°, 
[ale +7°84°, [a], +11°14°, [a],/[a], 256. The ammonium salt crystal- 
lises in long, thin needles. 

The authors consider that pimaric acid is probably a tetracyclic 
compound with one double bond. H. W. 


Preparation of Phenolcarboxylic Acids. Josep Ze.Tner and 
Max Lanpavu (D.R.-P. 258887. Compare A., 1876, ii, 632; 1877, 
i, 77 ; ii, 415)—The action of chloroform or carbon tetrachloride on 
phenols has been studied (Joc. cit.), and the reaction is now found to 
proceed smoothly under atmospheric pressure in the presence of copper 
powder, or a salt of copper. 


) 
B 
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When phenol (9-4 parts), a 40% solution containing potassium 
hydroxide (39°2 parts), carbon tetrachloride (16 parts), and 0°3 part 
of copper, are boiled together during eight hours under reflux, it 
gives rise to a mixture of salicylic acid (25%) and p-hydroxybenzoic 
acid (30%). 

The preparation of the following compounds is also described : 
4-hydroxy-m-toluic acid, m. p. 146—147°, in 60% yield from p-cresol ; 
an 80-—85% yield of a mixture of 6- and 4-hydroxy-m-toluic acids from 
o-cresol, A 45% yield of 3-nitrosalicylic acid (compare Hasse, Joc. cit.) 
from o-nitrophenol ; and of 5-chlorosalicylic acid (in 75% yield) from 
p-chlorophenol. Guaiacol furnished vanillic acid, m. p. 207°, and 
quinol gave rise to gentisic acid. Salicylic acid gave a 70—75° yield 
of a mixture of phenol-2 : 4- and 2:6-dicarboxylic acids separable by 
means of their barium salts, whilst m-cresotic acid furnished a-coccinic 
acid (A., 1897, i, 539), and o-cresotic acid yielded 1-hydroxy-2-methyl- 
benzene-4 : 6-dicarboxylic acid (a-hydroxyuvitic acid), m. p. 294—295°. 

F. M. G. M. 


Preparation of Acetylcarbinyl 0o-Thymotate. Apotr Dieren- 
CH BACH and Ricuarp Zaun (D.R.-P. 258936).—The 
IN . methyl and ethyl esters of o-thymotic acid are 
| (00, CE Ae known (A., 1910, i, 38), and acetylcarbinyl o-thymo- 
. /OH tate, m. p. 75° (annexed formula), has now been 
CH prepared by the action of monochloroacetone on 
i iit sodium o-thymotate. F. M. G. M. 


a-Hydroxy-y-phenylcrotonic Acid; its Preparation; New 
Isomerisation. J. Bouaautt (Compt. rend., 1913, 156, 1468—1470, 
Compare A., 1912, i, 770; this vol., i, 269).—a-Hydroxy-y-phenyl- 
crotonic acid is most readily prepared from its amide by choice of 
suitable hydrolysing agents, which will not bring about its isomerisa- 
tion into benzylpyruvic or benzoylpropionic acids. Aqueous solutions 
of alkali carbonates or hydrogen carbonates boiled for thirty to forty 
minutes with the amide convert 30—40% into the acid required, with 
only a small admixture of its isomerides. As acid hydrolysing agents, 
the best are aqueous solutions of oxalic or phosphoric acids, oxalic 
acid (74%) giving a yield of 80% of the acid required. 

The author has isolated a new isomeride, m. p. 91°, which appears 
to be the enolic form of benzoylpropionic acid, and to have the con- 
stitution C,H,*C(OH):CH-CH,°CO,H. It is readily converted by 
alkalis and strong acids into the ketonic form. W. G. 


Preparation of Halogen Alkyl Esters of o-Acetoxybenzoic 
Acid. Ricuarp WoLFFENSTEIN (D.R.-P. 258888. Compare A., 1912, 
i, 556, 768).—The crystalline ester, OAc°C,H,-CO-O-CHMe:CCl,, 
m. p. 52°, is obtained when o-acetoxybenzoyl chloride is heated with 
trichloroisopropyl alcohol in the presence of dimethylaniline, whilst 
the tribromo-tert.-butyl o-acetoxybenzoate, m. p. 90°, is prepared by the 
action of o-acetoxybenzoyl chloride on acetonebromoform [tribromo- 
tert-butyl alcohol], OH*CMe,°CBr,, and the compound formed when 
the latter constituent is replaced by dichloroisobutyl alcohol is also 
mentioned. F, M. G. M. 


3$c2 


i, 728 ABSTRACTS OF CHEMICAL PAPERS. 


Benzoylcyanohydrins of Ketones, and Amides, and Hydroxy- 
acids Derived from Them. Juries Atoy and Caries Rapaut 
(Compt. rend., 1913, 156, 1547—1549. Compare A., 1912, i, 462).— 
Benzoylcyanohydrins can be readily obtained from ketones by the 
gradual addition of benzoyl chloride (1/10th mol.) to a solution of 
potassium cyanide (1/10th mol.) in 100 c.c. of water containing the 
ketone (1/10th mol.). The mixture is shaken for three hours and 
then extracted with ether, from which the cyanohydrin crystallises. 
They are, in general, quite crystalline and stable, and are hydrolysed 
by sulphuric acid, giving the corresponding benzoylamide, which is 
further hydrolysed by sodium hydroxide to benzoic acid and the 
hydroxy-acid. 

Thus acetone gives propylidenebenzoylcyanohydrin, OBz'CMe,°CN, 
m. p. 36—37°, yielding the amide, OBz*CMe,-CO-NH,, m. p. 
142—143°, which is hydrolysed to a-hydroxy-a-methylpropionic acid, 
m. p. 79°. 

Methyl propyl ketone yields B-amylidenebenzoylcyanohydrin, a syrupy 
liquid, hydrolysing to the benzoylamide, m. p. 126°, which on further 
hydrolysis yields a-hydroxy-a-methylvaleric acid, OH*CPrMe:CO,H, m. p. 
46—47°. 

Diethy] ketone gives a small yield of y-amylidenebenzoylcyanohydrin, 
a liquid, which furnishes an amide, OBz*CEt,*CO’NH,, m. p. 149—150°. 

cycloHexanone gives cyclohexylidenebenzoyleyanohydrin, 

OBz’C,H,,°CN, 
m. p. 71°, yielding an amide, m. p. 118°, which is hydrolysed to 
cyclohexanol-]-carboxylic acid. 

3-Methylcyclohexanone gives a benzoyleyanohydrin, m. p. 125—126°, 
yielding the amide, m. p. 135—136°, which on hydrolysis gives 
3-methyleyclohexanol-l-carboxylic acid. 

4-Methylcyclohexanone is converted into the benzoyleyanohydrin, 
m. p. 86°, this giving an amide, m. p. 122°, which finally yields 
4-methylcyclohexanol-1-carboxylic acid, m. p. 80—81°. W. G. 


The Action of Nitric Acid on the Dihydroxybenzoic Acids. 
Franz voN HemMEtMAyR (Monatsh., 1913, 34, 811—820).—Of the 
dihydroxybenzoic acids it is not the compound in which the carboxy] 
group is most firmly attached which can be nitrated most satisfactorily, 
bat the important condition apparently is resistance to oxidation by 
the nitric acid ; for example, B-resorcylic acid can be nitrated success- 
fully, whilst gentisic acid, the nitro-derivative of which is much 
more stable, is for the greater part oxidised to oxalic acid. The author 
has therefore compared the behaviour of these acids towards nitric 
acid (D 1°4), and finds that the acids derived from catechol and quinol 
are oxidised almost entirely to oxalic acid. It is an interesting fact 
that those acids in which the meta-positions are unoccupied and in 
which at least one of these vacant positions is in a para-position 
to a hydroxy-group, more readily undergo nitration (compare von 
Hemmelmayr, this vol., i, 468). 

3:4-Dihydroxybenzoic (protocatechuic) acid with the nitric acid 
alone or in acetic acid solution gave much oxalic acid, together with 
orange-red needles of a substance, O,0,,N,, possibly tetranitro 
o-benzoquinone. 
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2 : 3-Dihydroxybenzoic acid gave a vigorous reaction with production 
of oxalic acid. 

3:5-Dihydroxybenzoic (a-resorcylic) acid reacted vigorously, giving 
mainly oxalic acid together with a small quantity of an impure yellow, 
crystalline substance. By allowing the nitration to proceed in ethereal 
solution, the oxidising effect of nitric acid is diminished, and a nitro- 
3: 5-dihydrowybenzoic acid, deep red needles, m. p. 210° (decomp.), could 
be isolated in small quantity. 

2: 6-Dihydroxybenzoic (y-resorcylic) acid gave a vigorous reaction 
from the product of which a trinitrohydroxybenzoic acid, brownish-red, 
microscopic needles, decomp. at 240°, could be isolated. 

2 : 5-Dibydroxybenzoic (gentisic) acid, when nitrated in cold ethereal 
solution, gave an approximately 30% yield of nitrogentisic acid 
(compare Klemenc, this vol., i, 49), which crystallises with 2H,0. 

DD. ¥. Z, 


Preparation of Anthraquinone-a-carboxylic Acids. Bapiscus 
Aniuin- & Sopa-Fasrik (D.R.-P. 259365. Compare A., 1911, i, 279 ; 
1912, i, 979 ; this vol., i, 49).—1-Chloroanthraquinone-4-carboxylic acid, 
m. p. 229—230°, is prepared by heating together phthalic anhydride 
and p-chlorotoluene in nitrobenzene solution, and introducing chlorine 
at a temperature of 160—170°. 

When phthalic anhydride and m-xylene are condensed in the presence 
of chlorine, they furnish 3-methylanthraquinone-l-carboxylic acid, 
m. p. 246—247°, and apparently identical with that previously 


prepared by Wachendorff and Zincke (A., 1878, 232), whilst oxidation 
of the sodium salt with potassium permanganate furnishes anthra- 
quinone-1 ; 3-dicarboxylie acid, m. p. above 300°. F. M. G. M,. 


Preparation of Phenylmethylphthalide. Atrons OsTERSETZER 
(Monatsh., 1913, 34, 795—796).—From analogy to the behaviour of 
the o-aldehydic acids which yield alkyl substituted phthalides (Mermod 
and Simonis, 1908, i, 342 ; Simonis, Marben and Mermod, 1906, i, 32), it 
might be expected that o-ketonic acids when treated with a Grignard 
reagent should yield dialkyl substituted phthalides. 

The reaction product of o-benzoylbenzoic acid and magnesium phenyl 
bromide is an oil, but magnesium methyl! iodide gave phenylmethyl- 


phthalide, Wir. >O, leaflets, m. p. 76°; the intermediate 


hydroxy-acid could not be isolated. ee A 


The Action of Phthalylacyl Chlorides on Benzene and 
Aluminium Chloride. Ernst Prazsier (Ser, 1913, 46, 
1700—1702).—Although phthalylphenylglycyl chloride (Pfaehler, this 
vol., i, 751) behaves similarly to phthalylglycyl chloride and the 
aliphatic homologues of this substance towards benzene and aluminium 
chloride, some of its higher homologues, such as phthaliminophenyl- 
propionyl chloride, act in a different manner. 

Phthaliminophenylpropionyl chloride, 


O,H,<Go>N-CH(CH,Ph)-COCI, 
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m. p. 131—132°, was obtained from the corresponding acid, m. p. 
176—177°, which is produced when phthalaminobenzylmalonic acid, 
m.p. 160—170° (compare Sérensen, A., 1903, i, 834), is heated. When 
warmed with an equimolecular quantity of aluminium chloride in 
benzene solution, 2-phthalimino-1-hydrindone, 
CO CH 
OH <9 > NCH< 92> CH 

m. p. 191°, is obtained by intramolecular elimination of hydrogen 
chloride ; it was not found possible to produce this substance by direct 
dehydration of ‘the free acid. By heating the phthaliminohydrindone 
in acetic acid solution with fuming nitric acid at first in the open and 
afterwards in a sealed tube at 135°, the phthalyl nucleus is oxidised 
with the production of 2-amino-l-hydrindone hydrochloride, 


0,H,<¢02>CH-NH,,HC! 
(compare Gabriel and Stelzner, A., 1897, i, 61). D. F. T. 


Hydrogenation of Santonic Acid. Guipo Cusmano (Atti R. 
Accad. Lincet, 1913, [v], 22, i, 507—510).—When sodium santonate 
is treated with hydrogen in presence of platinum-black until no more 
gas is absorbed, a tetrahydrosantonic acid, C,,H,,0,, is formed ; it 
crystallises in prisms or in leaflets, m. p. 190° (decomp.). The same 
tetrahydro-derivative was obtained in an experiment in which only 
one-fourth of the requisite amount of hydrogen was employed, and a 
corresponding quantity of santonate remained unaltered. In this 
experiment was also isolated a small quantity of a substance, which 
formed acicular prisms, m. p. about 99°, and gave a green fluorescence 
with alcoholic potassium hydroxide. This compound of m. p. 99° gives 
an oxime, which crystallises in lustrous needles, m. p. about 235°. 
Tetrahydrosantonic acid dissolves in carbonates in the cold, gives no 
coloration with alcoholic potassium hydroxide, and has no bitter taste. 
When treated with acids it loses water. It dissolves readily in 
concentrated hydrochloric acid ; the solution becomes greenish-brown, 
and if left exposed to the air deposits a substance, which after recrystal- 
lisation forms large, colourless, prismatic crystals, m. p. 88°. This 
compound does not dissolve in carbonates in the cold, but when its 
alkaline solution (obtained in the warm) is acidified, an acid separates 
in laminar crystals, which at first have m. p. about 130°, but after 
exposure to the air acquire the m. p. of tetrahydrosantonic acid. 
The substance of m. p. 88° crystallises from light petroleum in lamine 
or in prisms of m. p. 102°, and these are converted into tetrahydro- 
santonic acid by boiling with potassium hydroxide. Conversely, if 
tetrahydrosantonic acid is boiled with V-sulphuric acid the substance 
of m. p. 102° is obtained. Tetrahydrosantonic acid yields an oxime, 
which crystallises in colourless prisms, m. p. 222° (decomp.), and on 
boiling with dilute sulphuric acid yields the above-mentioned compound 
of m. p. 102°. When an acetic acid solution of the oxime is treated 
with nitrous acid, a crystalline compound of m. p. 130° is formed ; it 
yields a blue color&tion with a sulphuric acid solution of diphenyl- 
amine. On treatment with concentrated sulphuric acid the oxime is 
converted into a substance which crystallises in rectangular tablets, 
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m. p. 235° (not sharply) ; this compound does not dissolve in carbonates 
in the cold, and it reduces Fehling solution after hydrolysis with acid. 
The two oximes which have been mentioned can be obtained directly 
from the raw product of the hydrogenation, but together with them 
there is then observed a third oxime, which forms small, colourless 
needles, m. p. 240° (decomp.). From alkali solutions of this substance 
sulphuric acid precipitates a compound, crystallising in regular, 
hexagonal laminz, m. p. 160—162°. R 


Hydrogenation of Santonin. Yasunixo Asanina (Ber., 1913, 
46, 1775—1777).—Tetrahydrosantonin, ©,,H,.0,, is formed by the 
action of hydrogen on a solution of santonin in glacial acetic acid 
in the presence of platinum-black. It consists of thin, white leaflets, 

CMe CH m. p. 155—156°, [a]? +60°56°, in 

N es chloroform solution. It yields a clear 

H,0/ No eG solution after protracted boiling og 

OC -CHM saturated aqueous barium hydroxide, 

ee asikeus from which the original substance is 

e OH; reprecipitated on acidification, and 

thus contains the lactonic group intact. In glacial acetic acid 

solution, it is stable towards permanganate. It yields an oxime, 
C,;H,,NO,, m. p. 225°, [a]Jp —17°78°, in chloroform solution. 

The author is led to the conclusion that the annexed formula for 
santonin most readily harmonises with the above data. Rg. ©. 


Methylcarbonato-derivatives of Phenolcarboxylic Acids 
and their Use for Synthetic Operations. [X. Derivatives of 
Pyrogallolcarboxylic Acid. Emm Fischer and Max Rapaport 
(Sitewngsber. K. Akad. Wiss. Berlin, 1913, 493—506).—When an 
excess of methyl] chloro-formate is allowed to act on pyrogallolearb- 
oxylic acid the trimethylcarbonato-compound is obtained. Phosphorus 
pentachloride converts it into the corresponding chloride, which crystal- 
lises from ether and has been used for the following synthetic 
operations. 

Benzene and aluminium chloride convert it into a product yielding 
2:3:4-trihydroxybenzophenone on hydrolysis, which is identical with 
the dye alizarin-yellow-A ; the structure of this is thus established. 

By interaction of the chloride in alkaline solution with p-hydroxy- 
benzoic acid and subsequent elimination of the methylearbonato-groups 
the didepside, pyrogallolcarboyl-p-hydroxybenzoic acid, 

C,H,(OH),°CO-0-0,H,°CO,H, 
isomeric with, galloyl-p-hydroxybenzoic acid is obtained. 

The new term, carboyl, denoting the carboxylic acid radicle is 
derived in a similar way to benzoyl from benzoic acid—the radicle of 
pyrogallolcarboxylic acid is thus pyrogallolcarboyl. 

When dextrose is shaken with the chloride and quinoline in chloro- 
form solution, five trimethylcarbonatopyrogallolcarboyl residues are 
introduced into the sugar. On cautious hydrolysis a tannin is obtained 
isomeric with pentagalloyldextrose. 

Trimethylearbonatopyrogallolearboxylic acid, C,H,(O-CO,Me),*CO,H, 
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crystallises in tiny, colourless platelets, m. p. 122—124° (corr.). The 
pure acid gives hardly any coloration with ferric chloride. 

The corresponding chloride crystallises in colourless, lancet-shaped 
needles, m. p. 67—68° (corr.). 

The methyl ester, C;H,(O-CO,Me),*CO,Me, crystallises in microscopic, 
stout double pyramids, m. p. 82—84°, the homologous ethyl ester 
crystallises in tiny, oblique plates, m. p. 91—94° (corr.). 

Trimethylcarbonatopyrogallolcarboyloxy benzoic acid, 

C,H,(O-CO,Me),-CO-O-C,H,°CO,H, 

crystallises in slender, microscopic platelets, m. p. 198—199° (corr.). 
Ammonia converts it into pyrogallolcarboyl-p-hydroxybenzoic acid, 
C,H,(OH),-CO-0°C,H,°CO,H. The didepside crystallises in very small, 
lustrous crystals aggregated in bunches, m. p. 235—238° (corr., decomp.). 
With ferric chloride a blue or bluish-violet coloration is produced. 

Penta-[trimethylcarbonatopyrogallolcar boy! |-dextrose, 

C,H,O,[CO-C,H,(O-CO,Me),],, 

forms a colourless, amorphous powder which sinters at 100°, m. p. 
about 130°, [a] +27°. 

Pentapyrogallolcarboylglucose forms also a colourless, amorphous 
powder, which sinters about 160°, m. p. 200° (decomp.), [a] +69°1°% It 
differs from tannic acid and pentagalloylglucose in being sparingly 
soluble in water. E. F, A. 


Synthesis of o-Diorsellinic Acid. Emi Fiscuer and Hermann 
O. L. Fiscuer (Sitzungsher. K. Akad. Wiss. Berlin, 1913, 507—512).— 
Two didepsides are derived from orsellinic acid according as coupling 
takes place in the ortho- or para-positions. The product previously 
obtained (this vol., i, 477), identical with the natural lecanorcic acid, 
was considered to be the p-diorsellinic acid, and this is now confirmed 
by the synthesis of the ortho-isomeride. 

Methylcarbonato-orcylaldehyde (Hoesch, this vol., i, 474) is readily 
coupled with dimethylcarbonato-orsellinyl chloride in alkaline solution, 
yielding the following compound (I). The corresponding acid is 


CHO CO,H 
Me” Yo— co Me/ ‘\jo—-co 
Me/ 0-CO,Me (IL) \/ Me/ ‘ou 

a, 
OH 


Ty \ 
() §-c0,Me 


obtained on oxidation with permanganate, and it is converted into the 
o-diorsellinic acid on elimination of the methyl carbonato-groups by 
means of dilute ammonia. The o-diorsellinic acid (II) differs from 
lecanoric acid in solubility, melting point, and in its behaviour towards 
ferric chloride. It differs also from the gyrophoric acid described 
by Hesse (A., 1901, i, 151). 
Trimethylcarbonato-orsellinoylorcylaldehyde crystallises in slender, 
pliable needles, m. p. 112—113° (corr.). 
Trimethylearbonato-o-diorsellinic acid separates in tiny, six-sided 
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platelets which sinter at 150°, m. p. 158° (corr., decomp.). With ferric 
chloride only a yellow coloration is obtained. 

o-Diorsellinic acid (formula II) forms colourless, tiny needles much 
intergrown, but appears somewhat yellow in bulk. It has m. p. 
120—125°, becomes solid, and melts again at 180—185°. EF. A. 


Angeli-Rimini Reaction of the Aldehydes. Luict Ba.piano 
(Atti R. Accad. Lincet, 1913, [v], 22, i,575—579).—Polemical. A reply 
to Angeli (A., 1912, i, 626). R. V.S. 


Quantitative Investigation of the Photochemical Trans- 
formation of o-Nitrobenzaldehyde into o-Nitrosobenzoic Acid. 
Anton Karan (Ber., 1913, 46, 1628—1634).—Polemical. The author 
maintains the sufficiency of his methods and the accuracy of the 
results obtained by him (this vol., i, 51) against the criticism of 
Weigert and Kummerer (this vol., ii, 370). R, V.S. 


Some Derivatives of Methylceyclopentan-3-one. Marcern 
GopcHot and Fétix Tapoury (Compt. rend., 1913, 156, 1779—1781. 
Compare this vol., i, 278).—By the action of dry chlorine on methyl- 
cyclopentan-3-one in diffused light at a temperature below 25°, 2-chloro- 
methyleyclopentan-3-one, CgH,OCI, is obtained as a colourless oil, b. p. 
80—82°/8 mm., D® 1-128, n> 1°465. On boiling this chloro-derivative 
with water it yields a mixture of methylcyclopentan-2-ol-3-one, b. p. 
83—85°/12 mm., and 2-methyl-Al-cyclopenten-5-one, b. p. 50°/12 mm. 
The former of these compounds is a pale yellow, syrupy liquid, giving 
a violet coloration with ferric chloride, and yielding an unstable phenyl- 
hydrazone. On oxidation the ketone-alcohol is converted into a-methy]l- 
glutaric acid. 2-Methyl-A!-cyclopenten-5-one is a colourless liquid, 
having b, p. 157—158°, D*0:9712, n> 14714. It is very soluble in 
water, and gives a semicarbazone, m. p. 230°, and an oxime, m. p. 127°. 

W. G. 


Reduction of Ketones and Aldehydes to the Corresponding 
Hydrocarbons by means of Amalgamated Zinc and Hydrochloric 
Acid. Enix Ciemmensen (Ber., 1913, 46, 1837—1843).—The appli- 
cation of amalgamated zinc has led to very good results in the reduction 
of fatty-aromatic ketones, and of aliphatic ketones and aldehydes to 
the corresponding hydrocarbons. In practice, an excess of granulated 
zine is left foran hour with 5% mercuric chloride, drained, and then 
heated with the substance and concentrated hydrochloric acid under 
reflux, care being taken that the evolution of hydrogen is brisk enough 
to keep the two liquids well mixed. 

By this means acetophenone gives ethylbenzene, or by using only 
the theoretical amount of acid, styrene. Propiophenone or phenyl- 
acetone give 90% yields of m-propylbenzene ; butyrophenone or benzy]l- 
acetone give 88—100% yields of m-butylbenzene, and methy! a-naphthyl 
ketone is reduced to a-ethylnaphthalene. Aromatic aldehydes are too 
Susceptible to the action of mineral acids, but, notwithstanding, a 46% 
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yield of toluene was obtained from benzaldehyde. Heptaldehyde, 
however, gives a good yield of m-heptane. The following reductions of 
aliphatic ketones give almost theoretical yields; methyl n-nonyl 
ketone to n-undecane, methyl n-heptadecyl ketone to n-nonadecane, di- 
n-heptadecyl ketone (stearone) to m-pentatriacontane. The method is 
being extended to other classes of compounds. J.C. W. 


Dynamic Isomerism. Henry E. Armstrone, THomas M. Lowry, 
Sipney Youne, Cecit H. Deson, James J. Doppiz, Martin O. Forster, 
and ArtHur LapwortH (Rep. Brit. Assoc., 1912, 115—116).—See 
Lowry and Glover, T., 1913, 103, 913. C. H. D. 


Synthesis of Violanthrone. CHRISTIAN SEER and Ro.anp ScHo.. 
(Annalen, 1913, 398, 82—96).—The constitution of violanthrone has 
been now proved, since the orientation of the benzoyl groups in the 
dibenzoyl-aa-dinaphthyl used in its synthesis (this vol., i, 59) has now 
been definitely settled. 

aa-Naphthidine in 3% hydrochloric acid at 0° is treated with sodium 
nitrite, and the tetrazotised solution is filtered into aqueous potassium 
cyanide and copper sulphate at 60°, whereby 4: 4’-dicyano-a: a’-di- 
naphthyl, m. p. 280—281°, pale yellow needles, is obtained. The 
latter is hydrolysed by alcoholic sodium hydroxide at 160—190°, and 
the resulting aa-dinaphthyl-4 :4'-dicarboxylic acid, m. p. 349—350°, 
colourless crystals, is converted by phosphoric and phosphory]! chlorides 
into the acid dichloride, pale brown crystals, from which 4 : 4’-dibenzoy]- 
aa-dinaphthyl is obtained by means of aluminium chloride and benzene 
in nitrobenzene at 70—75°. 4: 4'-Dibenzoyl-aa-dinaphthyl has now 
been prepared in orange-yellow needles, m. p. 146—147°; it is con- 
verted into violanthrone by aluminium chloride at 95—100° (Joc. cit.). 

By treatment with hydriodic acid, b. p. 127°, and red phosphorus at 
190° for ten hours, violanthrone is converted into a substance which is 
apparently its parent hydrocarbon, violanthrene, C,,H,,; it is a dark 
powder which is not attacked by alkaline sodium hyposulphite, and 
forms in concentrated sulphuric acid a blue solution with a brown 
fluorescence. 

5-Iodo-1-naphthoic acid, m. p. 253—254°, colourless needles, prepared 
in the usual manner from 5-amino-l-naphthoic acid, forms a methyl 
ester, C,,H,0,I, m. p. 81—82°. By heating the latter with copper 
powder at 220—240° in a current of carbon dioxide, methyl aa-di- 
naphthyl-5 : 5’-dicarboxylate, C,,H,,.0,, m. p. 173—174°, faintly yellow 
needles, is obtained. The acid, C,.H,,0,, m. p. 359—360°, microscopic 
needles, is converted into the crude chloride, m. p. about 150°, by 
phosphorus pentachloride, and the chloride is heated with aluminium 
chloride, benzene, and nitrobenzene at 70—80°, whereby 5 : 5’-dibenzoyl- 
aa-dinaphthyl, C,,H..0., m. p. 248—250°, glistening leaflets, is obtained. 
By heating the latter with aluminium chloride at 145°, neither 
Bz-1:1'-dibenzanthronyl nor violanthrone is produced, but benzan- 
throne ; whether this is present as such in the crude 5 :5’-dibenzoyl- 


aa’-dinaphthyl or is produced during the reaction was not determined. 
C. S. 
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Conversion of 3-Dimethylaminophenyl Methyl Sulphide 
into 3-Methylthiol-p-benzoquinone. TxHEopor Zincke and 
Jonannes Miter (Ber., 1913, 46, 1777—1781. Compare this vol., 
i, 355).—3-Methylthiol-4-nitrosodimethylaniline hydrochloride separates 
in red needles when a solution of sodium nitrite is added to a well- 
cooled solution of 3-dimethylaminophenyl methyl sulphide in hydro- 
chloric acid. The free base is best obtained by addition of sodium 
acetate, and forms green needles melting at 143° to a deep blue liquid. 
When boiled with V-sodium hydroxide, it yields dimethylamine and 
4-nitroso-3-methylthiolphenol, yellow needles, m. p. 186°, which is con- 
verted by acetic anhydride and sodium acetate into the corresponding 
acetyl derivatives, yellow needles, m. p. 165°. 4-Amino-3-methyl- 
thiolphenol is obtained by reduction of a boiling ammoniacal solution of 
4-nitroso-3-methylthiolphenol by hydrogen sulphide, and, after purifica- 
tion by sublimation in a vacuum, forms nearly colourless needles, m. p. 
154°, which readily oxidise on exposure to air. The alkali salts and 
the hydrochloride are readily soluble ; the sulphate is more sparingly 
soluble. The diacetyl derivative forms small, white crystals, m. p. 
100°, which contain 4 mol. acetic acid. When warmed with salicyl- 
aldehyde in alcoholic solution, the free base yields a substance, 

C,,H,,0,NS, 
yellowish-brown needles, m. p. 134°. 
3-Methylthiol - p - benzoguinone (annexed formula) is 
obtained by addition of dichromate solution to a solution 
of 4-amino-3-methylthiolphenol in dilute sulphuric acid 
and subsequent oxidation of the bluish-black product so 
obtained with nitric acid in acetic acid solution. An excess of 
nitric acid causes the elimination of the methylthiol group. 
It is therefore preferable to reduce the above quinhydrone 
to the quinol and oxidise the latter with dilute sulphuric acid 
and dichromate solution. 3-Methylthiol-y-benzoquinone forms red 
needles, m. p. 148°. Concentrated nitric acid (D1°4) dissolves it 
without change ; sulphurous acid reduces it to the corresponding quinol. 
When dissolved in chloroform and treated with chlorine, it gives 
tetrachloro-p-benzoquinone, whilst with aniline in hot glacial acetic 
acid solution it yields 2: 5-dianilino-p-benzoquinone and methyl 
mercaptan. 

3-Methylthiolquinol forms white needles, m. p. 83°, which are readily 
oxidised on exposure to air. With acetic anhydride and sodium acetate 
it yields a diacetyl compound, m. p. 101°. H. W. 


2-Aminoanthraquinone. Fritz UtitmMann and Ropert Mepen- 
WALD (Ber., 1913, 46, 1798—1809).—Two iminoanthraquinone nuclei 
have been linked together by an ethylene group, the sulphonic acid 
derived from aminoanthraquinone has been shown to be the 3-sulphonic 
acid, the preparation of the 1l-nitro- and 3-nitro-2-aminoanthra- 
quinones is described, and the condensation of 1 : 3-dibromo-2-amino- 
anthraquinone with bases has been studied. 

Toluene-p-sul pho - 2 - anthraquinonylamide, C,,H,0,*NH-SO,°C,H,, 
from 2-aminoanthraquinone and p-toluenesulphony| chloride in pyridine, 
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forms yellow needles, m. p. 304° (corr.), which give a red solution in 
hot alkalis or cold concentrated sulphuric acid. Excess of the sulphony| 
chloride gives rise to the disulphonamide, C,,H,,O,NS8,, in yellowish- 
brown crystale, m. p. 256° (corr.), whereas methyl sulphate yields 
toluene-p-sulpho-2-anthraquinonylmethylamide in yellow crystals, m. p. 
195° (corr.), from which 2-methylaminoanthraquinone, C,,H,O,*NHMe, 
may be obtained in long, ruby-red needles, m. p. 226—227° (corr.), by 
warming with concentrated sulphuric acid. When condensed with 
ethylene dibromide in a sealed tube, the original sulphonamide yields 
ethylenebistoluene-p-sulpho - 2-anthraquinonylamide, O,,H;,0,N,8,, in 
yellow crystals, m. p. 301° (corr.), which on hydrolysis with concen- 
trated sulphuric acid give ethylenebis-2-aminoanthraquinone, 


OH, <60>0,H,-NH-CH,-CH,-NH-C,H,<o>O,H,. 


This forms small, orange-yellow crystals, m. p. 400°, and gives a red 
vat with sodium hyposulphite, cotton being dyed orange. 

Fuming sulphuric acid (18—20% SO,) converts 2-aminoanthra- 
quinone into 2-aminoanthraquinone-3-sulphonic acid, C,,H,O,NS, a 
faintly yellow powder, which forms a white sulphate by the addition 
of water to the red solution in concentrated sulphuric acid, and also 
a golden-yellow sodium salt. Its constitution is determined by the 
formation of Scholl’s 1 ; 3-dibromo-2-aminoanthraquinone [A., 1907, 
i, 541, m. p. 249°5° (corr.), and not 239°] under the influence of 
bromine water, and the transformation into 2-chloroanthraquinone by 
eliminating the amino-group and then replacing the sulphonic group 
through the medium of sodium chlorate and hydrochloric acid. 

The chief product of the nitration of 2-acetylaminoanthraquinone is 
1-nitro-2-acetylaminoanthraquinone, C,,H,,O;N,, which forms long, 
silvery needles, m. p. 277—278° (corr.), and is hydrolysed by warm 
concentrated sulphuric acid to 1-nitro-2-aminoanthraquinone, m. p. 
310° (corr.) (Terres, this vol., i, 738, gives m p. 267°). Bayer & Co, 
(A., 1906, i, 677) also obtained the latter compound by nitrating 
the carbamate of 2-aminoanthraquinone, m. p. 279—280°, and hydro- 
lysing the carbamate of 1-nitro-2-aminoanthraquinone, m. p. 205° 
The addition of glacial acetic acid to the solution in fuming nitric 
acid, however, precipitates the isomeric carbamate of 3-nitro-2-amino- 

° anthraquinone, C,,H,,0O,N., in faintly yellow 

PX 4 i needles, m. p. 225° (corr.), thus affording a means 

& ) - — cA. hua 0 baie — 

a . , en the l|-nitroamine or the 

all “teal urethane is reduced with sodium sulphide, 1 : 2- 

diaminoanthraquinone is obtained, m. p. 303—304° 

(compare Terres, Joc. cit.). Reduction of the acetylated base, however, 

gives rise to 2-methyl-a-anthraquinoneiminazole (annexed formula). 

This crystallises in yellow leaflets, m. p. 326° (corr.), which form 4 
colourless hydrochloride and an orange-red sodium salt. 

1 : 3-Dibromo-2-aminoanthraquinone condenses with p-toluidine in 
presence of anhydrous potassium acetate to form 3-bromo-2-amino-l- 
toluidinoanthraquinone, C,,H,,O,N,Br, in long, dark red, sparkling 
needles, m. p. 181° (corr.), which on‘oxidation with lead peroxide yields 
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3-bromoanthraquinone-1 : 2:1’: 2’: 4'-methylphenazine, 
N: 
OH, <Go> CHHBr< 1 >0,H,Me, 


in pale brown needles, m. p. 247° (corr.). The dye gives a blue 
hyposulphite vat which colours cotton light blue, but the shade changes 
to pale yellow in the air. J.C. W. 


Preparation of Nitroaminoanthraquinones. CaEMIScHE FaBRIK 
GriesHEIM-ELEKTRON (D.R.-P. 259432)—When the anthraquinone- 
nitroamines (A., 1905, i, 447) are treated with mineral acids (such as 
hydrochloric or phosphoric) they are converted into nitroaminoanthra- 
quinones; thus anthraquinone-l-nitroamine (/oc. cit.) when left in 
contact with concentrated sulphuric acid for one hour furnishes a 
mixture of 1 : 2- and 1 : 4-nitroaminoanthraquinones. 

Anthraquinone-2-nitroamine prepared by the action of sodium 
hypochlorite on anthraquinone-2-isodiazoxide yields 1-nitro-2-amino- 
anthraquinone (A., 1906, i, 677), and this on reduction (by ordinary 
methods) gives rise to 1 : 2-diaminoanthraquinone, m. p. 242—244°. 

Anthraquinone-1 : 5-dinitroamine furnishes a mixture of 2 : 6-dinitro- 
and 4:8-dinitro-] : 5-diaminoanthraquinones, whilst anthraquinone- 
2:6-dinitroamine gives rise to 1 : 5-dinitro-2 : 6-diaminoanthraguinone, 
brown crystals, m. p. over 300°, which on reduction yields 
1:2:5 : 6-tetra-aminoanthraquinone. F. M. G. M. 


1: 2-Diaminoanthraquinone and a Synthesis from it of 
Indanthrene. Ernst Terres (Jer, 1913, 46, 1634—1647).— 
Indanthrene can be obtained from 1: 2-diaminoanthraquinone and 
1: 2-anthraquinone, and the author also describes other angular azines 
obtained by the interaction of 1 : 2-diaminoanthraquinone with diethyl 
oxalate, benzil, 1 :2-naphthaquinone, and phenanthraquinone. The 
two last-named have already been obtained (Farbenfabriken: vorm. 
Friedr. Bayer & Co., A., 1906, i, 905). The nomenclature employed is 
that proposed in a former paper (Bally and Scholl, Ber., 1911, 44, 
1662). The paper also records a reducing action of potassium copper 
cyanide, which reacts with 2-methylanthraquinonyl]-1-diazonium 
sulphate, yielding 2-methylanthraquinone. ‘The nitrile simultaneously 
formed is removed by saponifying it to the corresponding acid, which 
is soluble in water. 

In order to exclude the formation of isomeric products, 1 : 2-diamino- 
anthraquinone was made (but with poor yield) by a new method, 
starting from 1-nitro-2-methylanthraquinone. Oxidation of this 
substance (best effected by concentrated nitric acid and chromic 
anhydride. Badische Anilin- & Soda-Fabrik, D.R.-P. 228394) yields 
1-nitroanthraquinone-2-carboxylic acid, m. p. 283°. On treatment of 
this acid with sodium sulphide solution on the water-bath, 1-amino- 
anthraquinone-2-carboxylic acid, C,;H,O,N, is obtained; it forms 
brownish-red, shimmering needles, m. p. 286°. When 1-nitroanthra- 
quinone-2-carboxylic acid is boiled for several hours with phosphorus 
pentachloride in benzene solution, the acid chloride (which crystallises 
in yellow needles) is produced, and if the reaction mixture is poured 
into cold alcoholic ammonia solution, the amide, C,,H,O;N,, is 
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obtained ; it forms yellow leaflets or large, almost colourless prisms, 
m. p. 299—301°. On reduction with ammonium sulphide, the amide 
yields 1-aminoanthraquinone-2-carboxylamide, C,;H,,O,N,, which erystal- 
lises in red needles, m. p. 279—281°. 2-Amino-1-nitroanthraquinone, 
m. p. 266—267° (Farbenfabriken vorm. Friedr. Bayer & Co., A., 1906, 
i, 677) can be obtained from 1-nitroanthraquinone-2-carboxylic acid by 
warming it with bromine, potassium hydroxide, and water, but it is 
necessary that the acid should be freshly precipitated (by pouring an 
acetic acid solution of it into water). 1: 2-Diaminoanthraquinone is 
obtained by heating 2-amino-l-nitroanthraquinone with ammonium 
sulphide solution for five hours on the water-bath. 
When a mixture of 1:2-diaminoanthraquinone and 1: 2-anthra- 
quinone in acetic acid is boiled, transbisangular anthroanthraquinone- 
azine (annexed formula) is rapidly 
deposited as a brownish-red, crystalline 
paste. It gives a dark green solution in 
cold, concentrated sulphuric acid, and 
from this solution water precipitates at 
first the dark blue sulphate. In con- 
centrated nitric acid the substance dis- 
solves, giving a bluish-green solution, 
which becomes blue and finally wine-red 
on warming. Alkali hyposulphite solu- 
tion yields an insoluble, bluish-green vat salt. It is possible that the 
above product contains also the cis-isomeride. That the trans-form is 
present is shown by the fact that, by oxidation with chromic acid to 
anthraquinoneazine and reduction of the latter by means of boiling 
quinoline, indanthrene is obtainable, although only in very minute 
quantities and by working in very definite 
CO conditions. 

ha ie en Condensation of ethyl oxalate with 1 : 2-di- 
| ) | aminoanthraquinone (by boiling in acetic acid 
\ oH iF os \n solution) yields 2:3 - diethoxypyrazinoanthra- 
CO x lOEt quinone (annexed formula), which crystallises 
\4 in red needles, m. p. 276—277°. This azine 
OEt gives a bright yellow solution in sulphuric acid. 
With hyposulphite solution it yields a red vat, 

which has, however, little affinity for unmordanted vegetable fibres. 
Benzil yields by a similar condensation 
2 : 3-diphenylpyrazinoanthraquinone (annexed 
formula), which forms yellow needles, m. p. 
282—283°. Concentrated sulphuric acid dis- 
solves the substance with production of 4 
dark reddish-brown coloration. Alkali hypo- 
sulphite yields a bluish-black, insoluble vat 

salt. R. V.S8. 


Preparation of Anthraquinone Derivatives Containing 
Halogens. Farswerke vor. Meister, Lucius & Brinine (D.R.-P. 
258556)—When 1:4-diamino- or 1-amino-4-hydroxy-anthraquinone 
is treated with chloric acid it furnishes a chlorinated quinone. 
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1:4-Diaminoanthraquinone (50 parts) dissolved in concentrated 
sulphuric acid (1000 parts) at 5° is slowly treated during about four 
hours with finely powdered potassium chlorate (250 parts) ; the product, 
a grey powder, crystallises from xylene, contains 23:1% of chlorine, and 
no nitrogen. 

By modifying the reaction, a compound (1) having a higher chlorine 
content is obtained, and when diaminoanthrarufin |(46 parts) with 
potassium chlorate (450 parts) is employed it gives rise to teérachloro- 
triquinone (11) : 

oo. & @ 
er ee 


These compounds condense with aromatic amines (eliminating one 
atom of chlorine), furnishing dyes. F. M. G. M. 


[Derivatives of] Some Aromatic Diketones. Luier ALEs- 
sanpRI (Atti R. Accad. Lincei, 1913, [v], 22, i, 517—519).—When 
phenanthraquinone is boiled with an ethereal solution of diazomethane 
until no more diazomethane remains, nitrogen is evolved, and a substance, 
C,;H,,0,, is formed ; it crystallises in thin, orange-yellow needles, m. p. 
167°. The compound is stable towards permanganate. R. V.S8. 


The Aliphatic Sequiterpene-Alcohol, Farnesol. Max Kerscu- 
Baum (Ber., 1913, 46, 1732—1737).—The author has investigated a 
number of derivatives of farnesol, an alcohol which is widely dis- 
tributed in flower-blossom oils (compare A., 1904, i, 513; Soden and 
Treff, A., 1904, i, 439). 

Farnesol, obtained from Hibiscus Abelmoschus, L., and purified by 
the phthalic ester method, has b. p. 160°/10 mm., D!* 0°885, 
n, 148809, a, +0°% It may be preserved in closed vessels for years 
without alteration. Solid derivatives have not been obtained, The 
acetate has b. p. 169—170°/10 mm., and is practically odourless. When 
heated with potassium hydrogen sulphate at 160—170°, farnesol loses 
water, forming farnesene, a colourless, mobile oil, b. p. 129—132°/12 mm., 
D8 0:877, m, 1°49951, a,+0°. Oxidation of farnesol by means of 
chromic acid and dilute sulphuric acid leads to the formation of 
farnesaldehyde, which, after purification by means of the solid bisulphite 
compound, has b, p. 172—174°/14 mm., D1® 0°893, m, 149951, a, +0°. 
The corresponding semicarbazone, leaflets, m. p. 133—135° after slight 
previous softening, is well adapted for the identification of farnesol. 

Attempts to determine the constitution of farnesol by a study of 
the products of the action of potassium permanganate on it were not 
completely successful. Acetone was, however, isolated. When, how- 
ever, farnesaldoxime was converted into the corresponding nitrile and 
the latter saponified by alcoholic sodium hydroxide, farnesenic acid, 
b. p. 202—206°/16 mm., acetic acid, and a ketone were obtained. 
The latter substance was identified as dihydro-y-ionone by 
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means of its semicarbazone. Since the constitution of the latter 
follows from its synthesis from geranyl chloride and ethyl sodio- 
acetoacetate followed by saponification of the ethyl geranylaceto- 
acetate by sodium hydroxide, the following formula is ascribed to 
farnesol: CMe,:-CH:[CH,|,-CMe:CH*[CH,],"CMe:CH-°CH,°OH (com- 
pare following abstract). 

Dihydro-y-ionone is converted by methyl magnesium bromoacetate 
into a methyl hydroxydihydrofarnesenate, which, on prolonged heating 
with acetic anhydride and sodium acetate at 160—165°, loses water, 
and yields methyl farnesenate, b. p. 177—185°/10 mm. The corre- 
sponding free acid has a b. p. identical with that of the acid obtained 
from farnesol. Solid derivatives could not, however, be prepared. 

Reduction of methyl farnesenate by sodium and absolute alcohol 
gives rise to a mixture of dihydro-y-ionol. dihydrofarnesol, and, 
probably, farnesol. The presence of the latter could not, however, be 
definitely established. H. W. 


Farnesol. Cart Harries and Retinnotp Haarmann (Ber., 1913, 
46, 1737—1741).—A study of the action of ozone on farnesol has 
confirmed the formula ascribed to the latter by Kerschbaum (preceding 
abstract). 

When farnesol is ozonised in hexane solution, a gelatinous diozonide 
is obtained, which, on further treatment with azone in chloroform 
solution, is transformed into the triozonide. The latter, when boiled 
with water, gave the tests for hydrogen peroxide, for the group 
C-CO-C-C-CHO and for aldehydes, whilst acetone, formic and acetic 
acids, levulinaldehyde, and levulic acid were identified among the 
products formed. 

The action of ozone on farnesene was also investigated, the latter 
substance having been obtained by the fractionation of a specimen of 
crude farnesol which had been preserved during several years and 
which had undergone decomposition to a considerable extent with 
elimination of water. In carbon tetrachloride solution, the hydrocarbon 
yields a stable, glassy tetra-ozonide, which is decomposed by boiling water 
with formation of levulinaldehyde. The latter was identified by con- 
version into phenylmethyldihydropyridazine, m. p. 197° (Harries, A., 
1898, i, 233). H. W. 


Methylcamphoroxime, Methylcampholenonitrile, and 
Methylcampholenic Acid. Asin Hater and Epovarp Bauer 
(Compt. rend., 1913, 156, 1503—1506).—The mixture of methyl-and 
dimethy]l- camphor obtained by the action of methyl iodide on sodium 
camphor (compare A., 1909, i, 594) can be separated by the action of 
hydroxylamine zinc chloride, the methyleamphor being converted into 
its oxime, m. p. 60°, b. p. 134—135°/i1 mm., [a]; +25°15° (compare 
Glover, T., 1908, 93, 1285). It gives a phenylurethane, prismatic 
crystals, m. p. 112—113°, [a]> +24:8°, and at the same time a small 
quantity of slender needles, m. p. 110—111°, which are inactive. The 
oxime is hydrolysed by hydrochloric acid into the nitrile, b. p. 
105—106°/15 mm., [a/$ +45° (compare Glover, Joc. cit.). In 
solution in alcohol it has [a] +53°9°, The nitrile is hydrolysed by 
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alcoholic potassium hydroxide to methyleampholenamide, m. p. 91—92°, 
which is completely inactive, and this in its turn is hydrolysed by more 
concentrated alkali to methylcampholenic acid, m. p. 30°, b. p. 153°/ 
20mm., which isalsoinactive. It is probable that the methylcampholeno- 
nitrile by reason of its optical activity is analogous to a-campholeno- 
nitrile, but in the course of hydrolysis undergoes transformation, its 
derivatives being of the B-type. W. G. 


isoNitroamines of the Terpenes. Gurpo Cusmano (Aéti R. Accad. 
Lincei, 1913, [v], 22, i, 616—622. Compare Cusmano and Linari, 
A., 1912, i, 272).—Carvomenthone-aB-hydroxylamineoxime (annexed 

formula) is obtained by the action of hydroxyl- 

CMe-NH:OH amine on carvomenthone bisnitroso-chloride ; it 

. ’ forms tufts of long, colourless needles, m. p. 

H,0/ NC:N =e 118°, From the mother liquor the ‘ahettine 

o\ . substances can be isolated in small quantity : 

CH:CHMe, active carvotanacetoneoxime, oxytetrahydro- 

carvoneoxime, and two other oximes of m. p. 

120° and 160° respectively. The hydroxylamineoxime reduces am- 

moniacal silver nitrate and Fehling solution. When treated with 

ferric salts, it yields an amorphous, yellow powder, which is soluble in 

ether and contains iron. This substance gives Liebermann’s reaction, 

and when shaken in ethereal solution with concentrated hydrochloric 

acid, it loses its iron, and is converted into a blue compound. The 

hydroxylamineoxime yields a benzylidene derivative, C,,H,,0,N,, which 

erystallises in hard, colourless prisms, m. p. 141°. The p-nitrobenzyl- 
idene derivative is a yellow powder. 

Carvomenthone-af3-isonitroamineoxime, C,,H,.0,N.,H,O, obtained by 
the action of sodium nitrite on the hydrochloride of the hydroxy]l- 
amineoxime above described, forms rectangular tablets, m. p. 64°. 
It gives blue colorations with sulphuric acid solutions of phenol and 
diphenylamine. The ammonium and silver salts were prepared. When 
the aqueous solution of the potassium salt is boiled, the active oxime 
of carvotanacetone is produced. ‘he isonitroamineoxime is fairly 
stable towards acids; after prolonged boiling with acetic acid or 
hydrochloric acid only small quantities of tanacetone are formed. 
When the isonitroamineoxime is dissolved in the equimolecular quantity 
of potassium carbonate and the solution is placed over sulphuric acid, 
nitrous oxide is evolved, and the salé of oxycarvomenthoneoxime is 
produced. If this is decomposed with carbonic acid, the oxime, 
C,,H,,O(NOH), is obtained in rhomboidal leaflets, m. p. 102°. On 
evaporating a solution of the oxime in ethyl nitrite the pernitrosyl 
compound is deposited as an oil, and this reacts with semicarbazide to 
form oxycarvomenthonesemicarbazone, m. p. 172°. 

If concentrated methyl-alcoholic solutions of hydroxylamine and 
8-isonitroaminomenthone are mixed (being cooled meanwhile with ice 
and salt) the hydroxylammonium salt, C,,H,,0,N,*NH,°OH, is pre- 
cipitated in long, colourless needles, m. p. 68°. Acids decompose the 
salt in the cold, yielding the original isonitroamine, whilst cold alkalis 
convert it into pulegone. The salt remains unaltered for a long time 
in the solid state, but in alcoholic or ethereal solution it is rapidly 
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transformed into menthoneisonitroamineoxime, C,,H,,0,N,, which forms 
large, prismatic crystals, m. p. 77°. This substance gives blue colora- 
tions with sulphuric acid solutions of diphenylamine and phenol, It 
is very stable towards heat, remaining unaltered for a long period at 
150°. The potassium salt, C,)H,,O,N,K,2H,O, explodes above 350°. 
The sodium salt, C,,H,,O,N,Na,4H,O, has m. p. 66°, or when 
anhydrous, 220° (decomp.). The ammonium salt dissociates at about 
100° into its components. R. V. 8. 


The Constituents of Ethereal Oils. Synthesis of the 
Diterpene, a-Camphorene, C,,H,., and of the Sesquiterpene 
cyclolsoprenemyrcene, C,,H,,. Frirprich W. Semmier and K. G. 
Jonas (Ser., 1913, 46, 1566—1571. Compare Semmler and Rosen- 
berg, this vol., i, 377).—Uneuccessful attempts have been made to 
synthesise a-camphorene from isoprene, and also by the addition of two 
isoprene radicles to limonene. 

Myrcene was heated in a sealed tube at 250—260° for four hours, 
and the product subjected to fractional distillation, whereby a portion, 
b. p. 175—195°/8 mm., was obtained, analyses of which gave results 
agreeing with the formula C,.H,,. When a cooled, absolute ethereal 
solution of the product was saturated with dry hydrogen chloride, a 
crystalline product was obtained identical in all respects with a-cam- 
phorene tetrahydrochloride. Successive treatment with glacial acetic 
acid and sodium acetate, and with alcoholic potassium hydroxide, 
converted it into o-camphorene identical with the substance obtained 
from camphor oil of high boiling point, from which the tetrahydro- 
chloride could be regenerated. The mother liquor obtained from the 
a-camphorene tetrahydrochloride, on treatment with glacial acetic acid 
and sodium acetate and, subsequently, with alcoholic potassium 
hydroxide, yielded other diterpenes which appeared to be bicyclic. 

Since myrcene is a butadiene and undergoes condensation when 
heated, attempts were made to obtain a condensation product from 
myrcene and isoprene. When these substances were heated in a sealed 
tube for three and a-half hours at 225° and the product fractionated, 
the following fractions were obtained: (i) unchanged isoprene; 
(ii) b. p. 52—65°/8 mm., consisting of dipentene obtained partly from 
the condensation of two isoprene molecules, and partly by the 
isomerisation of myrcene; (iii) b. p. 120—150°/8 mm., which, on 
subsequent distillation, yielded cycloisoprenemyrcene, b. p. 125—135°/ 
8 mm., 2, 1°49166, ay + 0°, D!® 0°8685,. The latter yielded a trihydro- 
chloride, w. p. 83°, from which the hydrocarbon could be regenerated 
in the usual manner, and again converted into the hydrochloride ; 
(iv) b. p. 175—195°/8 mm., mp, 15034, ay +0°, D® 0°8890, and 
(v) a considerable residue. H. W. 


The Constituents of Essential Oils. The Constitution of 
Zingiberene. Transformation of the Monocyclic Zingiberene 
into the Bicyclic isoZingiberene. Friepricn W. Semmuer and A. 
Becker (Ber., 1913, 46, 1814—1822).—Of the naturally-occurring 
monocyclic sesquiterpenes, only limene and zingiberene have been 
studied. The former can be regenerated from its trihydrochloride, but 
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the latter gives a diliydrochloride which no longer yields: the original 
oil with alkalis. The conclusion is therefore drawn that the hydro- 
chloride contains a different ring system. In addition, the abnormal 
molecular refraction, 68°37 instead of 67°86, suggests that two of 
the three unsaturated linkings are adjacent in a side-chain. 

Consequently, like myrcene, which has a similar structure and may 
be reduced to dihydromyrcene and readily transformed into cyclic 
terpenes, zingiberene (I) may be reduced to dihydrozingiberene and 
also converted into a dicyclic hydrocarbon. The latter is found to yield 
the above hydrochloride, from which it may be regenerated. It 
receives the name, isozingiberene (II). 


MeC:CH, 


H CH, 
HH,” ‘a, Sou 
HN AN Me 

MeH CH 
Finally, like other butadienes, zingiberene may be polymerised or 
condensed with isoprene. 

The reduction of zingiberene (b. p. 128—129°/9 mm., D?° 0°8684, 
my 14956) by means of sodium and alcohol results in the formation 
of monocyclic dihydrozingiberene, C,,H,,, with b. p. 122—125°/7 mm., 
D*® 0°8557, mp 14837, [a], -37°. The complete reduction with 
platinum and hydrogen yields monocyclic hewahydrozingiberene, C,,H49, 
with b. p. 128—130°/11 mm., D?? 0°8264, nm, 1°4560, [a], — 10°12’. 
The linking-up of the side-chain into a ring is effected by dissolving 
the zingiberene in glacial acetic acid containing a small amount of 
sulphuric acid, and agitating for some hours at 60—65°. isoZingiberene, 
C,;H,,, yields the same chloride as zingiberene itself (Schreiner and 
Kremers, A., 1902, i, 108) and also a dihydrobromide, m. p. 175°, from 
which alcoholic potassium hydroxide regenerates the pure hydrocarbon, 
with b. p. 120—123°/8 mm., D®° 0:9150, nm, 1:5034, [a], -—41°. Reduc- 
tion with platinum and hydrogen converts the substance into ¢etra- 
hydroisozingiberene, C,;H.s, which is similar to other bicyclic tetra- 
hydrosesquiterpenes, and has b. p. 123—123°5°/10 mm., D® 0°8822, 
mp 14791, and [a]p + 4°36’, 

When heated with isoprene in a sealed tube, zingiberene gave a 
mixture which was fractionated, and found to contain ¢limonene, a 
bicyclic, dextrorotatory, modified zingiberene, ‘ meta-zingiberene,” a 
diterpene from the condensation of isoprene with zingiberene, and 
dizingiberene. J.C. W. 


(L) 


[Essential Oils.] Scuimmen & Co. (Semi-Annual Report, April, 
1913, pp. 20—153. Compare A., 1912, i, 880).—First runnings from 
the distillation waters of angelica contained methyl alcohol, ethyl 
alcohol, furfuraldehyde, diacetyl, and a base having an odour of 
pyridine, 

Angostura bark (Cusparia trifuliata, Engl.) yielded 1-03% of oil, 
D¥; 09285, a2 — 7°32’, n® 1-50744, of pale brown colour and having 

3d 2 
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acid number 1°8, ester number 5:5, acetyl ester number 35'7 ; the oil is 
not completely soluble even in 9 vols. of 90% alcohol. 

Arnica root oil, Dj} 0°984—1-00, af +0°25’—2°, ni} 1507—1°508, 
had acid number 4 to 10, ester number 60 to 100, and gives a turbid 
solution with 7 to 12 vols. of 80% or 0°5 to 6°0 vols. of 90% alcohol. 
Arnica flower oil, D3} 0°8905 to 0°9029, acid number 62°6 to 127°3, 
ester number 22°7 to 32°2, is a buttery mass, m. p. 20—30° (approx.), 
and very sparingly soluble in alcohol. 

Artemisia vulgaris, L., oil from India, had Di} 0°9219, a} — 8°52’, 
n> 1°46201, acid number 1:2, ester number 22:1, acetyl ester number 
55°5, and was soluble in 1 vol. of 80% alcohol, becoming turbid and 
depositing crystals of a solid paraffin on further dilution, The oil was 
of greenish-yellow colour and sage-like odour. It contains a-thujone, 
and possibly borneol. 

Banana fruit oil according to Kleber (Amer. Perf., 1912, 7, 235) 
contains amyl acetate and traces of a phenol. 

Borneo camphor oil, Dj} 0°9180, af + 11°5’, n> 1:48847, was of dark 
brown colour, soluble in 5 vols. or more of 90% alcohol, and had avid 
number 5:6, ester number 0, acetyl ester number 50°5. It contained 
d-a-pinene, B-pinene, dipentene, and camphene (35% of terpenes in all), 
borneol, and a-terpineol (10% together), sesquiterpenes 20%, and 
resin 35%. 

The “Camphor leaf oil” (Cinnamomum camphora) described pre- 
viously (A., 1905, i, 537) is now stated to be from the leaves of Cinna- 
momum glanduliferum, Meissn. It contains no camphor (compare 
Pickles, T., 1912, 101, 1433). An oil from a hybrid between these 
two species deposited 58% camphor on freezing, and then had Dj; 10465, 
ap + 34°24’, acid number 1:0, ester number 23°3, acetyl ester number 
46°2, and was soluble in 0°8 vol. of 80% alcohol. It still contained 
camphor, but no safrole could be detected. 

Further investigation of Seychelles cinnamon bark oil (A., 1909, 
i, 112) shows that it contains the same constituents as Ceylon cinnamon 
bark oil. 

The comparison of various methods for the estimation of geraniol 
and citronellal in citronella oils has been continued (A., 1912, i, 880). 
Kleber’s phenylhydrazine process gives the following percentage 
values: Java oil, citronellal 35—41:3, geraniol 26°6—40°1 ; Ceylon 
oil, citronellal 7°5—11°6, and geraniol 29°6—34°4. Dupont and 
Labaune’s method gives citronellal 35°4—46°3% and 6°5 —8-0% for Java 
and Ceylon oils respectively. Kleber’s phenylhydrazine process may 
also be used for cuminaldehyde, benzaldehyde, and methyl nony! 
ketone ; in the case of oil of bitter almonds only the free benzaldehyde 
reacts with phenylhydrazine. The process is being tried for the 
estimation of ketones in rue oil. 

The two alcohols already noticed in cypress oil (A., 1904, i, 604) 
have been further examined: the chief constituent of the mixture is 
now shown to be 4-terpineol; the second alcohol, ©,,H,,0, has 
Di} 0°9422, a? + 43°38’, n® 1-46678, b. p. 76—77°/4—5 mm., and has 
a rose odour with a suggestion of borneol. The highest fractions of 
the oil contain in addition to cypress camphor and cadinene, a liquid 
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sesquiterpene alcohol, C,,H,,O, b. p. 136—138°/4—5 mm., which on 
treatment with formic acid yields a hydrocarbon. 

Dipterocarpus turbinatus, Gaertn., oleo-resin yielded 46% of a pale 
yellow balsamic oil, Dj; 0°9271, ap — 37°, np 1:50070, acid number 0, 
ester number 1°9, soluble in 7 vols. of 95% alcohol. D. twherculatus, 
Roxb., oleo-resin gave 33%of a yellowish-brown oil, Di} 0°9001, a, — 99°40’, 
n? 150070, soluble in 6 vols. of 95% alcohol. Both these oleo-resins 
and oils gave Turner’s colour reaction. 

Caryophyllene was detected in a French lavender oil. 

Lemon-grass oils from Assam, Burma, Formosa, Celebes, and 
Mayotte are described : these are mostly of the “insoluble ” type. 

Mentha aquatica, L., herb yielded 0°8% of oil, Dj} 0°9553, a? 
+ 64°56’, nz? 1:48276, of pale yellow colour and having a faint odour of 
mint. Mentha sylvestris, L., herb gave 0:9% of similar oil, Dj} 0°9852, 
a? —132°52’, n> 1°46856. M. viridis herb gave 0°17% of oil, 
Di 09512, a? —52°5’. 

Mosla Japonica, Max., oil according to Nurayama and Nara 
(J. pharm. Soc. Japan, 1912) contains a-pinene (compare A., 1910, 
i, 328). 

Ocotea pretiosa, Benth., bark gave 0°83% of a brown oil, Di? 1:1200, 
ny 1°52712, soluble in 6°5 vols. of 88% alcohol, and having a cinnamon- 
like odour. The oil is nitrogenous, contains no cinnamaldehyde, but 
probably contains caryophyllene, phenols, and lactones. 

d-Ethyl-n-amylcarbinol from Japanese peppermint oil (A., 19! 2, i, 
370) yields a benzoate, Dj} 0°9641, ap +5°58', n> 1'48905, b. p. 126°5°/ 
3 mm., which is viscous, colourless, and possesses a faint odour. The 
acetate, Dj3 0°8693, ap — 4°46’, nP 141535, b. p. 194—194:5°/760 mm., 
has a peculiar odour of fruit and roses. The inactive modification 
of the alcohol, Dii 0°8286, nP 1:42785, b. p. 176—177°5°, has been 
synthesised by the action of magnesium ethyl iodide on n-hex- 
aldehyde. 

Rhus Cotinus, L., leaves and flowers yielded a very pale yellow oil, 
Di} 0°8710, af +32°54’, n® 14887, acid number 0°9, ester number 
20-4, soluble in 6 vols. 96% alcohol, and having an odour of terpenes, 
but slightly suggestive of neroli; it contained camphene, f£-pinene (?), 
and limonene ; no phellandrene or terpinene could be detected. 

Amomum globosum fruits (‘‘wild cardamoms”’) from Indo-China 
yielded 4% of a colourless oil, Dif 0°9455, af +43°54’, n> 1:47141, 
acid number 0°8, ester number 128°4, insoluble in 10 vols. of 70% 
alcohol, but soluble in 1 vol. of 80% alcohol and having a strong odour 
of camphor. 

Cherry stones when ground and left for several hours furnished, on 
steam distillation, 0°016% of an oil, Di} 1:0532, a} 0°, n} 153888, 
soluble in 2°5 vols. of 60% alcohol, having an odour similar to, but 
clearly different from, that of bitter almond oil, and containing 0°27% 
of hydrocyanic acid. 

Fennel herb from Jersey yielded an oil, Dj} 0:9561, ap +16°40’, 
soluble in 5 vols, 80% alcohol. Its odour indicated that methyl- 
chavicole was the chief constituent, and that very little anethole was 
present. 

Meum athamanticum, Jacq., herb from the Harz mountains yielded 
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0°88% of a deep reddish-brown oil, Dj} 0°9053, x9 1:50327, acid number 
88, ester number 63:1, soluble in 3 vols. of 90% alcohol, which had 
a celery-like odour, and on keeping deposited crystals, m. p. 91° 
(guaiacol 1) 

The Report also contains a 1ésumé of recent work on the chemistry, 


pharmacology, etc., of essential oils and their constituents. 
T. A. H. 


Essential Oils.}| Rourz-Bertranp Firs (Set. Ind. Bull., 1912, 
ri} 6, 3—191; 1913, [iii], 7, 3—147).—Calamintha Nepeta, Lk. 
and Hoff., grown in Sicily, yielded 0°1426% of a brown oil, Dif 0°9249, 
ay +17°48’, acid number 1:4, saponification number 12°6, which has an 
odour of pennyroyal, is soluble in 0°5 or more vols. of 80% alcohol, 
contains 20% of pulegone and 14% of alcohols, with a considerable 
quantity of a second ketone (menthone ?). 

Lemon grass oils from Mayotte, distilled from Cymbopogon citratus, 
had Di} 0°8877—0'9072, a —0°4’—06, aldehydes 75°5 to 78% and 
were insoluble in 90% alcohol. 

Basil oils from Mayotte had Dj} 0:9630—0-9677, ap +0°56’—0°8’, 
acid number 0°7 to 1:4, saponification number 5°6 to 6°3, esters 1°9 to 
22%, and were soluble in 3-0 to 3:2 or more vols. of 80% alcohol. These 
oils had an odour of anethole as well as of estragol. 

[Justin Dupont and Louis LaBaung.|—With a view to ascertaining 
the cause of the anomalous results obtained in estimating aldehydes in 
essential oils by means of sodium hydrogen sulphite solution, the 
authors have investigated the action of such solutions on a large 
number of common unsaturated constituents of essential oils and find 
that many of these are wholly or partly converted into hydro- 
sulphonates when shaken for some time with aqueous solutions of 
sodium hydrogen sulphite. Among the unsaturated substances which 
donot react in this way are hydrocarbons (for example, /-pinene, limonene, 
and styrene), esters, ethers, isoeugenol, and ionones. The results 
with all the substances examined are tabulated in the original. 
The following were isolated, the sodiwm hydrogen sulphite com- 
pounds of geraniol C,,H,,0,2NaHSO, ; linalool, C,,H,,0,2NaHSO, ; 
terpineol, C,,H,,0,NaHSO, ; methylheptenone, C,H,,0,NaHSO, ; they 
are all hygroscopic masses (compare Labbe, A., 1900, i, 149), and 
are stable, since they do not regenerate the original organic 
constituent on addition of alkali. In a second paper on the analysis of 
citronella oil the authors point out that in Boulez’s method for the 
assay of this oil (A., 1912, ii, 1105 ; Schimmel & Co., A., 1912, i, 880), 
the results for citronellal are liable to be rendered inaccurate by the 
absorption of a larger or smaller portion of the geraniol in the 
hydrogen sulphite solution. 

Both “ Bulletins” contain summaries of work recently published on 
essential oils. H. 


Theory of the Vulcanisation of Caoutchouc. II. Gustav 
BERNSTEIN (Zeitsch. Chem. Ind. Kolloide, 1913, 12, 273—277. Com- 
pare A., 1912, ii, 1007).—A continuation of the discussion of the 
theory of vulcanisation. It is shown that before vulcanisation occurs 
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a depolymerisation of the caoutchouc must take place, and that at 
the same time a polymerisation .of the sulphur occurs. These two 
changes are shown to take place under the same conditions, whether 
the vulcanisation is effected by heat or by ultra-violet light. It is 
stated that the absorption of sulphur begins only when it has been 
converted into the insoluble form. It is also stated that the physical 
properties of the vulcanised product depend on the condition of 
aggregation of the caoutchouc at the moment of the formation and 
absorption of the insoluble sulphur. J. F.S. 


Biochemical Synthesis of Alkylglucosides (a-Glucosides) by 
means of a Ferment (a-Glucosidase) contained in Air-dried, 
Bottom Yeast: a-Propylglucoside and a-Allylglucoside. EmiLe 
Bourquetot, Henn Hérissey, and Marc Bripet (Compt. rend., 
1913, 156, 1493—1495 ; J. Pharm. Chim., 1913, [vii], 7, 525—529. 
Compare this vol., i, 323, 428).—a-Propylglucoside, crystallising in 
long needles, having a bitter taste, [a], +140°8°, and a-allylglucoside, 
colourless needles, m. p. 85—90°, [a], +131°72°, are obtained by the 
action of a-glucosidase on solutions of dextrose in water containing 
15% of the respective alcohols. They are both very soluble in water, 
and are readily hydrolysed in aqueous solution by the above ferment. 

W. G. 


Biochemical Synthesis, by means of Emulsin, of a Glucoside 
Isomeric with Salicin, B-Salicylglucoside. Emite Bourquetor 
aud Henrt HErissey (Compt. rend., 1913, 156, 1790—1792).— 
Emulsin acts on a solution of salicyl alcohol and dextrose in acetone, 
containing 20% water, giving [f-salicylglucoside, which is finally 
obtained crystallising in long, colourless needles, [a], — 375°, the 
melting point varying considerably with the rate of heating. It is 
odourless, but possesses a bitter taste and is soluble in water, crystal- 
lising with 4H,O. It reduces Fehling’s solution and gives a violet 
colour with ferric chloride, which does not disappear on shaking with 
ether. The yield of glucoside varies with the dilution of the acetone 
and the amounts of alcohol and dextrose used, the presence of an 
excess of alcohol favouring the synthesis. The glucoside is readily 
hydrolysed in aqueous solution by emulsin. W. G. 


Cerebrosides of the Brain. III. Hans Tarerrenper (Zeitsch. 
physiol. Chem., 1913, 85, 35—58. Compare Loening and Thierfelder 
A., 1911, i, 898 ; 1912, i, 372).—Prolonged treatment of cerebrone 
with barium hydroxide is shown not to produce any marked change. 
The cerebrone fraction is found to consist of a crystalline and an 
amorphous component which have the same composition and optical 
rotatory power, but differ in solubility. The name cerebrone is retained 
for the crystalline substance and that of phrenosin restricted to the 
amorphous form. In addition to the cerebrone fraction the use of a mix- 
ture of chloroform and methyl alcohol as solvent resolves the mixed 
cerebrosides into a very soluble fraction and a fraction of intermediate 
solubility to which the term kerasin is applied. Acid hydrolysis of 
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this fraction shows it to be broadly similar to cerebrone. It yields 
about 20% of galactose, some quantity of dimethylsphingosine as 
sulphate, and kerasinic acid, C,,H,.0,, which crystallises in slender, 
long needles, m. p. 77—78°. E. F. A, 


New Derivatives of Artemisin and Santonin. Enrico Rimini 
and TrmisTocLE Jona (Chem. Zentr., 1913, i, 1773; from Rend. Soc. 
Chim. Ital., 1913, 5, ii, 52—53. Compare Weinhaus and Oéettingen, 
this vol., i, 474, and Wedekind and Beniers, this vol., i, 476).—These 
substances have been reduced by Paal’s method. Tetrahydroartemisin, 
C,;H,,0,, forms lustrous leaflets, m. p. 192—193°, and tetrahydro- 
santonin has m. p. 153—155°. Both compounds are stable towards 
permanganate. J.C. W. 


“Tecomin.” Orto A. OxsTeRLE (Arch. Pharm., 1913, 251, 
301—303).—The colouring matter described under this name by Lee 
(T., 1901, '79, 284) as occurring in the wood of Bignonia tecoma (Ipé 
wood or Ipé-tabaco wood) is now shown to be lapachol. The latter 
also occurs in the timbers of 7ecoma Jpé, Mart. (Ipé preto), and Tecoma 
ochracea (Ipé amarillo), but not in greenheart wood, derived from 
Nectandra Rodiaei. The usual source of lapachol is ‘Surinam 
greenheart ” derived from Bignonia leucoxylon (compare Stein, Jahresb., 
1866, 651). =. &. 


[Bibirubic Acid and Derived Substances.] Hans Fiscuzr 
(Ber., 1913, 46, 1574—1577. Compare Piloty, this vol., i, 500).— 
Polemical. In regard to disputed questions of nomenclature, the 
author’s proposals are as follow : (1) the acid C,,H,,0,N, (Fischer and 
Rose, A., 1912, i, 575) is bilirubic acid ; (2) the acid C,H,,0,N (Piloty 
and Thannhauser, A., 1912, i, 736) is isophonopyrrolecarboxylic acid ; 
(3) if, as is probable, xanthobilirubic acid is identical with Piloty’s 
dehydrobilirubic acid (dehydrobilic acid, Piloty and Thannbauser, 
A., 1912, i, 925), then the latter name should be adopted. R. V. S. 


Constitution of Lutein. Cxrsarz Serono (Chem. Zentr., 1913, i, 
1198 ; from Arch. Farmacol. Sperim., 1912, 14, 509--511. Compare 
A., 1911, ii, 1005).—The opinion expressed by Willstitter and Escher 
that lutein from the yolks of eggs is a xanthophyll (A., 1912, i, 125) 
cannot be reconciled with that of the author who believes it to be an 


ethereal combination of cholesterol with unsaturated fatty acids. 
J.C. W. 


Angostura Alkaloids. Decomposition Experiments with 
Cusparine. Jurivs Trécer and W. Beck (Arch. Pharm., 1913, 251, 
246—290. Compare A., 1912, i, 895).—Further analyses of cusparine 
and of its derivatives show that this alkaloid has the formula 
C,,H,,0,N (compare Korner and Bohringer, A., 1884, 341, and 
Tréger and Muller, A., 1910, i, 414). Further descriptions of the 
purification of this alkaloid and of the isolation of galipoidine and of 4 
new alkaloid are given. 

Cusparine, ©,,H,,0,N, appears to be trimorphic, since in addition 
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to the two forms already described (loc. cit., and A., 1911, i, 482) a 
third crystallising in long, pale yellow needles, m. p. 91—92°, was 
obtained by slow crystallisation from light petroleum. The oxalate, 
B,C,H,0,,13H,O, m. p. 140—150°, crystallises in sulpbur-yellow 
needles from water and is efflorescent. The succinate, B,,C,H,O0,,44H,0, 
m. p. 80°, crystallises in greenish-yellow needles, loses water on stand- 
ing in a desiccator and becomes anhydrous and colourless when 
crystallised from alcohol and then melts at 113°. The malate, B,C,H,O,, 
m. p. 152°, forms heavy, prismatic crystals from water. The tartrate, 
B,C,H,O,,1H,O, m. p. 161—162°, forms yellow, microscopic crystals 
from water. The citrate, B,C,H,O,, m. p. 174° (decomp.), crystallises in 
long, sulphur-yellow, prismatic needles. All these organic salts on 
melting yield pyrocusparine, C,,H,,0,N, m. p. 255°, which crystallises 
from alcohol in masses of slender, colourless needles (compare 
Beckurts and Frerichs, A., 1904, i, 84), and yields well-crystallised 
salts: hydrochloride, B,HCl, m. p. 207°, stellate groups of colourless 
needles ; platinichloride, B,,H,PtCl,, m. p. above 150° (decomp.), 
reddish-yellow, glancing needles. Cusparine methiodide, m. p. 190°, 
yellow prisms ; ethiodide, m. p. 206—212°, yellowish-brown, prismatic 
crystals, and the n-propyl iodide, m. p. 187° (decomp.), yellow prisms, 
were prepared. These on treatment with silver hydroxide or potassium 
hydroxide do not yield as Beckurts supposed (A., 1896, i, 66) the 
corresponding alkylcusparines, but the same isomeride of cusparine, 
m. p. 194°, crystallising from alcohol in colourless, prismatic needles, 
containing water of crystallisation, which is lost at 105°. This 
substance yields a platinichloride, m. p. 185° (approx.), crystallising in 
microscopic needles and with nitric acid yields a mitro-compound, 
C,,H,,0,N., m. p. 234—235°, which forms greenish-yellow crystals 
from alcohol. Cusparine is optically inactive, does not react with 
hydroxylamine, yields no definite products when treated with acids or 
alkalis in closed vessels at 100° and in common with pyrocusparine and 
“nitrocusparine’”’ (Tréger and Runne, A., 1911, i, 482) contains no 
‘OH group. When heated for several days at 100° with nitric acid 
(D=1-075), cusparine yields an acid, C,,H,O,N,H,O, m. p. 271—272°, 
which is probably a hydroxyquinolinecarboxylic acid, since on heating 
at 300° it loses carbon dioxide and furnishes a base from which a 
platinichloride, (C,H,ON),,H,PtCl,,2H,O, m. p. 220° (decomp.), form- 
ing yellowish-red crystals, was obtained. On distillation over zinc 
dust the acid yielded quinoline (identified by means of the platini- 
chloride). On the basis of these results a skeleton-formula for 
cusparine is suggested. 

When galipoidine is examined by Zeisel’s method it yields less 
methyl iodide than is required for ‘OCH, in the formula C,,H,.O,N 
(A., 1911, i, 482). 

In the purification of cusparine a fourth alkaloid, C,,H,,0,N (‘), 
m. p. 186°, crystallising from boiling alcohol in sulphur-yellow, rhombic 
crystals was obtained. T. A. H. 


Carpiline or Pilosine. Emme Lécer and Ferprnanp Roguzs 
(Compt. rend., 1913, 156, 1687—1689).—The two bases, one soluble 
and the other insoluble in water, obtained by heating carpiline with 
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water in a sealed tube at 140° for ten hours (compare this vol., i, 83), 
are shown to be identical with the pilosinine and anhydropilosine of 
Pyman (compare T., 1912, 101, 2260). 


Ephedrine. Exnst Scumipt (Arch. Pharm., 1913, 251, 320).—It 
is shown that the asymmetry of ephedrine and y-ephedrine cannot be 
solely dependent on the -CH(OH): group, since the conversion of this 
into a *CH,° group does not destroy the optical activity. 

A base, CoH, .N (hydrochloride has [a], +19°14°), has been prepared 
by treating ephedrine hydrochloride with phosphorus pentabromide 
and reducing the bromide, C,,H,,NBr,HBr (glistening leaflets), with 
zine and hydrochloric acid. ‘This bromide on treatment with silver 
nitrate does not regenerate ephedrine, but gives ~-ephedrine, m. p. 
117°, [a]p +49°45° (compare A., 1912, i, 644). The optical activity of 
mn base C,,H,,N must be due to the -CHNMe group (compare Emde, 

, 1909, i, 77; Gadamer, ibid., i, 49), which, moreover, cannot be 
seated at the end of the *O,H, chain. T. A. H. 


The Homologues of Morphine, Codeine and Dionine, and 
Some of their Derivatives. Frieprica Frrrem (Chem. Zenir., 
1913, i, 1696—1698).—Attempts have been made to prepare a 
hydroxycodeine by the elimination of the amino-group from amino- 
codeine and to obtain nitroethyl- and aminoethyl-morphine. Vonger- 
ichten and Weilinger (A., 1905, i, 542) obtained diacetylaminocodeine 
by the reduction of nitrocodeine with tin and acetic acid, whereas the 


mono-derivative, C,,H,,O,N,, has now been obtained by the same 
method. It yields a hydrochloride and a sulphate, and also acetylamino- 
codeine methiodide, O,,H,,0,N,I, as a white substance, m. p. 215—216°, 
which is converted into triacetylaminomethylmorphol (ibid.) on heating 
with acetic anhydride and silver acetate. When nitrocodeine is 
reduced by stannous chloride, however, the product is aminocodeine, 
C,,H,,0,N,, which forms pale yellow crystals, m. p. 224°, and gives 
what is probably a hydroxy-compound on diazotising and warming. 

Ethylmorphine (dionine) has also been nitrated. Nitroethylmorphine, 
C,,H,,0;N,, forms yellow crystals, m. p. 166—167°; aminoethyl- 
morphine, obtained by reduction with stannous chloride, has m. p. 
115—116°; acetylaminoethylmorphine, by reduction with tin and acetic 
acid, forms a pale yellow hydrochloride; and diacetylaminoethyl- 
morphine, rs ea N,, prepared by acetylating the amino-compound, 
has m. p. 15 

All these substances give very similar reactions with formaldehyde- 
sulphuric acid, Froehde’s and Erdmann’s reagents. J.C. W. 


Action of Acylamino-acid Chlorides on Ethyl and Methyl 
Sodiomalonate and Ethyl Sodiocyanoacetate. II. Ernst 
PFAEHLER (Ber., 1913, 46, 1702—1716. Compare this vol., i, 622).— 
A mixture of a benzene solution of phthalylglycyl chloride with ethyl 
sodiomalonate (compare Gabriel and Colman, A., 1909, i, 491) gives a 
clear liquid from which during several days there separates the sodium 
derivative of ethyl y-phthalimino-B-ketopropanedicarboxylate, 


OH, <G9>N-CH,'CO-CH(CO, Et) 
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prisms, m. p. 68—68°5°; this ester with an alcoholic solution of 
sodium ethoxide yields needles of the sodiwm derivative, whilst it 
dissolves in aqueous ammonia solution shortly depositing the ammonium 
derivative, decomp. at 210°, m. p. 255—260°; it has an acid reaction, 
and gives a deep red coloration with ferric chloride in alcoholic 
solution; in chloroform solution it reacts with bromine, forming a 
bromo-derivative, C,,H,,O,NBr, needles, m. p. 122—122°5°, whilst the 
corresponding chloro-compound forms needles, m. p. 95—96°. The 
sodium derivative when boiled with water and the solution acidified 
yields phthalylglycine, whilst the ketonic acid is decomposed by boiling 
with concentrated hydrochloric acid with the production of amino- 
acetone hydrochloride. When heated for six hours at 185° with 
benzyl chloride, the sodium derivative is converted into ethyl 
y-phthalimino-8-keto-a- benzyl propanedicarboxylate, 


OH, <GO>N-CH,*00-C(CH,Ph)(CO, Et),, 


cubes, m. p. 98°. The free ester, ethyl phthalylglycylmalonate, 
when warmed with water at 100°, undergoes hydrolysis with © 
subsequent loss of a molecule of carbon dioxide, giving rise 
to ethyl y-phthaliminoacetoacetate, m. p. 110°; this gave a colora- 
tion with ferric chloride, but no metallic derivatives could be 
isolated ; the aa-dibromo-derivative, 


CH.<GQ>N-CH,"CO-CBr,-CO, Kt, 


m. p. 87—88°, was obtained by direct substitution in chloroform 
solution. 

Phthalylglycyl chloride in benzene solution readily reacts with a 
bimolecular proportion of ethyl sodiocyanoacetate ; the sodiwm deriv- 
ative which separates, on treatment with hydrochloric acid, yields the 
free ethyl y-phthalimino-a-cyano-B-keto-n-butyrate, 


O,H,<00>NH-CH,CO-CH((N)-CO,Et, 


needles, m. p. 148—149°; on boiling with water, this substance 
undergoes considerable change, and after a few hours pure phthalic 
acid is obtained. 

The clear liquid, obtained by mixing ethyl sodiomalonate and 
phthalyl-B-alanyl chloride in benzene slowly deposits the sodium 
derivative of e/hyl 5-phthalimino-B-ketobutanedicarboxylate, 


OB,<OQ>NH-CH,CH,-00-CH(00,Et), ; 


the free ester, needles, m. p. 68—69°, can be liberated by hydrochloric 
acid; it is a strongly acidic substance, which with ferric chloride 
gives a red coloration, and when boiled with water yields ethyl 
é-phthalimino-6-keto-n-valerate, m. p. 121—122°. 

Phthalylphenylglycyl chloride, m. p. 141—143°, was prepared by 
treating the acid with phosphorus pentachloride ; its interaction with 
ethyl sodiomalonate yielded the sodiwm derivative of ethyl y-phthalimino- 
B-keto-y-phenylpropanedicarboxylate, 


O,H,<6¢>N-CHPh-CO-CH(C0, Kt), ; 
the free ester, leaflets and prisms, m. p, 104—105°, is acid in reaction, 
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and gives ared colour with ferric chloride ; when boiled with a mixture 
of concentrated hydrochloric acid and acetic acid it undergoes scission, 
producing a-aminobenzyl methy!] ketone. 
a-Phthalimino-a-ethyl-n-butyryl chloride and ethyl sodiomalonate 
give as reaction product the yellow sodiwm salt of ethyl y-phthalimino- 
B-keto-y-ethyl-n-pentanedicarboxylate, 
OH, <G0>N-CEt,"CO-CH: (CO, Et), ; 


the free ester, prisms, m. p. 72—73°, gives the ferric chloride reaction, 
but is not appreciably acidic ; unlike the esters described above, when 
warmed with sodium ethoxide, it undergoes rearrangement, yielding an 
acid substance, which from analogy with the corresponding gem-dimethy] 
compound (Pfaehler, Joc. cit.) is probably a pyrrolidone derivative of 
CO—CH:CO, Et sas 
the structure CO,BtOHy CON op odo 2". In the original 
preparation, involving the acid chloride and ethyl sodiomalonate, the 
sodium derivative produced is accompanied by a substance, cubical 
crystals, m. p. 229—230°, insoluble in water, which proves to be 
a-phthalimino-a-ethyl-n-butyric anhydride, a remarkably stable substance, 
which is not affected by phosphorus pentachloride or boiling water or 
alcohol. Another by-product occurring in smaller quantity is ethyl 


7 ¢ H,°C:C(CO, Et) 
: 6-4 2 : 
benzoylenediethylpyrrolonecarboxylate, Co N OK one. a lemon 


yellow substance, m. p. 85—85°5°, which is obtained in larger quantity 


if the reaction mixture is kept for a longer time under benzene con- 
taining an additional quantity of ethyl sodiomalonate. The normal 
ester, m. p. 72—73°, when boiled for thirty minutes with hydriodic 
acid (b. p. 127°) undergoes scission, yielding methyl a-amino- 
a-ethyl-n-propyl ketone hydriodide, short, columnar crystals, m. p. 
184—186° ; hydrochloride, silky needles, m. p. 236—236°5°; platini- 
chloride, lemon-yellow needles, m. p. 188° (decomp.); picrate, yellow 
needles, m. p. 166°; benzoyl derivative, needles, m. p. 80—81°; the 
free base has an odour resembling that of turpentine. 

Methyl sodiomalonate behaves like the corresponding ethyl compound 
towards phthaliminoethylbutyryl chloride, producing as by-product 
the same acid anhydride as mentioned above, together with the sodium 
derivative of methyl y-phthalimino-B-keto-y-ethyl-n-pentanedicarboxylate 
as main product ; the free ester, prisms, m. p. 97—98°, is neutral, but 
gives the ferric chloride reaction ; with sodium ethoxide it shows the 
same behaviour as the ethy! ester, whilst its sodium derivative when 
heated with methyl! iodide in acetone solution is converted into methyl 
8-phthalimino-y-keto-y-ethyl-n-hexane-BB-dicarboxylate, 

CH. <GO>N-CEt,CO-CMe(00,Me)., 


needles, m. p. 113—114°, which gives no ferric chloride reaction. 
Again, like the ethyl ester, the methyl ester in benzene solution is con- 
verted by theaction of methyl sodiomalonate into methyl benzoylenediethy!- 
pyrrolonecarboxylate, lemon-yellow needles, m. p. 109—110°; this and 
also the corresponding ethyl ester are converted by hydrobromic acid into 
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diethylpyrrolonebenzo acid hydrobromide, yellow “cubes, m. p. 214° 
(decomp.), which by the action of water for alkali yields diethyl- 


Et,-NH 
‘ oH? © CoH C,H, prisms and leaflets, 


m. p. 184°5—-185° (decomp.) ; this on heating to 200° passes into the 
C,H,-C—CH 
° ° jo 4 
corresponding lactam (benzoylenediethylpy rrolone), do— N- CE ty 09 


pyrrolonebenzoic acid, 


colourless needles, m. p. 71°. 
a-Phthalimino-a-methyl-n-butyryl chloride in a similar manner with 
ethyl sodiomalonate gives the corresponding phthaliminomethylbutyric 
anhydride, cubes, m. p. 183°, insoluble in water, together with the 
expected sodium derivative, from which carbon dioxide liberates ethyl 
y-phthalimino-B-keto-y-methyl-n-pentanedicarboxylate, 
OH. <GC>N-CMcEt-CO-CH-(00,Et), ; 
this is a neutral oil which gives an intense coloration with ferric 
chloride. When this substance is heated in alcoholic solution with 
sodium ethoxide, or its sodium derivative heated in alcohol, a soluble 
sodium salt is produced, from which hydrochloric acid frees an isomeric 
H(CO,Et) -CO. 
+. eR >N-C0-C,H,-00, Rt, m. p. 110°, 
which on heating with dilute acid is converted into carbethoxybenzoyl- 
methylethyltetramic acid [ethyl 3 : 5-diketo-1-benzoyl-2-methyl-2-ethylpyr- 
a ‘CO-C,H,°CO,Et, an acidic sub- 
stance, m. p. 186—187°. The application of sodium methoxide to 
the same oily ethyl ester, or of methyl alcohol to its sodium derivative 
in a similar manner, causes a replacement of ethyl by methyl, the 
pyrrolidine derivative, prisms, m. p. 139—140°, produced being of the 
CH(CO,Et)-CO eine ' 
structure it 2a can >N-00-C,H,-CO,Me ; the acidity of this 
substance is sufficient to cause its aqueous solution when heated to 
eliminate the carbethoxy-group with formation of methyl 3 : 5-diketo- 
1-benzoyl-2-methyl-2-ethylpyrrolidine-o-carboxylate, 
H,——CoO eon: 
d O—OMeEt> CO-C,H,°CO,Me, 
m. p. 209°, which reacts with bromine in chloroform solution, giving a 
neutral dibromo-derivative, m. p. 166—167°, by displacement of the 
methylene hydrogen atoms in the ring. 
a-Phthalimino-a-methyl-n-butyryl chloride reacts with methyl 
sodiomalonate, yielding needles or prisms of methyl y-phthalimino-B-heto- 
y-methyl-n-pentanedicarboxylate, m. p. 98—99°, which colours ferric 
chloride blood-red. This substance with sodium ethoxide undergoes 
rearrangement into a pyrrolidine compound, 
CH(CO,Me):CO, : 
d 0 CMeEt> CO-C,H,°CO, Et, 
needles, m. p. 108-—109~ (of which an isomeride, m. p. 139—140°, has 
been described above), which when boiled with water yields the 


pyrrolidine derivative, 


rolidine-o-carboxylate |, 
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pyrrolidine derivative, m. p. 186—187°, described earlier. Sodium 
methoxide on the other hand yields a compound, 
7H(CO,Me)*CO, , 

id OMeEtO CO-C,H,°CO,Me, , 
prisms, m. p. 146—147°, which is more acid in character than acetic 
acid, and which easily loses the carbomethoxy-group, producing the pyr- 
rolidine derivative, m. p. 209°. 

The action of ethyl sodiocyanoacetate on a-phthalimino-a-methy]l- 
n-butyryl chloride gives a yellow sodiwm derivative, from which acetic 
acid liberates ethyl y-phthalimino-a-cyano-B-keto-y-methyl-n-hexoate, 


CyH, <0 >N-CMeBt-CO-CH(CN)-CO,Rt, 


m. p. 140°; this loses carbon dioxide when boiled with water, but the 
decomposition is not a simple one. 

The pyrrolone condensation observed with phthaliminoethyl-n-butyryl 
chloride and excess of ethyl or methyl sodiomalonate occurs under the 
same conditions with the ne, —— — 

gH,’ C—C(CO,Me 
benzoylenemethylethylpyrrolonecarboxylate, bo—w 0 MeEt>o”” 
forms yellow prisms, m. p. 130—131°; the corresponding yellow ethyl 
ester forms prisms, m. p. 112°. Both these esters react with hydro- 
bromic acid, D 1°48, producing methylethylpyrrolonebenzoic acid 
hydrobromide, yellow needles, from which alkali in theoretical 
CO——-CH ‘ 
, éMcEt-NH> © CoH.’ CO2H, prisms, 
m. p. 177° (decomp.), which above its m. p. passes into benzoylenemethyl- 
H,C——CH 
ethyl, l ls needles, m. p. 94—95°. 

ylpyrrolone, ie sade , mM. p 

If methyl y-phthalimino-£-keto-y-methyl-n-pentanedicarboxylate is 
submitted to the action of methyl iodide in boiling acetone solution 
it is methylated to methyl 8-phthalimino-y-ketomethyl-n-hexane-Bp- 


dicarboxylate, OHO’ ‘CMeEt:CO-CMe(CO,Me),, prisms, m. p. 

104°; this substance, which gives no ferric chloride reaction, is con- 

verted by boiling hydrochloric acid into oily y-amino-y-methylhexan-6-one, 
NH,°CMeEt-COEt, 

hydrochloride, crystalline ; picrate, leaflets, m. p. 147—148°.  D. F. T. 


quantity separates the free acid 


3-Nitropyridine and some of its Reduction Products. Franz 
Frrept (Monatsh., 1913, 34, 759—767).—The nitration of pyridine 
(A., 1912, i, 299) is most conveniently effected by the gradual addition 
of a solution of potassium nitrate in nitricacid (D 1-5) to a mixture of 
pyridine with an excess of sulphuric acid at 290—300°. It has already 
been shown that the product, 3-nitropyridine, is convertible by energetic 
reduction in acid solution into 3-aminopyridine, but it is now found that 
the analogy to nitrobenzene is still greater, extending to the successive 
formation of an azoxy-, azo-, and hydrazo-derivative when reduced in 
alkaline media, 

3-Nitropyridine forms colourless needles, m. p. 41°, b. p. 216°; 
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hydrochluride, colourless leaflets, m. p. 154°; sulphate, hygroscopic 

crystals; azwrichloride, yellow needles, m. p. 140°; platinichloride, 

broad, yellow needles, decomp. at 254°; argentonitrate, 
(C;H,O,N,)o,AgNO;, 

colourless needles, m. p. 175—176°. 

When 3-nitropyridine is treated with a boiling solution of 
arsenious oxide in aqueous sodium hydroxide under reflux, it is 
reduced almost quantitatively to the corresponding azoxypyridine, 
silky needles, m. p. 130—131°, to a yellow liquid, which can be 
further reduced by zine dust and alcoholic sodium hydroxide to azo- 
pyridine, orange-red needles, m. p. 142°, the yield again being almost 
the theoretical. The application of sodium methoxide as reducing 
agent for the production of the azoxy-compound and of iron filings for 
the azo-compound is unsatisfactory, yielding a complex mixture in 
each case and consequently an impure product. 

If azopyridine is treated with zinc dust and boiling aqueous alcoholic 
sodium hydroxide in an atmosphere of hydrogen, reduction occurs with 
the formation of an 80% yield of hydrazopyridine, colourless needles, 
m. p. 202°; the pure substance is stable, but in alkaline alcoholic 
solution it undergoes atmospheric oxidation, especially readily on 
warming, with the production of azopyridine. It was not found possible 
to reduce hydrazobenzene further. 

Partial nitration of pyridine occurs when nitric acid vapour is led 
into boiling pyridine nitrate, but there are formed simultaneously with 
3-nitropyridine, also three other basic substances, m. p. 80°, 120, and 
258° respectively ; oxides of nitrogen in place of nitric acid lead to a 
similar result. Pyridine sulphate likewise gives a little 3-nitro- 
pyridine, but the main portion of the product consists of an oily 
mixture, b. p. 240—300°, of basic nature, from which could be isolated 
a base, woolly needles, m. p. 110°; nitrate, m. p. 245°; the baseis very 
resistant to oxidising and reducing agents, and it is possibly related to 
the polymerised nitropyridine obtained by Spencer (P., 1903, 19, 79). 

D. F. T. 


Syntheses of the Indole Group. IV. Basic Properties of 
Indoles, and Polymerides of Indoles. Brrnarpo Oppo (Gazzetta, 
1913, 43, i, 385-394. Compare A., 1912, i, 649)—The publication 
of the author’s results on polymeric indoles has been anticipated to 
some extent by that of Keller (this vol., i, 403). Di-indole hydro- 
chloride (compare Keller, doc. cit.) is a microcrystalline powder, m. p. 
180°, forming a yellow liquid. It can be prepared by the prolonged 
action of dilute aqueous hydrochloric acid on indole at the ordinary 
temperature, or by treating indole with concentrated hydrochloric acid 
for a few minutes, as well as by the action of hydrogen chloride on an 
anhydrous ethereal solution of indole. 

a-Methylindole hydrochloride, C\H,N,HCl, may be obtained by the 
action of hydrogen chloride on an anhydrous ethereal solution of 
a-methylindole. 

The author gives also the results of some preliminary experiments 
regarding the power of indoles to form simple or double salts. 

R. V. 8. 
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Condensation of Primary and Secondary Aromatic Amines 
with Mesoxalic Esters. Synthesis in the Indole Series. ALFrrp 
Guyot and J. Martinet (Compt. rend., 1913, 156, 1625—1628).— 
Schmitt (A., 1905, i, 585) and Curtiss, Hill and Lewis (A., 191], i, 
366) obtained anilino-derivatives of the type NHPh-©(CO,R),°OH ; 
NPh:0(CO,R),; NHPh-C(CO,R),,NHPh by the interaction of 
aromatic amines with mesoxalic esters. The authors have, however, 

CO,R obtained, as principal product of such reactions 

) 6 Sor an ester of dioxindole-3-carboxylic acid (annexed 

\ a - formula), which is saponified by aqueous potassium 

hydroxide in the absence of air, giving the cor- 

responding dioxindole, carbon dioxide being 

eliminated. In an open vessel oxygen is rapidly absorbed, and the 

product formed is the corresponding isatin. The amine is warmed 

with the mesoxalic ester in acetic acid solution at 60° for one hour, and 

then the acid and residual amine are removed by steam. From the 

product any phenyltartronic acid produced is extracted with hydro- 

chloric acid, and the residual indole derivative is crystallised from 
ether, 

From p-toluidine the authors have prepared methyl 5 -methyldioxindole- 
3-carboxylate, m. p. 251°, the ethyl ester, m. p. 212°, 5-methyldioxindole, 
m. p. 210°, and the corresponding isatin. 

From f-naphthylamine, methyl 3-hydroxy-2-ketodthydro-BB-naphthin- 
dole-3-carboxylate, m. p. above 300°, the ethyl ester, m. p. 210°, and the 
corresponding dioxindole and isatin. 

From methylaniline, methyl 1-methyldioxindole-3-carboxylate, m. p. 
217°, the ethyl ester, m. p. 130°, methyl p-methylaminophenyltartronate, 
m. p. 85°, and the dioxindole and isatin. 

From ethylaniline, ethyl 1-ethyldioxindole-3-carboxylate, m. p. 141°, 
ethyl p-ethylaminophenyltartronate, m. p. 65°, the dioxindole, and 
isatin. 


From ethyl-8-naphthylamine, ethyl 2-hydroxy-3-keto-1-ethyldihydro- 
BB-naphthindole-3-carboxylate, m. p. 181°, the diowindole, m., p. 172°, and 
the isatin, fine red needles, m. p. 173°. 

From tetrahydroquinoline, methyl 1 : 7-trimethylenedioxindole-3- 
carboxylate (formula I), m. p. 188°, the ethyl ester, m. p. 174°, 1:7- 
trimethylenedioxindole (formula II), m. p. 160°, and 1 :7-trimethyleneisatin 
(formula III), deep red prisms, m. p. 195°. 


—— 
ae 
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1-Methylisatins. Morirz Konn and ALFoNns OsTERSETZER 
(Monatsh., 1913, 34, 787—794).—In the preparation of 1-methyl 
isatin from isatin there is no necessity to isolate the intermediate 


SaaS 


oo 
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sodium derivative of isatin (compare Heller, A., 1907, i, 442), and the 
subsequent reaction with methyl iodide in a sealed tube can also be 
avoided. If isatin is treated with the calculated quantity of 25% 
methyl-alcoholic potassium hydroxide, the separation of the blue 

tassium derivative gives rise to a paste which on the addition of 
methyl sulphate (under reflux) enters into reaction so vigorously that 
the mixture boils; 1-methylisatin can be easily separated from the 
reaction mixture (compare Friedlinder and Kielbasinski, A., 1911, 
i, 1021). 

cies a similar course 5-bromoisatin can be converted into 
5-bromo-1-methylisatin, red, microscopic needles, m. p. indistinct at 164°, 
and 5 : 7-dibromoisatin into 5 : 7-dibromo-1-methylisatin, red, microscopic 
needles, m. p. indistinct at 171°. In these cases the sodium compounds 
react less vigorously with methyl sulphate than does the sodium 
compound of the unsubstituted isatin. 

If carefully dried methylisatin is treated in boiling acetic anhydride 
containing a little acetic acid, with small quantities of zinc dust until 
decolorisation is complete, diacetyl-1 : 1'-dimethylisatyd, 


NMe< ope >O(0Ac)-C(OAc) <0 >NMe, 

colourless, rhombohedral crystals, m. p. 218—220°, is obtained. 

1-Methylisatin reacts with magnesium phenyl bromide in ethereal 
solution, giving a yellow, microcrystalline substance, C,,H,,ON, m. p. 

C,H,°CPh 

- : 4 ] 6 4 | 
145°; this is probably of the structure NMe-GPh>”” produced by 
elimination of the elements of water from the ditertiary alcohol first 
formed by the action of the Grignard reagent on the two ketonic 
groups. DD. &. F, 


Some Derivatives of cycloHexanone and the Three Methyl- 
cyohexanones. VINCENZO SquintTaNI (Aéti R. Acead. Sci. Torino, 
19]2-13, 48, 675—686. Compare Guareschi, A., 1911, i, 792).—On 
warming a mixture of cyclohexanone, ethyl cyanoacetate, and an 
alcoholic solution of methylamine, aa’-dicyanocyclohexane-1 : 1-diaceto- 


mathylimide, OH, oH OH CSOHION co NM is produced ; 


it has m. p. 175°. Its aqueous solution, when neutralised by ammonia, 
gives a blue precipitate with copper sulphate and a white, flocculent 
precipitate with silver nitrate. When treated with bromine it yields 
4 white, flocculent compound, probably the dibromide, and when this 
is boiled with 10% alcoholic formic acid, a8-dicyano-aB-cyclohexane- 
, re CHi,°CH. C(CN):CO. . 
succinomethylimide, CH,< CH, G aoc$ & O i 0 o> NMe, is formed; 


it is a white, crystalline substance, m. p. 222°. 

When a mixture of 1-methylcyclohexan-4-one, ethyl cyanoacetate 
and alcoholic ammonia is kept for some hours, an ammoniacal salt is 
deposited ; from this, by the action of dilute acid, the imide of 
aa-dicyano-1-methyleyclohenane-4 : 4-diacetic acid, 


CH,-CH CH(UN)-CO 
CHMe<on*.cH>C<oH(on)-co7 NE: 
VOL, CIV. i 3 ¢ 
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m. p. 210—211°, is obtained. Its copper salt is a chestnut-coloured 
precipitate which becomes yellowish-green ; when it is made anhydrous 
and heated, it assumes at about 120° a red tint, which disappears on 
cooling. The imide of m. p. 210—211° yields a dibromo-derivative, 
from which af-dicyano-aB-1-methylcycloheaune-4 : 4-succinimide, 
CH,-CH, C(CN):CO. 
CHMe< yy cH, “<d(on)-co7 8 

m. p. 207—208°, can be prepared. 

aa’-Dicyano-l-methylcyclohexane-4 : 4-diacetomethylimide, 

CH,°CH CH(CN):CO 
CHMe<on?.cH > C<cH(on)-co7 SMe 
has m. p. 181—182°. It yields a crystalline bromo-derivative, m. p. 
137°, which on treatment with an aqueous solution of sulphurous acid 
gives aB-dicyano-aB-1-methylcyclohexane-4 : 4-succinomethylimide, 
CH,:CH, C(CN)-CO_ 
CHMe< 04 CH, Scyon)-co> Me. 

m. p. 182—183°. 

1-Methylcyclohexan-2-one yields similar products. 

The ammonium salt, C,,H,,O,N,, obtained from 1-methyleyclohexan- 
2-one, ethyl] cyanoacetate, and alcoholic ammonia has m. p. 165°. The 
corresponding aa’-dicyano-1-methy/cyclohexane-2 : 2-diacetimide, 

CH,*CHMe CH(CN):CO 
CHy< oH’ —CH,> CS OHION CO NH, 
has m. p. 210°. Its copper salt is a rusty-red precipitate which 
turns bluish-green. 
aB-Dicyano-aB-1-methylcyclohexane-2 : 2-succinimide, 
CH,"CH Me Q(CN ):CO. 
CA<on —cH,? <don)-€ =e, 
is a microcrystalline substance, m. p. 235—236°. 
aa’-Dicyano-1-methylcyclohexane-2 : 2-diacetomethylimide, 
CH,"CHMe CH(CN):CO 
CHy< on’ — cH, C\cH(cn)-co> Me, 
has m. p. 181—182°. 
aa’-Dicyano-1-methylcyclohexane-3 : 3-diacetomethylimide, 
CHMe-CH.~,,,-CH(CN):-CO 
CH<Gu.—-CH.> “\cH(cn)-co> Me, 
has m. p. 154°; in its preparation, a substance of m. p. 195—198° is 
also met with. R. V. 5. 


Preparation of Nitro-\-alkylcarbazoles. FARBWERKE VORM. 
Meister, Lucius & Brixine (D.R.-P. 259504).—The nitration of 
N-alkylcarbazoles has previously given rise to a mixture of difficultly 
separable nitro-derivatives, but it is now found that if nitrous acid is 
employed definite compounds are obtained. 

Nitro-9-ethylcarbazole, yellow crystals, m. p. 128°, is obtained when 
9-ethylcarbazole (200 parts) in benzene (1000 parts) is mixed with 4 
concentrated aqueous solution of sodium nitrite, and 600 parts of 
hydrochloric acid slowly added with efficient stirring at the ordivary 
temperature and the mixture subsequently boiled. Witro-9-methy!- 
carbazole forms small needles, m. p. 147—148°. F. M. G. M. 
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Preparation of Arylanthraquinone Derivatives. Farsen- 
FABRIKEN VORM. FriEpR. Bayer & Oo. (D.R.-P. 259037. Compare this 
vol., i, 95—105).—4-p-Toluidino-1 : 2-anthrathiazole, dark blue needles, 
is obtained by _ boiling — 1-amino-4-p-toluidinoanthraquinone-2- 
mercaptan with benzaldehyde (3 parts) and nitrobenzene (3 parts) ; on 
sulphonation it furnishes a compound which dyes wool a fast violet 
colour. 

The analogous compound from 2-amino-1-p-toluidino-3-thioanthra- 
quinone and benzaldehyde is obtained in brownish-violet prisms. 

F. M. G. M. 


Syntheses of Alkyloxymalachite-greens by means of 
Magnesium Aryl Haloids. Emi Votodex and J. Mariska (Ber., 
1913, 46, 1755—1759).—The present work has been undertaken with 
the object of gaining insight into certain discrepancies observed in 
condensatious with tetramethyldiaminobenzhydrol (Votocek and 
Jelinek, A., 1907, i, 245; Vototek and Krauz, A., 1909, i, 518). 
The use of Grignard’s reagents presents the advantage that operations 
can be performed at a comparatively low temperature. A series of 
alkyloxymalachite-greens has been prepared from the magnesium 
derivatives of halogenated phenol ethers and Michler’s ketone on the 
one hand, and from methyl anisate and the magnesium derivative of 
p-bromodimethylaniline on the other. 

p-Methoxymalachite-green, obtained by the action of magnesium 
panisyl bromide on an ethereal suspension of Michler’s ketone and 
subsequent decomposition of the product formed with hydrochloric acid 
and reduction with sodium hyposulphite, has m. p. 106°, and is 
identical with the compound prepared from anisaldehyde and dimethyl- 
aniline. The same substance is formed when ethereal solutions of 
magnesium p-dimethylaminophenyl bromide and methy! anisate (m. p. 
46°, b. p. 255°) are mixed. 

p-Ethoxymalachite-green is obtained in a similar manner from 
magnesium p-phenetole bromide and Michler’s ketone, and is identical 
with the substance produced from p-ethoxybenzaldehyde and dimethy]l- 
aniline. 

m-Methoxymalachite-green is prepared by the gradual addition of an 
ethereal solution of magnesium m-methoxypheny! iodide to a boiling 
solution of Michler’s ketone in benzene and subsequent reduction to 
the leuco-base. It has m. p. 123°, and is identical with m-methoxy- 
tetramethyldiaminotriphenylmethane prepared from m-methoxybenz- 
aldehyde and dimethylaniline. 

o-Methoxymalachite-green, prepared from magnesium o-methoxy- 
phenyl iodide and Michler’s ketone, is identical with the product 
obtained from o-methoxybenzaldehyde and dimethylaniline. H. W. 


Further Investigations of Alkyloxy-derivatives of Malachite- 
Green. Emi. Vorocex and J. Kouuer (Ber., 1913, 46, 1760—1769. 
Compare A., 1907, i, 245; 1909, i, 518; also previous abstract).—A 
difference has been previously noted between the leuco-bases obtained 
from alkyloxybenzaldehydes and dimethylaniline, and those prepared 
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from tetramethyl-py-diaminobenzhydrol and phenolic ethers. This is 
now attributed to the transformation of the methoxy- into the 
hydroxy-group under the conditions of the experiments. The work 
has been further extended to ethoxy-derivatives and to polyhydroxy- 
phenols. 

Tetraethyldiaminobenzhydrol is prepared by reduction of tetra- 
ethyldiaminobenzophenone by sodium and alcohol or by oxidation of 
tetraethyldiaminodiphenylmethane, m. p. 41°, with lead peroxide. It 
condenses with phenol in the presence of hydrochloric acid, forming 
p hydroxy-p” : p’’-tetraethyldiaminotriphenylmethane, m. p. 110—111°, 
which is also obtained by heating p-hydroxybenzaldehyde and diethyl- 
aniline with hydrochloric acid and a little alcohol at 125° for twelve 
hours. When oxidised with chloranil, it gives a green dye which 
becomes violet on addition of alkali. 

Tetraethyldiaminobenzhydrol does not react readily with anisole in 
the presence of hydrochloric acid, and does not yield a uniform product, 
On the other hand, anisaldehyde readily condenses with diethylaniline, 
yielding p’-methoxy-p” : p’’-tetraethyldiaminotriphenylmethane, m. p. 65°. 
In the hope of obtaining an abnormal base of betaine-like structure 
(A., 1909, i, 519), the substance was heated with hydrochloric acid at 
120° during two hours. The products of the action consisted of 
methyl chloride and p’-hydroxy-p” :p’” - tetraethyldiaminotriphenyl- 


methane. Since hydrochloric acid was found to have a similar action 
in the methoxy-series, the supposed existence of a larger number 
of isomerides is disproved, and the supposition of a betaine-like 


structure is rendered unnecessary. 

p-Hydroxy-p” : p’’-tetramethyldiaminotriphenylmethane, m. p. 165°, 
is obtained from p-hydroxybenzaldehyde and dimethylaniline, and also 
from phenol and Michler’s hydrol. The same substance is isolated with 
difficulty from the product of the action of hot concentrated hydro- 
chloric acid on a mixture of anisole and Michler’s hydrol, the methyl 
group being partly eliminated during the reaction. That this is 
actually the case is proved by the isolation of the acetyl derivative of 
p -hydroxy-p” :p”’-tetramethyldiaminotriphenylmethane, m. p. 145—146°, 
by the action of acetic anhydride on the above product, whereas, under 
the conditions employed, this reagent does not attack p’-methoxy- 
p’ :p’’-tetramethyldiaminotriphenylmethane. The latter substance 
evolves methyl chloride when heated with hydrochloric acid at 120°, 
and is converted into p’-hydroxy-p” : p’’-tetramethyldiaminotriphenyl- 
methane. When the last-named substance is acted on by methyl 
sulphate, an impure product is obtained from which the hydroxy- 
compound can be regained after repeated crystallisation (compare 
A., 1909, i, 519). 

Similarly, the compound obtained from Michler’s hydrol and 
phenetole, and that from p-ethoxyleucomalachite-green and hydrochloric 
acid are shown to be p-hydroxyleucomalachite-green. 

The methyl group is also completely eliminated from m-methoxy- 
leucomaluchite-green by treatment with hydrochloric acid at 120° 
during two hours. o-Methoxyleucomalachite-green is not completely 
decomposed under these conditions. 
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p-Dimethoayleucomalachite-green, m. p. 129—-130°, is obtained by the 
addition of an ethereal solution of magnesium p-dimethoxyphenyl 
bromide to a solution of Michler’s ketone in ether and benzene, and 
subsequent reduction of the dye formed by means of sodium hypo- 
sulphite, whilst the same substance can also be prepared by the con- 
densation of Michler’s hydrol and quinol dimethyl] ether in the presence 
of hydrochloric acid and alcohol. When oxidised by chloranil, it 
yields a green dye, stable towards alkalis. 

Michler’s ketone may be condensed with catechol in the presence of 
phosphoryl chloride, and the dye produced is readily reduced to 
dihydroxytetramethyldiaminotriphenylmethane, m. p. 162—163°. The 
substance is identical with that obtained from protocatechualdehyde 
and dimethylaniline, or from catechol and Michler’s hydrol. Under 
similar conditions, resorcinol yields a green dye, which becomes violet 
on addition of alkali; the corresponding leuco-base has not been 
obtained in the crystalline state. Quinol does not condense with 
Michler’s ketone under these conditions. 

The behaviour of these leuco-bases as photographic developers 
has been investigated. Reducing power is only observed in those 
cases in which the hydroxyl! groups are in the ortho- or para-position, 


Influence of the Halogens on Phototropy in Hydrazones. 
II. Ferpinanpno Graziani (Atti R. Accad. Lincei, 1913, [v], 22, 
i, 623—629. Compare A., 1910, i, 777).—The paper describes the 
hydrazones derived from the three isomeric chlorophenylhydrazines. 

None of the o-compounds is phototropic, all the m-derivatives are 
phototropic, whilst four of the eight p-derivatives prepared are 
phototropic. 

Benzaldehyde-o-chlorophenylhydrazone, C,H,Cl‘-NH*N:CHPh, crys- 
tallises in minute, colourless needles, m. p. 73°. 

Anisaldehyde-o-chlorophenylhydrazone, C,H ,Cl-NH*N:CH:C,H,°OMe, 
isa white, crystalline powder, m. p. 67°. 

Cuminaldehyde-o-chlorophenylhydrazone, 

C,H,Cl-NH:N:CH:C,H,’CHMe,, 
forms slightly yellow needles, m. p. 67°. 

Cinnamaldehyde-o-chlorophenylhydrazone, 

O,H,Cl-NH-N:CH-CH:CHPh, 
crystallises in flat, sulphur-yellow needles, m. p. 99°. 

Piperonaldehyde-o-chlorophenylhydrazone, 

C,H,Cl-NH-N:CH:O,H,:0,:CH,, 
forms slightlyzyellow, flat needles, m. p. 96°. 

Anisaldehyde-m-chlorophenylhydrazone, 

C,H,Cl-NH-N:CH:C,H,:OMe, 
crystallises in flat, colourless needles, m. p. 135°. 

Cuminaldehyde-m-chlorophenylhydrazone, 

0,H,Cl-NH:N:CH-C,H,°CH Me,, 
forms flat, colourless needles, m. p. 131°, and is very phototropic. 

Cinnamaldehyde-m-chlorophenylhydrazone, 
O,H,Cl-NH:N:CH:CH:CHPh, * 

a yellow, crystalline powder, m. p. 120°. 


i. 762 ABSTRACTS OF CHEMICAL PAPERS. 


Piperonaldehyde-m-chlorophenylhydrazone, 
C,H,Cl-NH-N:CH:C,H,:0,:CH,, 
forms minute, colourless needles, m. p. 95°; it is very strongly 
phototropic. 
Salicylaldehyde-m-chlorophenylhydrazone is very feebly phototropic. 
p-Tolualdehyde-m-chlorophenylhydrazone, 
C,H,Cl-NH:-N:CH:C,H,°Me, 
is a white, crystalline powder, m. p. 112°. 
Benzaldehyde-p-chlorophenylhydrazone has been prepared by Hewitt 
(T., 1893, 63, 873), who gave m. p. 127°; the present author finds 
m. p. 132°. The substance is phototropic. 
Anisaldehyde-p-chlorophenylhydrazone, C,H ,Cl‘NH:N:CH-C,H,°OMe, 
forms colourless leaflets, m. p. 150°, and is not phototropic. 
Cuminaldehyde-p-chlorophenylhydrazone, 
C,H,Cl-NH-N:CH:C,H,-CHMe,, 
forms slightly yellow needles, m. p. 131°, and is very phototropic. 
Cinnamaldehyde-p-chlorophenylhydrazone, 
C,H,Cl-NH:-N:CH-CH:CHPh, 
crystallises in yellowish-green needles, m. p. 136°; it is phototropic. 
Piperonaldehyde-p-chlorophenylhydrazone, 
C,H,Cl-NH-N:CH-C,H,:0,:CH.,, 
forms slightly yellow leaflets, m. p. 143°, and is not phototropic. 
Salicylaldehyde-p-chlorophenylhydrazone has m. p. 173° (Auwers, A., 
1909, i, 440, gave 169—170°). It is not phototropic. 
p- Zolualdehyde-p-chlorophenylhydrazone, 
C,H,Cl-NH-N:CH-C,H,Me, 
crystallises in slightly yellow needles, and is feebly phototropic. 
Vanillin-p-chlorophenylhydrazone, 
0,H,Cl"NH-N:CH:C,H,(OH)-OMe, 
forms flat, slightly yellow needles, m. p, 135°. It is not phototropic. 
R. V. 8. 


The Formation of Dipiperidyls in the Electrolytic Reduction 
of Pyridine. Bruno Emmert (Ber., 1913, 46, 1716—1719).—From 
the formation of azobenzene and pinacone respectively in the reduction 
of nitrobenzene and acetone, and of phenylmethylpyrrolidone (Emmert, 
A., 1907, i, 339) in the reduction of a mixture of nitrobenzene and 
levulic acid, it would appear that the first stage of the reduction is 
the production of free radicles which subsequently couple together. 
The electrolytic reduction of pyridine (Ahrens, A., 1897, i, 368), which 
has been believed to yield only piperidine, might therefore be expected 
to give rise to at least a small quantity of some binuclear product. 

The reduction of pyridine at lead cathodes with a current density of 
17°1 amps, per sq. dm. in diluted sulphuric acid is found to give actually 
much piperidine accompanied by less volatile products including 4 : 4’- 
dipiperidyl, m. p. 158—160°, 2: 2’-dipiperidy], b. p. 258—-260° (corr.), 
and a high boiling resinous substance the molecule of which probably 
includes a higher number of piperidine nuclei ; these less volatile pro- 
ducts amounted “to more than 10% of the pyridine taken. 

D. F. T. 


~~ 
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[Preparation of a Condensation Product from 5 : 7-Dichloro- 
isatin and 6-Chloroindoxyl.|] FAaRsBeNFABRIKEN VORM. FRIEDR. 
Bayer & Co. (D.R.-P. 258258).—When a hot acetic acid solution of 
5: 7-dichloroisatin (220 parts) is treated with a similar solution of 
6-chloroindoxy! (167 parts), some concentrated sulphuric acid added 
and the mixture warmed, it furnishes a compound crystallising in 
glistening, brown metallic needles. Differently substituted indoxyls 
and isatins can be employed for this reaction. F, M. G. M. 


Preparation of New Condensation Products from Indigotin 
and its Halogen Derivatives. GersreLiscHarr rir CHEMISCHE 
InpustRiE IN Baset (D.R.-P. 259145).—When indigotin derivatives 
are treated with aromatic acid haloids in the presence of a condensing 
agent, they furnish compounds which dye wool in yellow shades. 

The compound obtained by the action of benzoyl chloride on indigotin 


in the presence of copper powder forms yellowish-green needles, m. p. 
275—276°. F. M. G. M. 


Synthetic Bases Closely Related to the Cinchona Alkaloids. 
Apvotr Kaurmann (Ber., 1913, 46, 1823—1837).—The difference in 
toxicity between quinine and quinotoxine is not due to the rearrange- 
ment of the nitrogen in the quinuclidine ring into a secondary amino- 
group with a free hydrogen atom, for methylcinchotoxine is just as 
active as cinchotoxine. Experiments by A. Warschawski have now 
shown that 4-quinolyl ketone (A., 1912, i, 1017), although it is 
chemically related to quinotoxine, is antipyretic, and only very slightly 
poisonous, from which it appears that the ketone group is not responsible 
for the toxicity. On the other hand, the ethyl ester of meroquinenine 
and especially the reduction product, ethyl cincholeuponate, are very 
powerful poisons. However, the author maintains his former hypo- 
thesis (ibid.) that the specific action of quinine is connected with the 
presence of an adrenaline-like grouping, and has now prepared 


derivatives of the annexed type. 
R’ It was found that 6-alkyloxy- 


Sf | a 4-quinolyl ketones with methyl] or 
Om ) ‘ methylene attached to the carbonyl 
group react with halogens, giving 

ANZ derivatives which condense with 


N : : 

primary amines, and that the new 

substanccs could be reduced to hydroxy-compounds of the above type. 

They all have the same physiological effect as quinine, and give the 

same fluorescence and respond to the thalleoquinine test. The process 

is easily carried through, and it thus becomes possible to prepare 
numerous analogues of quinine. 

I. [With Max Huser and A. Srerreacner.|—The cinchotoxine 
obtained by boiling 10 grams of cinchonine hydrochloride with 400 e.c. 
of 0:001% hydrochloric acid for fifty hours was extremely small in 
amount (compare Biddle, A., 1912, i, 296), but was characterised as 
the phenylhydrazone-picrate, which separated in microscropic, red 
needles, m. p. 200°, when phenylhydrazine and picric acid were added 
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to the alkaline, ethereal extract. The reaction is sensitive in a 
dilution of 1 in 2500. 

II. [With Orro Zettzr and Max Huser.|—Meroquinenine was 
prepared by the hydrolysis of quinenine with 25% phosphoric acid at 
180° (Koenigs, A., 1894, i, 392). The p-methoxylepidine phosphate 
separated on cooling in large, grey, lanceolate crystals, m. p. 208—210°, 
and the filtrate was fractionally precipitated with phosphotungstic 
acid. The meroquinenine obtained from the precipitate by means of 
baryta was esterified, and the hydrochloride fof the ethyl ester (I) 
(Koenigs, A., 1906, i, 762), reduced by hydrogen and colloidal 
palladium to the hydrochloride of ethyl cincholeuponate, which formed 
beautiful white needles, m. p. 158°, [a]? +5°71° (compare Skraup, 
A., 1895, i, 484). The free ester (II) is a colourless liquid, b. p. 140°/ 
14 mm., [a] -17:2°, which reacts violently with methyl iodide, giving 
ethyl N-methyleincholeuponate, C,.H,,0.N, as a colourless oil, b. p. 
139°/21 mm. 


OH-CH,*CO,Et CH-CH,°CO, Et 
(1) CH,” \CH-CH:CH, aL) CH,“ \CHEt 
cH cu, CH; CH, 
NH Yu 


III. [With Avueust Pott and Hernricn Peyer.|—6-Ethoxy-4- 
quinolyl methyl ketone (this vol., i, 294) was warmed with bromine in 
hydrobromic acid, when the hydrobromide of 6-ethoxy-4-quinolyl bromo- 
methyl ketone separated in lemon-yellow crystals, m. p. 207°. The 
hydrochloride, m. p. 190°, crystallised when hydrochloric acid was used. 
The free base (III) forms yellow needles, m. p.104—105°, but is not so 
stable as the salts. When the hydrobromide is added to piperidine, 
diethylamine or dimethylamine in benzene or ether, the salt of the 
primary base is precipitated, and the new amino-ketone is obtained hy 
evaporating the filtrate or by precipitation in the form of a salt. 


CO-CH,Br CO-CH,°C,NH,, 
amy YS  _, av BY) . 
\/ 7 
CH(OH):CH,:C,NH,, 
/\/\ 
cv.) ORY Y | 
Wa 


6-Ethoxy-4-quinolyl piperidinomethyl ketone (1V) crystallises in light 
yellow, sparkling leaflets, m. p. 158°, and the hydrobromide forms long, 
white needles, m. p. 189—190°. 6-Hthowy-4-quinolyl diethylamino- 
methyl ketone (V1) is a yellow, crystalline powder, m. p. 131°, which 
yields a neutral monobromide in white needles and a yellow dibromide, 
m. p. 193—194°, which reacts acidic. The dimethylamino-ketonz, 
C,,H,,0,N,, forms yellow, prismatic columns, m. p. 132°. 
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CO-CH,-NEt, CH(OH):CH,-NEt, 


PX DIX 
| ope CT 
Was WF 


(VI.) 


The ketones are readily reduced by hydrogen in presence of palla- 
dium. 6-Hthoxy-4-B-piperidino-a-hydroxyethylquinoline (V)_ crystal- 
lises in white needles and plates, m. p. 85°, and the 6-ethoxy-4-B-diethyl- 
amino-a-hydroxyethylquinoline (VII) forms a very soluble hydrochloride 
in soft, white needles, m. p. 171°. 4.0. W. 


Hydantoins. XXII. History of 2-Thiohydantoin. Treat 
B. Jounson (J. Amer. Chem. Soc., 1913, 35, 780—784).—2-Thiohydantoin 
was first synthesised by Klason (A., 1891, 179) by heating ethyl 
aminoacetate hydrochloride with potassium thiocyanate at 140—150°, 
but this work seems to have been overlooked by subsequent workers. 
Klason’s observation has now been confirmed, but it has been found 
that the method gives too small a yield to be of practical value for 
preparing the compound. The reaction involves the intermediate 
formation of ethyl thiohydantoate. An attempt was therefore made to 
obtain 2-thiohydantoin by warming ethy] thiohydantoate with hydro- 
chloric acid, but without success, hydrogen sulphide, ammonium chloride, 
and glycine hydrochloride being produced. E. G. 


Preparation of w-Methyl Sulphites [and w-Alkyl Sulphites] 
of Substituted Aminoarylpyrazolones. FarBWERKE voRM. MEIsTER, 
Lucius & Brtnine (D. R.-P. 259503—259577).—An account of the 
preparation of compounds previously described (this vol., i, 401), by 
the action of formaldehyde and sodium hydrogen sulphite on sub- 
stituted aminopyrazolones. The second patent states that the 
formaldehyde can be replaced by other aldehydes, and describes the 
compounds obtained from 4-amino-1-phenyl-2 : 3-dimethyl-5-pyrazolone 
with acetaldehyde, and with propaldehyde, both of which have m. p. 
124—125°, the latter decomposing at 130°. F. M. G. M. 


Reactions of a8-Diketonic Esters. Anpri Want and M. Doui 
(Bull. Soc. chim., 1913, [iv], 13, 468—485. Compare A., 1905, 
i, 474; 1907, i, 217; 1911, i, 108; 1912, i, 536, 625; this vol., 
i, 473).—The interaction of these esters with various reagents is 
described, and a number of the compounds obtained have been charac- 
terised. Some of this work has been recorded already (Joc. cit.). The 
following observations and compounds are new: 

Action of o-diamines (A., 1912, i, 536, 625).—LZthyl 2-methylquin- 
oxaline-3-carboaylate, m. p. 74°, forms colourless needles. Ethyl 
2-methyl-1 : 4-naphthaquinoxaline-3-carboxylate, m. p. 113—-114°, forms 
slender, colourless needles. Lthyl 2-propyl-1 : 4-naphihaquinoxaline- 
3-carboxylate, m. p. 83—84°, crystallises in long, colourless needles. 
Ethyl 2-n-butylquinoxaline-3-carboxylate is an oil, but the corresponding 
acid, m. p. 86°, is crystalline. Lthyl 2-phenylquinoxaline-3-carboxylate, 
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m. p. 62—63°, forms silky needles ; the propyl ester, m. p. 72—73°, and 
the isobutyl ester, m. p. 71°, are both crystalline. Zthyl 2-phenyl- 
1 : 4-naphthaquinoxaline-3-carboxylate, m. p. 116°, forms colourless 
needles. 

Action of cyclic amines (A., 1912, i, 536, 625).—The aromatic esters 
condense with 2 mols. of the cyclic amines with the loss of 1H,O. The 
resulting compounds are probably best represented by the general 
formula R-CO- C(NHPh),° CO,Ph or 

R:C(:NPh)-C(NHPh)(OH):CO, Et. 
Methyl benzoylglyoxalate yields a dianilide, m. p. 144—145°, crystal- 
lising in yellow needles from warm benzene, ‘and a di-p-toluidids, m. p. 
115—116°, forming lemon-yellow crystals. The propyl ester gives a 
dianilide, m. p. 88—-89°, and the isobutyl ester a dianilide, m. p. 
108—109°. 

Action of hydroxylamine (A., 1907, i, 217; 1912, i, 536, 626).—With 
the exception of ethyl acetylglyoxalate, which yields a dioxime, all the 
esters yield monoximes when treated with hydroxylamine ; thus methyl 
p-methoxybenzoylglyoxalate furnishes methyl oximinoanisoylacetate 
(this vol., i, 214, 532). 

Action of phenylhydrazine (A., 1905, i, 474 ; 1912, i, 213, 536, 626 ; 
this vol., i, 532).—Ethy! -valeroylglyoxalate yields 4-phenylhydrazino- 
1-phenyl-3-n-butyl-5-pyrazolone, m. p. 119—120°, crystallising in orange 
needles. Methyl anisoylglyoxalate in addition to the two compounds 
already described (A., 1912, i, 626) when boiled in acetic acid with 
2 mols. phenylhydrazine yields 4-phenylhydrazino-1-phenyl]-3-p-methoxy- 
phenyl-5-pyrazolone (A., 1912, i, 213). Methyl benzoylglyoxalate may 
yield (1) the additive product, COPh:C(OH)(NH:*NHPh)-CO,Me, m. p. 
144—145°, or (2) a mixture of phenylhydrazinopyrazolone with the 
monophenythydrazone, m. p. 76° (identical with methyl benzeneazo- 
benzoylacetate) depending on the conditions of the reaction. isoButyl 
benzoylglyoualatephenylhydrazone, m. p. 62—63°, forms hexagonal 
tablets. Unlike phenylhydrazine, p-nitrophenylhydrazine does not give 
rise to additive products, but yields either a-mono-p-nitropheny]l- 
hydrazones or p-nitrophenylhydrazinopyrazolones (Joc. cit.). 

Action of semicarbazide (A., 1907, i, 217; 1912, i, 536, 626).—The 
acyclic esters yield normal disemicarbazones, whilst the cyclic esters 
furnish compounds which have the composition of disemicarbazones 
with 1 mol. H,O in addition. Probably 1 mol. of semicarbazide is 
added to the a-carbonyl, whilst the second condenses normally with the 
B-carbonyl group. Methyl benzoylglyoxalate yields a compound, 
m. p. 215°, of this type, which on recrystallisation is partly con- 
verted into a yellow compound, m. p. 292°, which may be a true 
disemicarbazone. 

Action of hydrazine hydrate (A., 1912, i, 536, 626; this vol., i, 532), 
—Ethyl valeroylglyoxalate yields dibutyl-3:3’-rubazonic acid, and 
ethyl hexoylglyoxalate gives dihexyl-3 : 3'-rubazonic acid. With cyclic 
esters additive products are formed consisting of 2 mols. of the ester 
and one of hydrazine hydrate when the reaction takes place in acetic 
acid. Such a product has been described for methyl anisoylglyoxalate, 
N,H,[C(OH)(CO-C,H,-OMe)-CO,Me}, (A., 1912, i, 626); that yielded 
by methyl benzoylglyoxalate has m. p. 137°, and crystallises in yellow 
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spangles. In alcoholic solution the benzoylglyoxalates yield 3: 3’-di- 
phenylrubazonic acid (Joe. cit.). 

The benzoylglyoxalates condense with the benzoylacetates in presence 
of piperidine, forming compounds in which condensation has probably 
been effected by interaction of the B-ketonic ester with the a-carbonyl. 
The following products of this kind are described ; they crystallise in 
colourless needles: methyl benzoylacetate with methyl benzoyl- 
glyoxalate, CO,Me-CBz(OH)-CHBz°CO,Me (1), m. p. 120°; ethyl 
benzoylacetate with methyl benzoylglyoxalate, m. p. 117—118°; 
methyl benzoylacetate with ethyl benzoylglyoxalate, m. p. 124—125° ; 
= o-methoxybenzoylacetate with methyl benzoylglyoxalate, m. p. 

136—137° (compare A., 1907, i, 217). T. A. H. 


Behaviour of Diphenyltriketone with Amino-compounds. I. 
Cagto GastTatpi and F. Caercui (Gazzetta, 1913, 43, i, 299—303).— 
When alcoholic solutions of diphenyltriketone = o-phenylenedi- 

Ph——C- COPh 
amine are mixed and cooled, benzoy/phenylquinoxaline, te H, Bu . 


separates in slightly yellow scales, m. p. 153°. Its constitution follows 
from the fact that it can also be obtained from bromodibenzoylearbinyl 
acetate. When the solution from which the crystals of m. p. 153° 
separate is diluted with water, diphenyltriketone-o-phenylenediamine, 
COPh:C(OH),°CPh:N-C,H,°NH,, is obtained in colourless rosettes, 
m. p. 155°. When this compound is heated on the water-bath for ten 
hours in aqueous-alcoholic solution with hydrochloric acid, phenyl- 
benziminazole hydrochloride, m. p. 343°, is produced. The pheny]l- 
benziminazole liberated from it has m. p. 294° (compare Japp and 
Meldrum, T., 1890, 5'7, 1043). R. V. 8. 


Tetramethylpyrrindoquinone and Scme Other Derivatives 
of 2:3-Dimethylpyrrole, Oscar Pitory and K. Wigs (Ber., 1913, 
46, 1597—1603. Compare Piloty, A., 1910, i, 277).—The paper 
deals with the preparation of a quinone, tetramethy]pyrrindoquinone, 
from 2 : 3-dimethylpyrrole-4-carboxylic acid. The authors have also 
prepared 2: 3-dimethyl-l-ethylpyrrole for comparison with their 
‘‘hemopyrrole-e,” out have not yet been able to prepare “ hemo- 
pyrrole-e” picrate from it. They have found further that tri- 
substituted C-derivatives of pyrrole can yield bispyrrole picrates, so 
that the power to form bispyrrole derivatives and their picrates does 
not seem to follow any law. 

The preparation of 4-ethyl hydrogen 2: 3-dimethylpyrrole-4 : 5- 

dicarboxylate (A., 1912, i, 899) is 
on Et simplified by using the tin double 


" salt of B-aminobutan-y-one, instead 
oe G 0-(OH)-OH, 00, Bt of that substance itself. The em- 


| | 60,H ployment of ethyl hydrogen oxal- 
MeC C-CO,H acetate, instead of ethyl oxalacetate, 
\Z presents no advantage, but it leads to 

N the formation of a by-product, termed 


aphaninester acid, probably of the 
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annexed formula. This substance crystallises in hair-like needles, 
m. p. 156°. Tetramethylpyrrindoquinone (annexed formula) is obtained 
by boiling 2 : 3-dimethylpyrrole-4-carboxylic acid (loc. cit.) with acetic 
anhydride for several hours; it crystal- 
CO NH lises in rhombic tablets, which are yellow 
— “ by transmitted, red by reflected, light ; 
MeC oO” 0” \cMe at a high temperature the substance 
l | | sublimes. 
oat A > 4 0 —  S: 3-Dimethyl-1-ethylpyrrole-4-carboxylic 
NH CO acid, C,H,,0,N, is obtained by acting on 
4-ethyl potassium 2: 3-dimethylpyrrole- 
4 :5-dicarboxylate (loc. cit.) with ethyl sulphate in benzene solution, 
and saponifying the ester by means of boiling concentrated aqueous 
alkali; it forms thin rods, m. p. 156°. When compressed tablets of 
this acid are subjected to dry distillation, 2: 3-dimethyl-1-ethyl- 
pyrrole, C,H,,N, b. p. 59°/11 mm., is produced. If hydrogen chloride 
is passed into a dry ethereal solution of the substance, the bis-compound 
is obtained; it crystallises in a freezing mixture in long needles 
which melt at room-temperature. 

Ethyl 1:2: 3-trimethylpyrrole-4-carboxylate, C,,H,,O,N (prepared 
similarly, using methyl] sulphate), forms flat, rhombic prisms, m. p. 
52°. The acid, C,H,,0,N, forms stellar aggregates of small crystals, 
m. p. 229° (previously sintering and becoming slightly brown). 

Ethyl 2 : 3-dimethylpyrrole-4 : 5-dicarboxylate, C,,H,,O,N (prepared 
by the action of ethyl sulphate on the potassium salt), forms rhombic 
leaflets, m. p. 110°. Its picrate, C,,H,,0,,N,, crystallises in bright 
orange rods, m. p. 112—_113°. The picrate of the methyl ethyl ester 
of the same acid (/oc. cit.) forms straw-yellow needles, which sinter at 
122°, and are completely melted at 140°; analysis gave the formula 
C,,H,,0,,N,, indicating a bis-compound. 

2 : 3-Dimethylpyrrole-4-carboxylic acid yields a picrate, Coo OuNss 
which forms compact, red rods, m. p. 143°. ¥.G8 


Existence of Phenyldi-imide. Srzeran Go.pscumipt (Ber., 1913 
46, 1529—1532. Compare Vaubel, A., 1900, i, 522; this vol., i, 519 ;’ 
Forster and Withers, T., 1913, 103, 266).—Vaubel’s supposed 
phenyldi-imide has been characterised by Forster and Withers as a 
mixture of aniline and phenylazoimide. The author has repeated 
Vaubel’s experiments, and, employing conditions somewhat different 
from those used by Forster and Withers, finds that the product is pure 
phenylazoimide, b. p. 65—68°/12 mm., the identity of which is confirmed 
by the formation of a condensation product, m. p. 178—179°, with 
phenylacetonitrile (compare Dimroth, A., 1903, i, 129). 

The author has further attempted to prepare di-imines by the 
oxidation of phenylhydrazine and p-bromophenylhydrazine. At the 
ordinary temperature, the action of oxidising agents, such as lead 
peroxide, silver oxide, or p-benzoquinone, etc., is accompanied by the 
evolution of nitrogen. Since the action of all these agents with 
the exception of p-benzoquinone ceases at 0°, the latter substance has 
alone been used. 

When an ethereal solution of y-benzoquinone is gradually added to a 
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solution of p-bromophenylhydrazine in ether cooled to —60° with 
careful exclusion of moisture and carbon dioxide, a copious separation 
of quinhydrone occurs and a yellow filtrate is obtained from which 
nitrogen is evolved on warming. Addition of a solution of stannous 
chloride in ether causes regeneration of p-bromophenylhydrazine. 
Attempts to isolate the di-imine in the pure state were, however, 
unsuccessful. It appears to possess no tendency to form salts or 
double salts, and does not react with substances such as anhydrous 
hydrocyanic acid, diphenylketen, etc., at the low temperature 
necessitated by the unstability of the substance. Tribromophenyl- 
hydrazine, which might be expected to yield a more stable oxidation 
product, is unaffected by p-benzoquinone. H. W. 


Iminoindigotin. ArtTHur Briyz and K. R. Lanes (Ber., 1913, 46, 
1691—1695).— When indigotin is shaken for two hours with alcoholic 
sodium ethoxide solution and the resultant additive product (compare 
Binz and Schidel, A., 1912, i, 317) shaken with a solution of zinc 
hydroxide in ammonia together with an excess of saturated alcoholic 
solution of ammonia, the resulting blue liquid after acidification with 
dilute hydrochloric acid deposits iminoindigotin hydrochloride; the 
sulphate is also sparingly soluble. The parent substance is evidently 
more reactive than indigotin, for the blue solution obtained before 
acidification can be completely oxidised by air to a brown substance, 
whilst hydrogen sulphide reduces the solution to a vat which on re- 
oxidation yields, not the imine, but a new substance which dissolves in 
alkali to a red, and in alcohol to a brown, solution. The iminoindigo- 
tin hydrochloride can be reduced by gentle warming with sodium 
hyposulphite, giving a greyish-white leuco-compound. The aqueous 
solution of the hydrochloride itself dyes wool and mordanted cotton, 
producing similar shades to indigotin. 

If the blue solution obtained by the interaction of the additive 
compound of sodium ethoxide and indigotin with zinc hydroxide and 
ammonia is treated with much water instead of with acid, a zinc salt, 
(C,,H,,ON;).Zn, a bluish-green, amorphous substance, soluble in 
chloroform and acetone, is obtained. This acid character of imino- 
indigotin is different from the power by which indigotin forms additive 
compounds because the colour is relatively unaffected. 

The free iminoindigotin, C,,H,,ON, (compare Thiele and Pickard, 
A., 1898, i, 493), was obtained most satisfactorily by reducing the 
sulphate with aqueous sodium hydroxide and hyposulphite and re- 
oxidising the yellow solution; the deep blue product is obtained 
crystalline with difficulty, and decomposes without melting; it is 
probably not a pure substance, but possibly a mixture of isomerides, so 


that the formula Ofime H) >0:0< yy >O,H, must be accepted 


with reserve. The formation of the substance however, seems to 
supply further evidence in favour of the view that one-half of the 
indigotin molecule is more reactive than the second (compare Claasz, 
A., 1912, i, 513). 

The halogen-indigotins, also indigo-red and “ thioindigo,” likewise 
form imino-derivatives, whilst by applying methylamine in the original 
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reaction a methylimino-product can be obtained. These substances 
also are possibly not homogeneous, and like iminoindigotin, exhibit 
both acidic and basic tendency. 


Syntheses in the Fatty Aromatic Series. X. Derivatives 
of Diaryl Paraffins. Jutius von Braun, H. Devutscu, and 
O. Koscretsx1 (Ber., 1913, 46, 1511—1526).—Attempts to prepare 
definite substitution products of diaryl paraffins by sulphonation, 
chlorination, or nitration have been only partly successful, the 
compounds obtained showing little tendency to crystallise or to distil 
without decomposition ; 4 : 4’-dicarboxylic acids have been prepared by 
the use of oxalyl chloride, but the corresponding amides do not yield 
any considerable quantity of amines when subjected to Hofmann’s 
reaction. Further attempts to prepare symmetrically substituted 
dinitro-derivatives have met with slight success, but well characterised 
tetranitro-derivatives, O,H,(NO,),*[CH,],°C,H,(NO,),, have been 
obtained. 

A method of obtaining mono-substituted derivatives of diaryl 
paraflins consists in the condensation of acyl derivatives of chlorinated 
bases with benzene in the presence of aluminium chloride (compare 
A., 1912, i, 688), a reaction which is remarkable, since the corresponding 
nitro-derivatives appear to be unsuitable for the Friedel-Crafts 
reaction. If, however, the chlorine atom is in the 8- or e-position with 
respect to the benzene nucleus, hydrogen chloride is almost entirely 
eliminated from within the molecule. 

4-Benzoylaminodibenzyl, m. p. 170—171°, is obtained in almost theor- 
etical yield by the condensation of p-benzoylaminophenylethyl chloride 
with benzene in the presence of aluminium chloride, and is readily 
transformed into p-aminodibenzyl, colourless leaflets, which are stable to 
light, m. p. 48°. The latter forms a hydrochloride, leaflets, m. p. 210° 
after darkening at 205°, a platinichloride, m. p. 286—289° according to 
the rate of heating and after darkening from 200°, a carbamide, 

CH,Ph-CH,:C,H,*NH°CO-NH,, 

m. p. 155°, and a phenylthiocarbamide, m. p. 154°. The constitution of 
p-aminodibenzyl follows from its transformation into dibenzyl by the 
successive action of nitrous acid and stannous chloride. 4-Jododibenzyl, 
m. p. 44—45°, b. p. 210°/10 mm. (slight decomp.), reacts with sodium 
in much the same manner as does iodobenzene, but more slowly than 
the latter with copper powder or magnesium. 4-Hydroxydibenzyl 
forms yellow leaflets, m. p. 90°, and yields a yellow sodewm salt with 
concentrated sodium hydroxide and a benzoy/ derivative, m. p. 99°. 
Dibenzyl-4-carboxylonitrile is an oil which slowly solidifies when pre- 
served, and is transformed by hydrochloric acid at 120° into 
dibenzy!-4-carboxylic acid, leaflets, m. p. 165°. The azo-dyes obtained 
from amino- and hydroxydibenzy! closely resemble those obtained from 
p-toluidine and p-cresol, so that the authors are led to the conclusion 
that the number of groups present is of greater importance for the 
alteration of colour than is the increase in weight of a group already 
present. 

p-Nitrophenylethyl chloride, even after protracted treatment with 
benzene and aluminium chloride, yields oily products which still 
contain chlorine, and from which a uniform, chlorine-free nitro- 
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compound cannot be isolated. p-Nitrophenylpropyl chloride behaves 
in a similar manner. 

¢-Benzoylaminophenylpropyl chloride condenses with benzene in the 
presence of aluminium chloride to yield an oily product, which, when 
hydrolysed by hydrochloric acid at 150°, gives a colourless, mobile 
base, b. p. 95—110°/17 mm., which is ‘probably aminohydrindene, 


NH,*0,8;<o7)2>CH, (benzoyl derivative, m. p. 161°), and p-amino- 


diphenylpropane, b. p. 210—225°/18 mm. (slight decomp.). The latter 
does not solidify when preserved during several months. It forms a 
picrate, benzoyl and m-nitrobenzoyl derivative, all of which are oily. 
The hydrochloride has m. p. 195°. When heated with methyl iodide 
(about 4 mols.) and sodium hydroxide, p-aminodiphenylpropane yields 
the corresponding quaternary todide, Pi*{CH,],*C,H,*N Me,I, colourless 
needles, m. p. 179—180°, and p-dimethylaminodiphenylpropane, b. p. 
221—222°/17 mm. The latter is best obtained in the pure state by 
decomposition of the quaternary iodide in a vacuum. p-Hydroxy- 
diphenyl propane has b. p. 215—220°/18 mm. 

o-Aminodipkenylpropane, in contrast to the corresponding p-com- 
pound, yields a solid m-nitrobenzoyl derivative, m. p. 137°. Even with 
a large excess of methyl iodide it gives solely the tertiary amine, b. p. 
177—183°/17 mm. (slight decomp.), which, although viscous, does not 
solidify. 

p-Benzoylaminophenylamyl chloride, m. p. 210—212°, reacts with 
benzene and aluminium chloride to yield a product, the nitrogen content 
of which is too high for a normal condensation product (see above). 

Only minimal amounts of substance could be obtained by the 
condensation of acyl derivatives of chloro-bases with thiophen. 

The action of oxalyl chloride on a solution of af-diphenylhexane in 
carbon disulphide in the presence of aluminium chloride results in the 
isolation of the dicarboxylic acid, CO,H-*C,H,*[CH,],.°C,;H,°CO,H, 
m. p. 303—304°, the potassium salt of which is sparingly soluble in 
water, whilst the sodiwm and ammonium salts are more soluble, The 
corresponding amide, m. p. 178°, like the diamide of diphenyloctane- 
dicarboxylic acid, is converted by bromine and alkali into a dark 
amorphous mass from which practically nothing can be extracted by 
acids. 

Reduction of the oily product obtained by the nitration of diphenyl- 
hexane leads to a basic substance, which, when benzoylated, yields a 
benzoyl derivative of indefinite m. p. The latter may be resolved by 
alcohol into two isomeric portions, the less soluble of which, m. p. 212°, 
is probably mainly pp’-dibenzoylamiaodiphenylhexane, and is converted 
by hydrochloric acid at 140° into a hydrochloride, C,,H,.N,Cl,, which 
melts indefinitely at about 205°. ‘he more soluble portion has 
m. p. 174°. 

It is noteworthy, that although the homologues of benzyl chloride 
readily condense in the presence of sodium with formation of diary] 
parafiins, a similar reaction does not occur when the benzene nucleus 
contains a nitro- or benzoylamino-group. 

The preparation of tetranitro-derivatives of diarylparaffins (compare 
Borsche and Wollemann, this vol., i, 171) is best effected by gradual 
addition of the hydrocarbon to nitric acid (D 1°52) at -15°. The 
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mixture is allowed to remain for half an hour in ice and then 
during two hours at the ordinary temperature, after which it is 
heated for a few minutes on the water-bath and then poured into 
water. Inthis manner diphenylhexane yields 2: 4:2’: 4’-tetranitro- 
af-diphenylhexane, colourless needles, m. p. 90°, which, on oxida- 
tion with chromic acid, is converted into 2:4-dinitrobenzoic acid. 
Similarly, tetranitro-Bn-diphenyloctane, m. p. 145—146‘, and tetranitro- 
af-diphenyl-B : e-dimethylhexane, m. p. 112°, are obtained from the 
corresponding hydrocarbons. Reduction of 2:4: 2’: 4’-tetranitro-af- 
diphenylhexane in ammoniacal alcoholic solution by means of hydrogen 
sulphide yields mainly dinttrodiaminodiphenylhexane, in which the two 
amino-groups are probably in the para-position to the hexamethylene 
chain. (Its hydrochloride was also examined.) Smaller quantities of 
trinitroaminodiphenylhexane, m. p. 126—127°, and of an isomeric 
dinitrodiaminodiphenylhexane, m. p. 150—151°, in which the amino- 
groups are probably in the ortho-position to the hexamethylene chain, are 
also formed. 2 : 4:2’ :4’-Tetra-aminodiphenylhexane, needles, m. p. 138°, is 
obtained by the reduction of 2:4 : 2: 4'-tetranitrodiphenylhexane by 
tin and hydrochloric acid. The hydrochloride, m.p. 275°, picrate, 
needles, m. p. 213—215°, benzoyl derivative, which is not melted at 
280°, and tetrabenzylidene derivative, m. p. 151°, were investigated. The 
base is converted by an excess of boiling acetic anhydride into its 
tetra-acetyl derivative, m. p. 270°; acetylation by glacial acetic acid, in 
the presence of a few drops of water, gives a diacetyl compound, leaflets, 
m. p. 167°. 
Tetra-amino-By-diphenyloctane, 
C,H,(NH,)."CHMe-[CH, ]|,;CHMe-C,H,(NH,)., 

colourless leaflets, m. p. 131°, is obtained in a similar manner from the 
corresponding tetranitro-compound. H. W. 


Syntheses in the Fatty-Aromatic Series. XI. Double Dye- 
stuffs from Diarylparaffins. Juxius von Braun and O. KoscrE.sk1 
(Ber., 1913, 46, 1526—1529).—The authors have investigated the 
effect of the repetition of one and the same chromophore in an organic 
molecule on the intensity and nature of the colour [compare preceding 
abstract]. They have prepared double dyes in the azo-, triphenyl- 
methane-, indamine, and azine series, and do not find any noticeable 
difference between them and the corresponding mono-dyes. 

2:4:2': 4'-Tetra-amino-af-diphenylhexane and _ tetra-amino-By-di- 
phenyloctane when dissolved in dilute acid and treated with 
sodium nitrite yield reddish-brown colorations exactly similar to that 
given by 2:4-tolylenediamine under similar conditions. On keep- 
ing, or immediately in concentrated solution, the ‘“ Vesuvines” 
separate as amorphous, dark brown powders which were not further 
investigated. When 2:4: 2’: 4'-tetra-amino-af-diphenylhexane is 
treated with benzenediazonium chloride (2 mols.), the bis-chrysoidine 
separates as a red precipitate. The free base, 

F _ OgHio[C.H,(NH,)o*N_Ph].,, ; 
is a yellow, crystalline powder, m. p. 148-—150°. The shades given by 
bis-chrysoidine and by the products derived from tolylenediamine 
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and tetra-aminodiphenyloctane are scarcely distinguishable from one 
another. 

Tolylenediamine condenses with Michler’s hydrol in acetic acid 
solution to yield the base, CH(C,H,°NMe,),°C,H,Me(NH,),, m. p. 
156—158°. The corresponding acety/ derivative has m. p. 200°, and 
is oxidised by lead peroxide to a product which dyes cotton a pure 
green. The similar leuco-base, obtained from 2 : 4 : 2’ : 4'-tetra-amino- 
af-diphenylhexane and Michler’s hydrol (2 mols.), 

C,H, .[C,H,(N H,).*CH(C,H,"NMe,),],, 
has m. p. 222°. With acetic anhydride it yields a tetra-acetyl derivative, 
m. p. 255—256°, which is oxidised by lead peroxide. The dye so 
obtained has precisely the same colour as that obtained from 
tolylenediamine in solutions of similar concentration, and yields 
precisely the same shades on cotton. 

Amorphous dyes are obtained by the condensation of 2 : 4 : 2’ : 4’-tetra- 
amino-a{-diphenylhexane or tetra-aminodiphenyloctane with nitrosodi- 
methylaniline hydrochloride. These give blue colours on the fibres 
indistinguishable from those obtained with tolylene-blue. When an 
aqueous solution of these dyes is boiled, the colour changes to red. 
The “ double-reds”’ so obtained dye the fibres in practically the same 
shades as tolylene red. H. W. 


Amines Derived from Proteins: The Peptamines Glycyl-p-hydr- 
oxyphenylethylamine, Alanyl-p-hydroxyphenylethylamine, 
and 4-Glycyl-8-aminoethylglyoxaline. Markus GuGGENHEIM 
(Biochem. Zeitsch., 1913, 51, 369—387).—It is known that by the 
scission of carbon dioxide from certain amino-acids, such as tyrosine 
and histidine, bases of pharmacological interest are obtained. The 
author has consequently undertaken the investigation of similar 
products from peptides, and with this object has prepared synthetically 
the substances named above. By the action of chloroacetyi chloride 
on p-hydroxyphenylethylamine, chloroacetyl-p-hydroxyphenylethylamine, 
C,,H,,0O,NCI, m. p. 109°, is obtained, which by the action of aqueous 
ammonia yields glycyl-p-hydroxyphenylethylamine, C,,H,,O.N., m. p. 
136°. By the action of bromopropiony! chloride on p-hydroxyphenyl- 
ethylamine, dl-bromopropionyl-p-hydroxyphenylethylamine, 

‘ge r, 
m. p. 98°, was obtained, which yields on treatment with ammonia 
dl-alanyl-p-hydroxyphenylethylamine, C,,H,,0,N,, m. p. 116°. By a 
similar series of reactions, 4-glycyl-B-aminoethylglyoxaline, 
Var cu2C'CH,'CH,NH-CO-CH, NH, 

was obtained, the hydrochloride of which melted with decomposition at 
250°. The pharmacological action of these substances was investigated 
and compared with the actions of p-hydroxyphenylethylamine and 
4-B-aminoethylglyoxaline. The conjugated products have a similar 
peripheral action on smooth muscle as the simple bases, but the effect is 
much weaker. The actions were investigated on the uterus, surviving 
small intestine, the frog’s heart, etc., and on the blood-pressures, and 
the effects are illustrated by numerous tracings. S. B.S. 
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Purines. X. 6:8-Dioxy-2-methylthiolpurine and 8-Amino- 
6-oxy-2-methylthiolpurine. Caru O. Jonns and Emin J. BaumMaANN 
(J. Biol. Chem., 1913, 14, 381—388).—The first orthodiaminoalkyl- 
thiolpyrimidine has been prepared and condensed to a purine. The 
presence of the methylthiol group instead of sulphur modified the 
properties of the new compound, 4: 5-diamino-6-methylthiol-6- 
pyrimidone (I). Instead of combining with thiocarbamide to form a 
thiopurine, as 4 :5-diamino-2-thio-6-pyrimidone does (this vol., i, 
657), it gave an aminopurine (II), which is accounted for by assum- 
ing that the thiocarbamide is first transformed into guanidine thio- 
cyanate. The latter substance is, indeed, the best reagent to use for 
the preparation of the aminopurine, which may even be obtained by 
employing ammonium thiocyanate. This is remarkable in view of the 
fact that a similar condensation between other diaminopyrimidines 
and guanidine salts could not be realised. 


NH 0 NH——CO0 NH——00 

C-SMe C-NH <— C-SMe C-NH. —>O-SMe C:NH 

' HW tt | 2 rn . 

N C-N HOO N———O-.4 H, N ——j—_y€ NH, 
(III.) (I.) : (II.) 


4-Amino-2-methylthiol-6-pyrimidone (A., 1905, i, 836) is best ob- 
tained by using methy! sulphate instead of methyl iodide. When it is 
dissolved in water with sodium nitrite and then acidified with acetic 
acid, 5-nitroso-4-amino-2-methylthiol-6-pyrimidone, C;H,0,N,S, is pre- 
cipitated as a white solid, which gives a blue solution in acids and 
a red in alkalis, and decomposes at 255°. It was reduced to 4 : 5-diamino- 
2-methylthiol-6-pyrimidone (1), by means of ammonium sulphide, only 
just sufficient to discharge the red colour due to the nitroso-compound 
being added. The substance was dried at 30—40°, and formed 
colourless crystals, m. p. 211°, which condense with carbamide to form 
6 : 8-diowy-2-methylthiolpurine (III) as a granular powder which gives 
the murexide reaction, is unaltered at 320°, and hydrolyses with 
difficulty to uric acid. 8-Améino-6-oxy-2-methylthiolpurine (11) is also 
stable at 320°, gives the murexide reaction, and is hydrolysed by acids 
but not by alkalis, to uric acid. J.C. W. 


Action of Azoimide on Thiocarbimides and Carbimides. 
Constitution of Azoimide. V. LE. Oxiveri-ManpatA and F. Noto 
(Gazzetta, 1913, 43, i, 304—315).—By the action of azoimide on 
ethylearbimide the authors have obtained ethylcarbamazide, and from 
phenylcarbimide, phenylcarbamazoimide, identical with that of Curtius 
and Hofmann (A., 1896, i, 648). From these results the authors 
consider it probable that azoimide and the azoimides should have the 
same structure, and they give reasons for preferring the cyclic formula 


N 
HN <b for azoimide to the chain formula which has been suggested. 


By the action of azoimide on phenylthiocarbimide, one of two 
substances is obtained according to the temperature of reaction ; at 
40°, one molecule of azoimide reacts, yielding 4-pheny]-3-thiotetrazoline 
of Freund and Hempel (A., 1895, i, 193), whilst at 60—70° two 
molecules of azoimide are involved. 


alabama, 


ts Ab amie tll ne tose en 


aids, 


~: np RMD l ait se 


ORGANIC CHEMISTRY. i. 775 


Ethylecarbamazoimide, NHEt:CO-N,, prepared in ethereal solution, 
has b. p. 90°/28 mm., m. p. 1O—14°; it forms large, tabular crystals. 
Its reactions are similar to those of other azoimides containing the 
group ‘NH:CO-N,. The action of water yields ethylamine azoimide, 
whilst alkalis yield ethylamine; the action of aniline on the sub- 
stance leads to the formation of s-phenylethyicarbamide and aniline 
azoimide. 

The action of azoimide on phenylthiocarbimide in ethereal solution 
is only complete at 40—50° (under pressure). When the phenyl- 
thiotetrazoline produced is dissolved in warm xylene, a decomposition 
occurs and triphenylisomelamine, m. p. 190°, is obtained. Hofmann 
(A., 1886, 233) gave m. p. 185°. Triphenylisomelamine platinichloride, 
C,,H,,N,,H,PtCl,, was also prepared. 

When an ethereal solution of azoimide and phenylthiocarbimide 

is heated under pressure at 60—70° for twenty- 

PhN—-O-N.-SH four hours, a substance, C,;H,N,S, is produced, 

N WH . which crystallises in soft, shining scales, m. p. 

; 158-—159°. When it is boiled with 50% potassium 

4 hydroxide, it yields azoimide and the thiocarbimide. 

N Alcoholic sodium hydroxide eliminates 1 molecule 

of azoimide, yielding thiolphenyltetrazole, mw. p. 

150°. In view of these reactions the annexed structural formula is 
probable for the new substance. R. V. &. 


Supposed Isomerism of Benzeneazoresorcinol. ARTHUR 
Hantzscn (Ber., 1913, 46, 1556—1557).—Two isomeric forms of 
benzeneazoresorcinol have been described by Will and Pukall (A., 1887, 
660). The product, m. p. 161°, is, in reality, a hydrate containing 
4H,0, which can only be removed with difficulty. ‘The dehydrated 
product has m. p. 169—170°, in agreement with that (170°) of the 
supposed isomeride. A very unstable monohydrate is obtained when 
acetic acid is added to a cooled alkaline solution of benzeneazo- 
resorcinol, H. W. 


[Preparation of Aminoazo-derivatives of Aromatic m-Di- 
amines.] Bapiscue Anitin- & Sopa-Fasrik (D.R.-P. 258653).— 
It is found that 2:4-diaminophenetole, 2 : 4-diaminoanisole, or other 
ethers of 2: 4-diaminophenols readily undergo bisdiazotisation by the 
ordinary methods, and when coupled with 2 mols. of a m-diamine- 
(substituted or otherwise) furnish brownish-red compounds. 2: 4- 
Diaminoanisole and 2 : 4-diaminophenetole form colourless needles with 
m. p. 67—68°. 

The nitro-ethers can be prepared as described by Willgerodt (A., 1879, 
ii, 716), and are readily reduced by the ordinary methods. 

F, M. G. M. 


Nature of the Yellow and Red Helianthine Solutions and 
Chromoisomerism of Aminoazo-salts. Artruur Hantzscu (Ber., 
1913, 46, 1537—1556).—The solid, red helianthine is dissolved, not 
only by alkalis, but by all indifferent solvents in the form of yellow 
helianthine. Red helianthine solutions are only formed in the 
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presence of hydrogen ions. Yellow helianthine solutions are there- 
fore obtained in the absence of hydrogen ions and not merely in the 
presence of hydroxy] ions. 

Yellow helianthines and red helianthines, as internal sulphonates, are 
optically very similar to the yellow and red chromoisomeric salts of 
aminoazobenzenes with acids. The generally very unstable, yellow 
acid salts are optically quite distinct from the yellow salts of the type 
N,Ph:C,H,°NMe,X, theabsorption of whichresembles thatof azobenzene, 
and cannot therefore possess the analogous constitution 

N,Ph:O,H,°N Me,, HX. 
Since the quinonoid character of the red salts, NHPh*N:C,H,:NR,X, 
is established by the analogy of their absorption with that of 
magenta the yellow salts must have the formula 
C,H,-NHX:N-C,H,-NR, 
if structural isomerism is assumed. More probably, however, the 
yellow salts are themselves quinonoid, since they show a quinonoid 
band similar to that of the red salts and the aniline dyes, and hence 
must be regarded as valency isomerides of the red salts, thus: 
‘ ~\ 1 R 
0,H, NELNICC SON_x 
Yellow salts. 
C,H,NH-N:c¢  SO—NR, 
Red salts. X 


This conception leads to the adoption of a quinonoid structure for 
the corresponding aminoazobenzenes, O,H,"N-N-C,H,-NR,, since the - 


latter yield spectra closely analogous to those of the yellow acid 
salts. 

In a similar manner, the transformation of yellow methyl-orange 
into red helianthine probably takes place in the following stages: The 
yellow sodium salt present in the alkaline solution is transformed by 
neutralisation of the alkali into the corresponding free acid (1) which 
immediately passes into the yellow internal salt (2) by wandering of 
the hydrogen atom ; this yellow helianthine is converted by acid into 
the red valency isomeride (3), which, in the presence of a large excess of 
acid, passes into the analogously constituted red hydrochloride (4). 


(1) CoH, J ‘CH, (3) O,H, NH: N=<_» Son 


SO,H -—________OH, SO, 
Yellow. a Red. 


, ff 4 

2) OG RE-N-C _)=N-08, (4) OH NH-N=C va n<CHs 

SO, CH, SO,H 
Yellow. Red, 


Whilst the dialkylaminobenzenes, including the halogenalkylates, 
which are incapable of isomerisation yield three series of salts, the 
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simple aminoazobenzenes can yield also a fourth graphite-black series 
which are possibly constituted according to the formula 
C,H,"NH(HX):N:C,H,:NH. 

Red helianthines are best obtained in the pure condition by means 
of their pyridine salts, which, when dried at 100°, lose pyridine, leaving 
the pure helianthine. 

Ethyl dimethylanilineazobenzoate, NMe,°C,H,°N,°C;H,°CO,Et, forms 
leaflets of a reddish-golden colour, m. p. 160°. H. Ww. 


[Preparation of Compounds Containing 3 : 4-Dihydro- 
1: 4-oxazine-3-one Ring.] AxktTIEN-GesziLscHarT FUR ANILIN- 
FasrikaTion (D.R.-P. 259700).—When the azo-compounds obtained 
from 1l-amino-2-naphthoxyacetic acids or 2-aminophenoxyacetic acids 
which contain an alkyl or alkyloxy-group in the meta-position are treated 
with acids, they lose water and furnish — compounds according 

to the following 


scheme; and dyes 
XN:N/ \O-CH,:CO,H _, XN: NY YY Nou, in which X is 


Mel IN H, Mel 100 represented by 
al a / ‘“ benzidine and 
other amino - 

compounds are described in the original. F. M. G, M. 


Amount of /-Tyrosine in Proteins and the Accuracy of the 
Estimation of this Amino-acid. Emm ABDERHALDEN (Zvitsch. 
Physiol. Chem., 1913, 85, 91. Compare this vol., i, 409).—/-Hydroxy- 
proline, like tyrosine, shows a blue coloration with the Folin-Denis 
reagent. The preparation used had [a]j) -—72°37°. A synthetic 
product made by Leuchs has [a]p -76°, whereas the value usually 
given is [a]} —81°. Since tryptophan and hydroxytryptophan also 
react with the Folin-Denis reagent, their method for estimating 
tyrosine is of no value. E, F. A. 


The Oxidative Degradation of the Proteins. Orro Ester 
(Biochem. Zeitsch., 1913, 51, 26—44).—On oxidation of proteins with 
calcium permanganate, “peroxyprotic” acids are produced, which, 
according to von Firth, undergo hydrolysis with barium hydroxide 
with scission of oxalic acid, yielding deaminoprotic acids, which on 
further oxidation with permanganate yield ‘‘ kyroprotic”” acids. These, 
on treatment with barium hydroxide yield deaminokyroprotic acids. 
The deaminokyroprotic acid from caseinogen was prepared and 
described. The mercury salt contained 18°35% C, 2°62% H, 5:04% N 
0°4% 8S, 59°39% Hg, 1°7% amino-acid nitrogen (estimated by van 
Slyke’s method), and 0°44% basic nitrogen. The probable con- 
stitution of this acid is discussed by the author. Sericoin was also 
prepared from silk-waste by Weyl’s method. This also was submitted 
to oxidation by calcium permanganate, and the product hydrolysed by 
barium hydroxide. The substance thus obtained could not be oxidised 
further by permanganate in the cold. The mercury salt contained 
802% C, 1:06% H, 3°40% N, 12°85% O, and 74°67% Hg. The amino- 
acid nitrogen was 2°21%, and the basic nitrogen 1°72%. The high 
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percentages of the latter and of the mercury are remarkable. They 
indicate that the simpler amino-acid groups are removed by oxidation, 
leaving the more basic groups intact, which seems to show that the 


protein is built up by branched chains from a more stable residue of 


diamino-acids. 8. B.S. 


or Putrefaction of Various Proteins. WactAaw von MoraczewskI 
(Biochem. Zeitsch., 1913, 51, 340—354).—The amount of indole 
obtainable from various proteins by successive digestion with pepsin, 
trypsin, and putrefactive bacteria, both under the simplest conditions 
and in the presence of various foreign substances, such as fats, sugars, 
bile, etc., was estimated. The results are tabulated. 8. B.S. 


Hemoglobin. The Magnesium Derivative of Mesopor- 
phyrin. Jean Zaeski (Ber., 1913, 46, 1687—1691).—In order 
to introduce magnesium into mesoporphyrin (compare Willstiétter and 
Forsén, this vol., i, 499), the substance is treated with magnesium, 
methyl or ethyl iodide, and a trace of iodine in ethereal solution ; the 
product is a compound, C,.H,,0,N,Mg, or C,.H,.0O,N,Mg, m. p. 335°, 
which in its absorption bands and easy scission of magnesium on 
treatment with dilute acid closely resembles rhodophyllin (Willstitter, 
A., 1908, i, 198) ; the substance, m. p. near 288°, obtained by elimina- 
tion of magnesium, is distinct from the ethyl ester of mesoporphyrin 
originally taken. D. F. T. 


Methezemoglobin. Bkta von Retnsoip (Zeitsch. physiol. Chem., 
1913, 85, 250—285).—It is regarded as established that methemo- 


globin takes a middle position between hydroxyhemoglobin, Hb<?, 


and reduced hemoglobin, Hb. It is uncertain whether it has Zeynek’s 
formula Hb(OH), or Kiister’s formula Hb-OH. 

lt is now proved by spectrophotometric and gasometric measure- 
ments that the reaction between potassium ferricyanide and hydroxy- 
hemoglobin is quantitative, one molecule of the cyanide being required 
to displace a molecule of oxygen as shown by the equation 


Hb<? + K,FeCy, + H,O = Hb-OH + K,HFeCy, + 0,, 
which is in agreement with Kiister’s formula, BF. A. 


Keratin of White Human Hair. Hans Bucntata (Zeitsch. 
physiol. Chem., 1913, 85, 246—249).—The result of hydrolysing white 
human hair is as follows: Glycine, 9°12 ; alanine, 6°88 ; leucine, 12°12; 
glutamic acid, 8:0; phenylalanine, 0°62; tyrosine, 3:3, and cystine, 
11:55%. The amounts of cystine, glycine, and alanine are abnormally 
large. Hair keratin closely resembles that from sheep’s wool. 


EK. F. A. 


Keratin of the Scales of Manis japonica. Hans BucuTaLa 
(Zeitsch. physiol. Chem., 1913, 85, 241—245).—The keratin of Manis 
japonica yields amino-acids on hydrolysis, namely, glycine 1°33%, 
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alanine 120%, valine 4%, leucine 10°25%, "proline 35%, glutamic acid, 
35%, phenylalanine 2°67%, tyrosine 13%, and cystine 45%. The 
amount of alanine is abnormal, other keratins yielding 1:2%—1:8%. 
The proportion of tyrosine is likewise unusually large. E. F 


Keratin of Snake Skins (Boa Constrictor and Python). Hans 
Bucutata (Zeitsch. physiol. Chem., 1913, 85, 335—340).—The distribu- 
tion of the nitrogen and the percentage of certain monoamino-acids 
is determined in the keratin of snake skins, and compared with that 
in other keratins. The distribution of the nitrogen is much the same 
in all keratins, but they differ widely in the proportions of the 
individual amino-acids which they contain. Snake-skin keratin 
contains a high proportion of tyrosine and leucine. E. F. A. 


Action of Quinones on Wool and Other Protein Substances. 
WILHELM Faurion (Zeitsch. angew. Chem., 1913, 26, 328. Compare 
ibid., 1909, 22, 2138).—A claim for priority against Scharvin (this vol,, 
i, 661). H. W. 


Reactions on Dyeing Animal Fibres. Wi Heim Surpa (Zeitsch. 
physiol. Chem., 1913, 85, 308—323).—Wool loses more of its substance 
in a faintly acid bath than in a neutral bath when heated under the 
conditions usual for dyeing. The difference is especially marked on 
subsequent treatment with an alkaline bath. Wool in both cases 
mainly gives up basic substances to the bath, so that, normally, during 
dyeing the wool itself becomes acid. 

When wool is heated with phenols and acetic acid, the presence of 
the phenol on the fabric cannot be established, using ferric chloride. 
The substituted nitrophenols dye the wool, the intensity increasing 
with the acidity of the phenol. These colours are readily removed by 
faintly alkaline washes. 

Wool fixes phenolcarboxylic acids, but no ferric chloride reaction is 
shown, indicating that the phenylhydroxyl group has combined with 
some constituent of the wool. 

Whereas p-benzoquinone, toluquinone, 0-3 : 6-xyloquinone, etc., in a 
weak acetic acid bath dye wool intensely, p-2:5- and m-2 : 5-xylo- 
quinone, also thymoquinone, anthraquinone, and phenanthraquinone 
have no such action. The active para-quinones all contain the grouping 
-CO-CH‘CH:CO-, which is absent from the inactive quinones. 

Naphthazarin, a dihydroxy-a-naphthaquinone, dyes wool a deep 
violet-brown. The colour is not removed even by strong ammonia. 

The quinones are supposed to give rise to quinoneanilide-like 
compounds with the amino-substances of the wool. Silk is not dyed 
so quickly by quinones as wool. E. F. A, 


Precipitation of Enzymes from their Solutions by Moist 
Aluminium Hydroxide. Wrt.iam H. WeLker and Jonn MarsHAuu 
(J. Amer. Chem. Soc., 1913, 35, 822).— When solutions of the following 
enzymes were shaken with moist aluminium hydroxide, the enzymes 
were quantitatively removed: peroxydase and oxydase (aqueous 
extract of potato), pepsin (aqueous or 0°2% HCl solution), rennin 
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(aqueous solution), trypsin (0°5% Na,CO, solution, . 30% alcoholic 
extract of pancreas, or 30% alcoholic extract of pancreas containing 
an equal volume of 1% Na,CO,), and amylase and lipase (30% alcoholic 
extract of pancreas). The amylase of saliva was not completely 
removed by this treatment; the filtrate was capable of converting 
starch paste into soluble starch, but could not effect further hydrolysis. 
Pepsinogen could be precipitated quantitatively, but only with great 
difficulty. E. G. 


Action of Hydrogen Chloride and Ammonia Gas on Inver- 
tase. VI. THEopor Panzer (Zeitsch. physiol. Chem., 1913, 85, 225—230. 
Compare this vol., i, 113, 541, 662).—Invertase, when treated in turn 
with dry hydrogen chloride and dry ammonia, does not recover its 
hydrolytic activity. The groups destroyed by the acid are not 
restored when this is neutralised as is the case with diastase. This 
behaviour is regarded as further evidence in favour of the formation 
of anhydride by the action of the acid. E. F. A. 


Action of Nitrous Oxide on Invertase. VIII. THEopoR 
Panzer (Zettsch. physiol. Chem., 1913, 85, 392—398).—On subjecting 
invertase to the action of dry nitrous oxide, oxidation takes place, and 
subsequently a little nitrous oxide is fixed by the enzyme. The hydro- 
lytic activity of the enzyme is not affected. The treatment increases 
the acidity of the enzyme, although in one instance the acidity 
decreased. The amount of amide and amino-nitrogen is less after 
treatment. The experiments again emphasise the difference between 
invertase and diastase. KE. F. A. 


Action of Hydrogen Chloride and Ammonia on Dias- 
tase. V. TxHropor Panzer (Zeiisch. physiol. Chem., 1913, 85, 
97—111).—The action of dry hydrogen chloride and ammonia separately 
on diastase has already been studied (compare this vol., i, 113, 
541). The enzyme has now been treated first with hydrogen 
chloride, and then with an excess of dry ammonia gas. The resulting 
increase in weight, acidity and nitrogen, shown by means of formalde- 
hyde, was the same as when the enzyme was acted on by ammonia 
alone. The treatment with ammonia restores the hydrolytic activity 
of the diastase, whereas if the enzyme, after treatment with hydrogeu 
chloride, is neutralised with aqueous ammonia, it remains inactive. 


E. F. A. 


Action of Nitrous Oxide on Diastase. VII. THEopor Panzer 
(Zeitsch. physiol. Chem., 1913, 85, 292—307).—Dry nitrous oxide gas 
was passed over diastase in the manner described for hydrogen chloride 
or ammonia. Whereas an enzyme preparation containing milk sugar 
absorbed about 3% of the gas, a purified enzyme material absorbed 
three times this amount. Only a small quantity of the gas can be 
pumped off in a vacuum. The nitrous oxide does not cause either 
hydrolytic decomposition or anhydride formation. The hydrolytic 
activity of the purified enzyme is largely destroyed by the treatment, 
but the presence of the milk sugar protects the enzyme from harm. 
E. F, A. 
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Action of Salts of Metals on the Saccharification of Starch 
by Amylolytic Ferments. C. Grrper (Died. Zenir., 1913, 42, 
265—268 ; from Compt. Rend. Soc. Biol. Paris, 1911, 70, 139, 391, 547, 
724, 726, 728),—Alkali salts of monobasic acids increase the rate of 
saccharification when present in small amounts, whilst large amounts 
have a retarding effect ; acid salts act similarly to the corresponding 
acids. The salts of monobasic organic acids act similarly; the 
retarding effect increases with the mol. wt. 

Magnesium salts in small amounts have no action, and larger 
amounts have a retarding effect. Manganese, ferric and aluminium 
salts have a quickening effect in small amounts, and a retarding effect 
when present in large quantities. Ferrous salts retard or inhibit 
saccharification according to the amount. 

Cadmium and zine in very small amounts have a retarding effect, 
whilst moderate amounts inhibit saccharification. Still larger amounts, 
up to a certain point, are, however, favourable. Similar results were 
obtained with copper and gold salts. 

Salts of platinum and palladium in very small amounts are 
favourable; the action is very suddenly reversed as the amounts 
increase. N. H. J. M. 


Synthesis of Glucosides of the Alcohols by means of 
Emulsin ; Reversibility of Ferment Actions. Emitz Bourquetor 
and Marc Bripex (Ann. Chim. Phys., 1913, [viii], 28, 145—218).— 
A résumé and discussion of results already recorded in the following 
abstracts : 1906, ii, 386; 1911, i, 1053; 1912, i, 522, 592, 593, 672, 
738, 790, 928, 946 ; this vol., i, 212, 303. T. A. H. 


Behaviour of Emulsin in Presence of Pyridine. Giza 
ZEMPLEN (Zeitsch. physiol. Chem., 1913, 85, 415—426).—8-Glucosides 
are hydrolysed by emulsin in presence of 12% of pyridine. When the 
proportion of pyridine is increased, hydrolysis is retarded, and ceases 
in 20% solution. In presence of pyridine, amygdalin is converted into 
isoamygdalin. E. F. A. 


Use of Increasing Proportions of Dextrose in the Bio- 
chemical Synthesis of B-Methylglucoside. Influence of the 
Glucoside Formed on the Arrest of the Reaction. EMILE 
Bourque.ot and Em. Verpon. (Compt. rend., 1913, 156, 1638—1640; 
J. Pharm. Chim., 1913, [vii], '7, 575—579).—In methyl] aleohol (70%) 
the quantity of glucoside formed increases proportionately as the 
quantity of dextrose in solution increases up to 12%, above which the 
amount of glucoside formed diminishes slightly. The presence of 
methylglucoside in the solution has a marked inhibiting effect on the 
amount of glucoside synthesised. The quantity of glucoside necessary 
to check the reaction is proportional to the amount of dextrose in the 
solution. W. G. 


Enzyme Action. XIX. Urease. II. Observations on 
Accelerative and Inhibitive Agents. Henry E. Armsrrone, M. 
S. Bensamin, and Epwarp Horton (Proc. Roy. Soc., 1913, B, 86, 
328—343. Compare A., 1912, i, 594).—The manner in which the 
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activity of urease is affected by the presence of various substances 
together with the urea has been studied throughout the whole course 
of the change with considerable accuracy. The results are expressed 
graphically. 

Both strong acids and carboxylic acids such as //50 aspartic and 
salicylic acids prevent action. Borie acid in all strength retards 
action. Guaiacol and resorcinol at first retard and subsequently 
accelerate hydrolysis. p-Benzoquinone is poisonous, and quinol and 
quinol monomethby! ether, both of which are easily oxidised to p-benzo- 
quinone, soon stop action. Glycine, asparagine, and carbonic acid all 
accelerate action. 

It is emphasised that in presence of carbonic acid the rate of change 
approximates to a “ linear” character. 

Hydrogen cyanide accelerates action. 

Saligenin, acetaldehyde, benzaldehyde and salicylaldehyde are 
moderately active depressants. 

It is considered that enzymic changes would be found to take place 
at approximately constant rates were it not that they are subject 
directly and indirectly to considerable retardation by the products of 
change; probably the products of change have an affinity for the enzyme 
which is actually greater than that which obtains between the hydrolyte 
and the enzyme. 

Enzyme action takes place entirely at the surfaces of colloid particles 
suspended in the solution of the hydrolyte, and not between substances 
which are all in true solution. E. F. A. 


Fermentations with Yeast in the Absence of Sugar. XI. 
Carboxylase. Cart Neupere and P. Rosentuar( Biochem. Zeitsch.,1913, 
51, 128—142).—The carboxylase from yeast, which causes the decom- 
position of pyruvic acid, can be distinguished from the sugar ferment 
(zymase) by various reactions. The latter does not act in the presence 
of chloroform, whilst the former retains its full activity, especially in 
the presence of “ buffers,” which prevent great changes in the reaction 
of the fermenting liquid. For this latter purpose, solutions of either 
alkali salts of pyruvic acid in the presence of free arsenious or boric 
acids or free pyruvic acid in the presence of borates or arsenites can 
be used. Similar results were obtained both with fresh and dried 
yeasts of pure culture. The carboxylase acts in a much shorter time 
than the zymase. Furthermore, if maceration juices are preserved at 
room temperature, the zymase activity is readily lost, whereas the 
carboxylase remains active over comparatively long periods. Further- 
more, the zymase is readily destroyed by heating to 50°, whereas the 
carboxylase activity remains intact. There is a further difference in 
that the zymase loses its activity on dialysis, whereas the carboxylase 
does not, especially if the dialysed solution is kept for some time. 
Attention is called to the fact that the fermentation of sugar must 
precede in stages, the C,-sugar being apparently broken down into C,- 
substances, such as pyruvic acid. The ferment causing the evolution of 
carbon dioxide from the latter can remain intact, even after the zymase 


is destroyed, S. B.S. 
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Paralysis and Activation of Zymase and Catalase. Henri 
vaN LarEr (Centr. Bakt. Par., 1913, ii, 377, 529—534. Compare A., 
1912, i, 1043).—In an earlier paper it was stated that the addition of 
papain depresses, and malt extract increases, the activity of zymase 
and catalase. The former is attributed to impurities in the juice of 
the Carica papaya which digest the two enzymes. 

The activation of the enzymes by extract of malt may be due, firstly, 
to direct stimulation of the zymase and catalase by impurities in the 
extract of malt; secondly, by inhibition of the antagonistic enzyme 
(protease) by impurities, or else to the existence of pro-enzymes— 
prozymase and procatalase—combinations of the enzymes with a 
carbohydrate, such compounds being saccharifiable by amylase. 

Experiments with a Munich bottom yeast and a Mons top yeast 
have been made, and again show a depressing action of the papain 
on the catalase and zymase in the yeast juice. Tests with extract 
of malt exhibit activation of the enzymes during the initial stages of 
the experiment with a pronounced depres-ion later on. This action is 
ascribed to the presence of proenzymes in the yeast-juice. At the 
moment of fission a positive effect is produced, and this is followed 
by their digestion by impurities in the malt extract. H. B. H. 


Arseno-compounds. Aveust Micuartis and ArtHur ScHAFER 
(Ber., 1913, 46, 1742—1743).—Since arsenic compounds frequently 
have a higher molecular weight than the corresponding nitrogen 
compounds, the authors have determined the molecular weight of 
arsenobenzene and p-arsenotoluene respectively. 

Arsenobenzene, slender, white needles, has m. p. 212°, not 196° as 
previously given (A., 1881, 722). It is readily oxidised in solution to 
phenylarsine oxide, which, even in small quantities, greatly depresses the 
m. p. A solution of arsenobenzene in benzene, when allowed to 
evaporate spontaneously in contact with air, leaves a resinous product 
consisting solely of phenylarsine oxide. In boiling benzene solution, 
arsenobenzene has mol. wt. at 399°8 (cale. 304). 

p-Arsenotoluene separates from benzene in small plates, m. p. 202° 
(from chloroform, however, in needles, m. p. 184°; compare A., 1902, 
i, 411), In solution, it is readily oxidised to p-tolylarsine oxide. It has 
a normal molecular weight when dissolved in dry phenol. In 
the presence of a trace of moisture, on the other hand, a constant 
freezing point of the solution is not observed. H. W. 


The Displacement of Metals from their Phenyl Compounds. 
SrecrrieD HuitpertT and GERHARD Gritrner (Ber, 1913, 46, 
1675—1691).—Although the action of various metals on the organo- 
metallic compounds has been fairly well investigated in the aliphatic 
series, the corresponding behaviour with the compounds of the phenyl 
series has been less well studied (compare Hilpert and Griittner, A., 
1912, i, 939). It is now discovered that at the temperature of the 
experiment (200—350°) the metals of comparatively low m. p. 
generally react with the organo-metallic compounds causing a displace- 
ment of the other metal, and that if the two metals do not affect one 
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another the reaction may proceed quantitatively. If the m. p. of the 
resulting mixture of metals lies below the temperature of the experi- 
ment the extent of the interaction appears to be dependant on the 
relative quantities of the two metals in the mixture. 

Magnesium and aluminium react with mercury diphenyl so readily 
that no external heating is necessary ; magnesium diphenyl (compare 
Fleck, A., 1893, i, 622) does not inflame in the air unless breathed 
upon; it forms feathery needles (from ether), which melt at the 
temperature of the hand, almost immediately afterwards passing into 
the ether-free, amorphous substance. For the reaction between zinc 
and mercury diphenyl (in a hydrogen atmosphere), heat has to be 
applied when the chemical change occurs with quantitative displace- 
ment of mercury; zinc diphenyl, needles, m. p. 105—106°, b. p. 
280—285°, both in hydrogen, is very sensitive to air and moisture, the 
former converting it into zinc oxide and diphenyl, and the latter into 
zinc hydroxide and benzene; it is inflamed by fuming nitric acid, 
and reacts with chloroform, producing triphenylmethane ; with iodine 
in benzene solution it produces zinc phenyl iodide, which is slowly 
converted further into zinc iodide ; with mercury it reacts to a small 
extent, giving a trace of mercury diphenyl. 

Contrary to expectation, aluminium reacts scarcely at all with zine 
diphenyl, possibly on account of the protecting film of oxide; in order 
to determine the relative reactivity of these two metals towards the 
metallic phenyl compounds, the two metals were allowed to react 
simultaneously with the same quantity of mercury diphenyl under such 
conditions that the zinc if alone would form zinc diphenyl; it was 
found that the relative amounts of aluminium triphenyl and zinc 
diphenyl were 99:1. Magnesium decomposes completely the phenyl 
derivatives of aluminium and zinc, whilst mercury has no effect on 
them ; the metals magnesium, aluminium, zinc, and mercury, therefore, 
stand in the same relative order of activity as in the ordinary potential] 
series. 

Cadmium exhibits but little tendency to form organo-metallic com- 
pounds and with the mercury alkyls gives rise only to hydrocarbons ; 
with mercury diphenyl it is found that cadmium reacts, forming 
cadmium diphenyl, but the extent of the reaction depends on the com- 
position of the liquid cadmium amalgam produced, and therefore on the 
relative amount of cadmium applied ; by using an apparatus in which 
the liquid reaction product could be repeatedly treated in a hydrogen 
atmosphere with fresh cadmium until more than ten atomic pro- 
portions had been applied, a specimen of cadmium diphenyl, colourless 
prisms containing 25% of mercury diphenyl, was obtained ; it is stable 
when dry, but in benzene solution it undergoes atmospheric oxidation. 
From the amount of cadmium necessary in the above experiment and the 
fact that the product when heated with excess of mercury quantitatively 
regenerates mercury diphenyl, it is evident that cadmium falls after 
mercury in the series, showing the relative activity of the metals 
towards the formation of phenyl compounds. 

The behaviour of bismuth is somewhat analogous to that of cadmium ; 
mercury diphenyl heated with an excess of bismuth and bismuth 
triphenyl heated with an excess of mercury both yield a mixture of 
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the phenyl derivatives of the two metals ; the relative proportions in 
the mixed products indicate that bismuth falls before mercury in the 
series indicating relative activity in these compounds, With the six 
metals investigated above, therefore, cadmium alone falls into a 
position different from that occupied in the ordinary potential 
series. 

The quadrivalent metals lead and tin appear to form a special class, 
for they fail to react with mercury diphenyl], whilst their tetraphenyl 
derivatives are entirely unaffected by magnesium. 

The behaviour of the metallic haloids towards metallic phenyl com- 
pounds is very different from that of the corresponding free metal. 
Mercuric bromide reacts quantitatively with an ethereal solution of 
magnesium phenyl bromide producing mercury phenyl bromide, leaflets, 
m. p. 275°, if the original reagents are in approximately equimolecular pro- 
portions; with an excess of the organo-magnesium compound, 
mercury diphenyl is formed, but in only 40% yield. In a similar 
manner, mercury a-naphthyl bromide, m. p. 202°, can be produced, which 
even with a large excess of magnesium a-naphthyl bromide gives only a 
small quantity of the diphenyl ccmpound. Cadmium chloride also 
reacts with magnesium phenyl bromide and magnesium a-naphthyl 
bromide, but the products were not isolated. 

It is remarked that the sensitiveness of the phenyl compounds 
towards air and water diminishes with increasing atomic weight and 
electro-negative character of the metal. 

The action of the alkali metals on mercury dipheny! or zine diphenyl, 
with or without a solvent, was never found to yield a deposit of 
mercury until water was added (compare Acree, A., 1903, i, 724), 
and it is believed that an additive product is first produced. 

In agreement with the earlier negative results (Smith, Barnett and 
Hall, A., 1900, i, 89) on the existence of a tungsten methyl iodide 
(Cahours, 1862), the authors were unable to isolate any compound 
of such nature. D. ¥, '%, 


Physiological Chemistry 


Narcosis. I. The Relationship between Narcosis and 
Oxygen Respiration. Hans Winterstein (Biochem. Zeitsch., 1913, 
51, 143—170).—The author gives a critical review of the various 
experiments which indicate a relationship between narcosis and 
diminution of oxygen respiration. He draws the conclusion that 
narcosis cannot be explained simply as a result of diminished 
oxidation, citing amongst other experiments the fact that certain 
ascarids, which are anoxybiotic, are particularly susceptible to 
narcosis. It seems more probable that narcosis and inhibition of 
oxidation are concomitant results of some more general action. 

8. B. G. 
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The Chlorine Content of Blood and its Division between 
the Corpuscles and Serum. The Permeability of Corpuscles 
for Inorganic Substances. J. Snapper (Livchem, Zeitsch., 1911, 
51, 53—61).—The chlorine was estimated in the total blood, and 
in the serum and corpuscles separately. It was found that the 
ratio of the chlorine in the corpuscles to that in the serum was 
approximately constant both in the dog and in man, being about 
40%. As this is very nearly the ratio of the intraglobular fluid to 
the total volume of the erythrocytes as found by Hamburger, the 
conclusion is drawn that there is an even distribution of the 
inorganic contents of blood between the serum and the formed 
elements. 8. B. S. 


Formation of Methzmoglobin. WoLtreanc HEvuBNER (Arch. 
expt. Path. Pharm., 1913, 72, 241—281).—Whereas the injection 
of phenacetin into the blood of carnivora causes the formation of 
methemoglobin, dimethylphenacetin is without effect. Phenacetin 
outside the body has no action on blood, indicating that the active 
substance is formed from it in the organism. 

Parallel experiments with derivatives of o-, m-, and p-amino- 
phenols show the meta-derivatives to be barely poisonous, and, 
whereas the ortho- and para-derivatives are equally poisonous for 
dogs, the ortho-compound is the stronger in the case of cats, which 
are extremely sensitive to both aminophenols. Rabbits are 
resistant to these poisons. 

Since each aminophenol molecule reacts several times with 
haemoglobin molecules, the reaction is explained on the hypothesis 
that the o- and p-aminophenols are oxidised to o- or pbenzoquinone- 
imine, and that this actually reacts with hemoglobin, 2(Hb:Fe), form- 
ing aminophenol and methemoglobin, 2(Hb:Fe-OH). The change 
involves conversion of bivalent into tervalent iron, the active agent 
being the quinone. This is in agreement with the formation of 
hemoglobin by the agency both of oxidising and reducing agents. 

Quinol acts similarly, but has no effect in the absence of oxygen. 
p-Benzoquinone works energetically in the absence of oxygen. 

Quinol and catechol readily produce methemoglobin in test-tube 
experiments, whereas resorcinol is without effect. Similarly, pyro- 
gallol is active, chloroglucinol inactive. 

Aniline is active, dimethylaniline has no effect, although the 
isomeric m-xylidine is also active in producing methemoglobin. 

The substitution of the para- and of both ortho-positions in 
aniline by chlorine does not alter its activity. Apparently the 
aniline nitrogen is oxidisable without oxidation previously taking 
place at the ortho- or para-positions in the nucleus to form a 
quinone. Acetylation of the nitrogen in trichloroaniline has little 
effect ; in dichloroaniline some lessening of the activity is brought 
about on acetylating. 

Hemoglobin is oxidised by hydroxylamine even in the absence 
of oxygen. The introduction into aniline derivatives of two 
methyl groups occupying the one the ortho-position to nitrogen, 
and the other either the ortho- or para-position lowers the oxidising 
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activity. Phenetidine, for example, has hardly any action in 
producing methemoglobin. 

Emphasis is laid on the difference between rabbits, dogs, and 
cats in the reactions between the blood and aromatic oxidising 
agents. 

The spectrum of pure methemoglobin does not show the two 
oxyhzemoglobin bands in the yellow and green. When these are 
seen, oxyhemoglobin is present as impurity. E. F. A. 


The Change in the Permeability of Blood Corpuscles on 
Aadition of Acid. J. Snapper (Siochem. Zeitsch, 1913, 51, 
62—88).—The results of Hamburger are confirmed, according to 
which the addition of acid causes a swelling of the corpuscles and 
a passage of chlorine from the serum into the corpuscles. The 
influence of the addition of acids to the blood both im vivo and 
su vitro was investigated. The diffusible and non-diffusible alkali 
was estimated. For this purpose, the total serum was titrated 
with /25-tartaric acid, and also the filtrate after precipitation 
with alcohol, which throws down the proteins with the alkali 
combined with proteins (non-diffusible alkali). Congo-red paper 
was used as indicator. Both im vivo and in vitro, there was found 
to be a relative increase of the diffusible as compared with the 
non-diffusible alkali as a result of the action of acids. A possible 
explanation of the action of acids as regards the distribution of 
chlorine between serum and corpuscles seemed therefore to be 
the relative increase of *SQ, ions in the corpuscles when sulphuric 
acid was employed, as compared with the serum, due to the larger 
amount of alkali set free from proteins in a diffusible form and 
a subsequent interchange of -SO, and Cl ions between serum and 
corpuscles. As, however, a change in distribution of chlorine 
could not be brought about by addition of neutral sulphates alone 
without addition of acids, this explanation is inadequate. It is 
assumed, therefore, that the acids act on the proteins and so alter 
the permeability of the cells to ions. A similar change of dis- 
tribution could not be brought about by lipoid solvents, such as 
chloroform, even when the latter is present in sufficient quantities 
to cause a small amount of hemolysis. S. B. S. 


The Biological Significance and Metabolism of the 
Proteins. VII. The Amino-Nitrogen Titratable in the 
Presence of Formalin in the Blood Corpuscles of Various 
Animals. A. Costantino (Biochem. Zeitsch., 1913, 51, 91—96).— 
The proteins were separated by barium salts by the method of 
Buglia and Costantino. In both the serum and corpuscles, nitro- 
genous substances titratable in the presence of formalin were found. 
The quantity found was small in the case of serum, but relatively 
large in that of corpuscles. In non-nucleated, the quantity is only 
about half that existing in nucleated corpuscles. In the case of 
mammals and turkey, the amount found in the serum is about the 
same. The author calls attention to the importance of examining 
chemically the corpuscles when investigating various problems of 
metabolism. 8. B. 8. 
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Hemolysis by Chemical Agents. Pupp EisenBera (Centr. 
Bakt. Par., 1913, i, 69, 173—225).—The author has carried out a 
long series of experiments on the action of salts, acids, alkalis, and 
various organic substances (including tetanolysin and vibriolysin) 
on blood corpuscles. He has investigated, amongst other factors, 
the influence of hypertonicity, synergism, and antagonism. He 
summarises his results, from which, however, no extensive 
generalisations can be made. 8. B. 8. 


Blood Lipoids and Phagocytosis. B. Stuper (Biochem. Zeittsch., 
1913, 51, 211—233).—A method is described by means of which 
the phagocytic index of leucocytes can be determined, thrush spores 
being employed as the foreign object, as they can be readily stained 
by Leishmann’s method. For in vitro experiments human blood 
was employed, and for in vivo experiments cats and sometimes 
rabbits were used. It was found that cholesterol by itself greatly 
diminishes the phagocytic index, whereas lecithin has no action. 
On the other hand, lecithin greatly diminishes, and even obliterates 
when in sufficient quantity, the power of cholesterol to reduce the 
phagocytic index, provided that it has not been previously heated. 
If the cholesterol and lecithin are heated after mixing, they do not 
together, diminish the phagocytic index. Similar results were 
obtained by both the in vivo and in vitro experiments. It appears, 
therefore, that cholesterol acts directly on the phagocytes, and 
destroys their phagocytic action, but in the presence of lecithin a 
lecithin-cholesterol compound is formed. This cannot, however, be 
produced if lecithin is heated before the two substances are mixed. 

S. B. S. 


The Acetonitrile Reaction. Fr. Port (Biochem. Zeitsch., 1913, 
51, 224—228. Compare Reid Hunt, A., 1905, ii, 847; 1910, ii, 
736; Trendelenburg, A., 1911, ii, 50)—The author throws doubt 
on Reid Hunt's acetonitrile reaction with mice for detection of 
thyreogenic substances in the blood on the ground that the 
susceptibility of the animals to the poison is so very variable that 
it is impossible to determine the limiting dose. S. B. 8. 


Influence of Fatigue on the Amount of Dialysable Com- 
pounds, which React with Triketohydrindenhydrate, in the 
Serum. Emit ABDERHALDEN and Arno Ep. Lamps (Zeitsch. physiol. 
Chem., 1913, 85, 136—142).—After severe fatigue in the dog, the 
blood-serum contains less of the substances referred to in the title. 
Admixture of the serum either of normal or fatigued dogs with 
cooked muscle produced no change. A similar result was obtained 
with other tissues. W. D. H. 


The Fermentative Properties of Blood. I. A Peptolytic 
Ferment of Normal Dog’s Serum. Lvupwie Prncussonn 
(Biochem. Zeitsch., 1913, 51, 107—115).—It is known that by 
injection of various proteins into animals, the blood acquires 
peptolytic properties. The author shows that normal dog’s serum 
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possesses a ferment capable of hydrolysing the peptone of dog’s 
muscle, prepared by treating the muscular tissue with 70% sulphuric 
acid in the cold, and precipitating by alcohol, after the removal 
of the sulphuric acid with barium hydroxide. The serum does 
not, however, digest a similar peptone prepared in the same way 
from cat’s muscle, or other peptones from foreign a q 

. B. 8. 


The Influence of Diet on the Activity of Ptyalin. H. van 
Triet (Zettsch. physiol. Chem., 1913, 85, 156—160).—The author 
examined his saliva at frequent intervals; each meal increased its 
diastatic activity; the increased action was greatest after a carbo- 
hydrate meal, and least after a protein meal. W. D. H. 


Fluorine in the Animal Organism. II. Skeleton, Cartilages, 
and Tendons. ARMAND GavuTIER and Paut CiausMANN (Compt. 
rend., 1913, 156, 1425—1430. Compare this vol. i, 677).—An 
examination of bones, teeth, cartilage, and tendons for fluorine. 
Bones and teeth, either human or animal, are comparatively rich in 
fluorine, the content of the diaphyse portion of the bones being 
about four times as great as that of the epiphyse, in the case both 
of an elderly man and a new-born infant. The teeth approach 
the diaphyse in fluorine content. The skeleton of fish contains 
practically the same amount of fluorine as the scales, and a com- 
plete analysis of these organs shows a marked analogy. Cartilage 
and tendons are very low in fluorine content. 


Is it Possible Artificially to Increase the Amount of 
Phosphatides in Brain? Ernst Satkowski (Biochem. Zeitsch., 
1913, 51, 407—422).—Commercial preparations of kephalin, when 
administered by the mouth, are well tolerated, and all but a small 
percentage is resorbed. Its ingestion causes an increased phosphoric 
acid output in the urine, both absolute and relative as compared 
with the nitrogen. In contrast to egg-yolk lecithin, kephalin does 
not accumulate in the liver, but appears to accumulate in the brain. 
Rabbits were used for the experiments, and the quantities of 
phosphatides in the organs were estimated by the following method. 
The organ (brain) was first extracted with hot alcohol, and the 
residue was then extracted with a mixture of equal volumes of 
absolute alcohol and benzene. The residues from both extracts 
were then dissolved in benzene, the extract thus made was filtered, 
and the phosphorus was estimated in the filtrate after the solvent 
had been evaporated off. S. B. S. 


Normal and Pathological Alteration in the Lens of the 
Hye. Avotr Jess (Zeitsch. Biol., 1913, 61, 93—142).—During life 
there is an increase in the weight, the protein, and the water of the 
crystalline lens, and to a smaller degree in the substances which 
are soluble in ether. The increase in protein is greater than that 
in water. Among the proteins, an “albumoid” is more abundant 
in old age than crystallin, which is the more important in youth. 
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In senile cataract, the weight, the water, and the protein all 
decrease, and the loss of water is greater than that of protein; 
among the proteins crystallin is most diminished; the amount of 
albumoid is high; the amount of fat, cholesterol, and lecithin are 
not increased. In traumatic cataract there is no decrease in 
weight, but both the proteins decrease in amount; fat, cholesterol, 
and lecithin do not increase, but the relative and occasionally 
the absolute amount of water usually rises. In senile cataract, 
the cystine reaction lessens owing to the disappearance of crystallin ; 
the albumoid has no cystine group in its molecule. In old 
traumatic cataracts the cystine reaction is also negative, owing 
to the total absorption of crystallin. W. Dz. H. 


Chemical Investigation of Calcified Aortz. Franz AMESEDER 
(Zeitech. physiol. Chem., 1913, 85, 324—334. Compare A., 1911, 
ii, 219).—A further series of analyses of calcified aorte are given 
with full details of the experimental methods. E .F. A. 


A Pigment in Melanosis of the Mucous Membrane of tbe 
Large Intestine. Emit ABDERHALDEN (Zeitsch. physiol. Chem., 
1913, 85, 92—95).—A brown pigment was separated from a 
melanotic large intestine. An elementary analysis is given, which 
agreed closely with that of a pigment obtained from tryptophan 
(A., 1912, i, 521). W. D. H. 


Ferments of the Pancreas. CersarE SERONO and ANTONIETTE 
Patozzi (Chem. Zentr., 1913, i, 1212—1213; from Arch. Farmaco/. 
sperim., 1913, 14, 501—508).—All the ferments of the pancreas 
are contained in the glycerol extract, expressed under high pressure, 
and their activity remains for a long time unimpaired. The 
proteéoclastic activity increases on keeping, that is, with the con- 
version of trypsinogen into trypsin. In addition to diastase, there 
is a ferment capable of acting on maltose. The tryptic power is 
not destroyed by digestion with pepsin. Only the proteoclastic 
ferment is precipitated by ‘a mixture of sodium chloride and 


magnesium sulphate. 8. B. S. 


Autolysis of the Thymus. M. Kasniwapara (Zetisch. physiol. 
Chem., 1913, 85, 16i1—172).—Kutscher considered that during 
autolysis the thymus underwent characteristic changes, especially 
in the amount of lysine and ammonia formed; the present research 
does not support this view. The course of autolysis in this organ 
does not materially differ from that of the liver, and there is no 
increase in the amount of ammonia formed; in both organs its 
nitrogen is about 10% of that in the soluble nitrogenous substances. 
Among the decomposition products, lysine was found, also leucine 
and tyrosine in small quantities. There are certain differences 
between liver and thymus in the partition of nitrogen; the mono- 
amino-acids and proteoses are only about half as abundant in the 
thymus as in the liver, but the group diamino-acids + peptone + 
ammonia is twice as great, and the purine bases three times as 
great. W. D. H. 
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Extractive [Mytilitol] in the Valve Muscles of Mytilus 
edulis. Barenp C. P. Jansen (Zettsch. physiol. Chem., 1913, 85, 
231—232).—On extraction of the valve muscles of Mytilus edulis 
with water and precipitation of certain impurities with colloidal 
ferric hydroxide, a substance, C,H,,0;,2H,O, crystallises from the 
filtrate; the name mytilitol is applied to it. It forms an acetate, 
m. p. 182°, crystallising in microscopic needles, which gives up five 
acetyl groups on hydrolysis. Mytilitol contains a six-carbon ring, 
and is regarded as an isomeride of quercitol. The muscles also 
contain histidine, betaine, taurine, and about 1°5% of glycogen. 

E. F. A. 


The Influence of Nutrition on the Secretion of Indole and 
Indican by Healthy Individuals. WacLtAw von Moraczewsk1 
aud K, Herzretp (Biochem. Zeitsch., 1913, 51, 314—383y).—The 
amount of substance giving the indole reaction, which is obtained 
by the distillation of urine, was determined under different con- 
ditions of nutrition, and it was found that the amount increased 
on a diet of fats, of vegetables, and of gelatin, but diminished on 
a carbohydrate or sugar diet. The addition of proteins caused an 
increased output as compared with sugars, but a diminished output 
as compared with fats. No relationship could be found between 
the indole of the feces and the indican of urine. The indole of 
the feces was estimated both directly as excreted, and after sub- 
mission to a secondary putrefaction. Fat was found to increase 
both the indole directly excreted and the amount obtained after 
secondary putrefaction. The same was found with proteins, 
whereas carbohydrates had the opposite effect. Vegetables protect 
proteins from putrefaction, so that the indole directly excreted is 
diminished, and that obtained by secondary putrefaction is 
increased to the same extent. The nitrogen and chloride of the 
feeces are affected in a similar way. At times a relationship 
between the indican of the urine and the indole of the feces is to 
be found, the two rising and falling together; in the case of 
gelatin, sugar, and fat nutrition, the general metabolism exerts 
some influence on the amount of indole resorbed from the intestine ; 
but the amount of indican of the urine is regulated by another 
factor in addition to its resorption from the alimentary tract, 
namely, the capacity of the organism to destroy the absorbed 
substance. S. B. 8S. 


Tryptic Digestion by the Urine. [Fitip Jonansson (Zeitsch. 
physiol. Chem., 1913, 85, 72—90).—In the normal urine of man, ox, 
and horse, no proteolytic enzyme precipitable by caseinogen in 
an alkaline solution was obtained. In albuminous urine, it is 
sometimes present. From the urine of the ox, and to a small degree 
of the horse, the caseinogen precipitate contains an enzyme which 
favours the proteolytic action of fibrin prepared from ox blood, 
but has no such action on ox-serum. Trypsinogen is absent 
from the urine. The substance in question is possibly a kinase. 

D. H. 
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Excretion of Glycuronic Acid Mistaken for Glycosuria, 
EmIL ABDERHALDEN (Zeitsch. physiol. Chem., 1913, 85, 95—96).—A 
case of apparent glycosuria in a child turned out on further 
examination to have no sugar in the urine. The reducing pro- 
perties were due to free and combined glycuronic acid. The urine 
also contained abundant phenol and indoxyl. W. D. H. 


Changes in Voluntary Muscles in Disease. R. C. JEWeEsBury 
and W. W. C. Topuey (/. Path. Bact., 1913, 1'7,. 432—453).—In 
wasting diseases the voluntary muscles show varying degrees of 
wasting. In acute general diseases there is a hyaline or granular 
change, and in a few cases fatty degeneration. In cases of abnormal 
carbohydrate metabolism the interstitial fat is increased. Marked 
fatty degeneration occurs in diphtheritic toxemia, certain blood 
disorders, and phosphorus poisoning. Glycogen was strikingly 
present in all the cases (three in number) of diabetes examined. 
Amyloid degeneration was not found at all. W. D. H. 


Biochemistry of Growth. The Glycogen-content of the 
Liver of Rats Bearing Malignant New Growths. WILHELM 
CraMER and James Locuneap (Proc. Roy. Soc., 1913, B, 86, 
302—307).—Glycogen disappears more rapidly from the liver of 
tumour-bearing rats than from that of normal rats. There is no 
increased oxidation of carbohydrate material in tumour-bearing 
animals, so the result confirms the conclusion arrived at on pregnant 
animals, that in growth carbohydrate is used in the synthesis of 
protoplasm. W. D. H. 


Nitrogen Content of Malignant Tumours in Man. Robert 
G. CuisHoitm (/. Path. Bact., 1913, 17, 606—608).—Ten tumours 
were investigated; in all cases the nitrogen percentage is lower 
in the fresh tumour than in the somatic tissues of the host, with 
the exception of the kidney. But reckoned for the dried tissue, 
the percentage was lower in four cases only. Cramer and Pringle 
found that the percentage of nitrogen coagulable by alcohol was 
low in tumour tissue; the variable results on this point obtained 


in the present research appear to be due to post-mortem changes. 
W. D. H. 


Action of Diuretics in Experimental Nepbritis. Arravr 
E. Boycort and Joun H. Ryrrgt (J. Path. Bact., 1913, 1'7, 458—501). 
—After the convoluted tubules are put out of action by uranium 
nitrate, secretory diuretics, such as caffeine, fail to produce 
diuresis ; so also do mechanical diuretics, such as Ringer’s fluid. In 
the early stages of uranium nephritis, the urine produced is small 
in amount, and contains less chlorides than normal. Caffeine urine 
contains less chlorides than that produced by Ringer’s solution oF 
5% sodium chloride solution. Uranium causes a. & 


Action of Radium Emanations on the Respiratory 
Exchange. J. von Benozér and Dionys Fucus (Chem. Zentr., 1913, 
i, 1444; from Zeitsch. exp. Path. Ther., 1913, 12, 564—567).—Doses, 
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even one hundred times greater than the ordinary therapeutic dose 
of radium emanation, have only a slight effect in increasing the 
gaseous exchange, and do not affect the combustion processes taking 
place in the organism. Ss. 


B. S. 


Behaviour of Lecithin towards Radium Emanation and 
Thorium-X. Cart Neupere and LAszié6 Karozaa (Chem. Zentr., 
1913, i, 1356 ; from Radium in Biol. Heilkunde, 1913, 2, 116—122). 
—Different authors have assumed that the hemolytic action of 
radium emanation and thorium-X is to be referred to a lecithin 
scission in the red corpuscles. It is found, however, that no 
hydrolysis takes place when solutions of the active substances are 
mixed with lecithin emulsions. The acidity does not rise, neither 
do the solutions differ in colour, odour, or consistence from the 
ordinary aqueous solutions. J. C. W. 


Biirgi’s Law of the Combined Action of Drugs. Bita 
von Issexutz (Pfliiger’s Archiv, 1913, 151, 456—478. Compare A., 
1912, ii, 667)—When two narcotics are introduced into the 
organism at the same time, or within a short interval, the combined 
effect is often greater than the sum of the effects of each individual 
drug. This increased effect is, according to Biirgi, greatest when 
the drugs have different cell receptors. This theory is adversely 
criticised in some detail by the author, who illustrates his arguments 
by numerous examples, both from his own experience and by 
quotations from the results of other workers. He draws the con- 
clusion that it is difficult, if not impossible, to formulate any law 
which will explain the combined action of two drugs administered 
simultaneously. 8. B. S. 


Action of Adrenalin on the Respiration. Duionys Fucus and 
Nixotaus Rota (Chem. Zentr., 1913,i,1443; from Zeitsch. exp. Path. Ther., 
1913, 12, 568—571).—In experiments on mon, similar results were 
obtained to those in the case of animals, namely, an increase in 
the volume in respiration. In man, however, there was no increase 
of frequency, as was observed in the case of animals. 8. B. S. 


Colchicine and its Derivatives. Herrmann Fiuner (Arch. expt. 
Path. Pharm., 1913, 72, 228—238).—The activity of some of 
Windaus’s derivatives of colchicine was compared with that of the 
parent substance. Colchiceine, in which only one of the enolic © 
methoxy-groups of colchicine is saponified, is much less active than 
the methyl ether, colchicine. If the hydroxyl group is methylated, 
the original toxic value of colchicine is reached, or nearly so. 
Replacement of the acetyl group in this by benzoyl reduces the 
activity to one-tenth of that of colchicine. Oxycolchicine, obtained 
by oxidation with chromic acid, has on frogs an action resembling 
that of veratrine, but has no action when given to mammals. 


W. Dz. H. 


The Influence of Cholesterol on Hzemolysis. G. Jannson- 
Bion (Zeitsch. physiol. Chem., 1913, 85, 59—67).—The inhibitory 
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influence of cholesterol on the hemolytic action of saponin, which 
was discovered by Ransom, was attributed by Windaus to the 
hydroxyl group of the former substance, and other views have 
been advanced to explain it. In the present experiments saponin 
and soaps were employed as hemolytics, and the inhibiting action 
of cholesterol was confirmed; it is specially great if the tem- 
perature is raised, and increases with the time cholesterol is allowed 
to act. In saponin-hemolysis an irreversible process between the 
red corpuscles and cholesterol occurs. In soap hemolysis the 
action is less marked, and the explanation not so clear. 


W. D. 8. 


The Influence of Cyanogen Gas on the Organism. Jzay 
Louis Burckwarpt (Arch. Hygienie, 1913, 79, 1—24).—When 
cyanogen, in concentrations much below 0°1 mg. per litre of air, 
is inhaled by cats, it has no ill effects; in concentrations of 0°1 mg. 
per litre, it can be inhaled for half an hour without danger. 
When the concentration reaches 0°2 mg. per litre, it acts toxically 
within a few hours. Rabbits are less susceptible, and can tolerate 
concentrations of 0°4 mg. per litre; for these animals the toxic 
concentration lies between 0°6 and 0°8 mg. per litre. The 
symptoms are irritation of the mucous membrane, difficulty in 
respiration, and convulsions; death results from paralysis of the 
respiratory centre. The symptoms are apparently those of 
hydrogen cyanide poisoning, the cyanogen reacting in the organism 
according to the equation (CN),+2KOH=KCN + KCNO+H.,0. 
If this takes place, 1 mg. cyanogen must have the same toxic 
action as 1 mg. hydrocyanic acid; the latter is, however, according 
to Lehmann and his pupils, much more toxic. It is probable, 
therefore, that other secondary reactions take place. S. B. S. 


The Physiological Action of Fraxin and its Behaviour in 
the Organism. Gurovanni B. Zanpa (Chem. Zentr., 1913, i, 1779; 
from Arch. Farmacol. sperim., 1913, 15, 117—121).—Fraxin has 
small physiological action, and a dog can tolerate 2 grams per 
kilo. of body-weight without ill effects. It has no appreciable 
influence on blood-pressure or temperature, and the greater part 
is excreted unchanged within twenty-four hours. To the mouse, it 
is relatively non-toxic, but it shows a slight action on the activity 
of a frog’s heart. S. B. $8. 


Anemia Produced by the Hemolysin from Streptococci. 
J. W. McLeop and J. W. McNee (J. Path. Bact., 1913, 17, 524—537). 
—Rabbits vary in their susceptibility to streptolysin. Hzmo- 
globinemia and hemoglobinuria are produced, and the hemolytic 
property of the filtrate is closely related to its toxicity. Incubation 
at 37° destroys toxic and hemolytic properties. The bone marrow 
hypertrophies in long experiments, and changes were also noted in 
liver, kidneys, and spleen. Repeated injections produce increased 
susceptibility and no immunity. The hemolysis in vivo is much 
less than in vitro. Ww. D.H 


— 2 Oh h6Ue eee ee elULelCU COU has Cf a. 


PHYSIOLOGICAL CHEMISTRY. i. 795 


Degradation of B-Ketonic Acids in the Animal Organism. 
Leo Hermanns (Zertsch. physiol. Chem., 1913, 85, 233—240).— 
It is uncertain whether, on decomposition of aliphatic acids in the 
organism, ketonic or acid intermediate compounds are formed. 
It is shown that ethyl phenylacetoacetate is decomposed into benzyl 
nethyl ketone and hippuric acid. The ketone at first formed is 
converted into benzoic acid. When the ketone is administered to 
dogs, hippuric acid is recovered. 

On subcutaneous injection of ethyl benzylacetoacetate, hippuric 
acid is formed in quantity, and only traces of phenylethyl methyl 
ketone. This ketone, when administered alone, yields exclusively 
phenaceturic acid. In this case, therefore, there is acid decom- 
position in contrast with the ketonic decomposition in the case of 
the phenyl ester. 

Ethyl phenylpropylacetoacetate under similar conditions gives a 
good deal of hippuric acid, and traces of phenylbutyl methyl ketone. 

When phenylbutyl methyl ketone is administered, only phen- 
aceturic acid is obtained in the urine. The ketone is decomposed 
between the carbonyl and the methylene carbon, and phenylbutyric 
acid is formed: C,H,*[CH,],-CO-CH,—> C,H,;*[CH,|,;>CO,.H. The 
ester, on the contrary, forms phenylvaleric acid: 

CH,*CO-CH:’CH,°CH,°C,H,°CO,Et —- C,H;*[CH,],°CO.H. 
The phenyl group in ethyl phenylacetoacetate has thus an abnormal 
influence. 

The normal formation of acetone in the body is due to similar 


secondary reactions. Normally, acetoacetic acid is degraded to 
acetic acid, but under pathological conditions the secondary 
reaction predominates and acetone is formed. The degradation of 
the fatty acids accordingly does not take place with the formation 


of ketones, but there is an elimination of two carbon atoms. 
E. F. A. 


The Influence of Salvarsan and Neosalvarsan on the 
Circulation and on the Kidneys of Healthy and Diseased 
Animals. Atwens (Arch. expt. Path. Pharm., 1913, 72, 177—223). 
—Intravenous injection of salvarsan causes nephritis. Its toxicity 
increases not only with the dose given, but with the concentration ; 
the histological appearances of the kidneys are described in detail ; 
the nephritis is a vascular one, analogous to that produced by 
arsenic and cantharides. An immediate result of the injection, if 
made rapidly, is a fall in blood-pressure. Neosalvarsan produces 
clinically no nephritis, and in animals the nephritis produced by 
long-continued use of the drug is less marked; so also is the fall 
in blood-pressure. In animals which already have nephritis from 
other causes, the condition is intensified by very small doses of 
salvarsan, and in cases where the heart is diseased, the action of 
salvarsan on the circulation is most unfavourable. W. D. H. 


The Relationship of Strophanthin Action and _ the 
Intensity of the Heart’s Action. Viktor WelzsicxEer (Arch. 
empt. Path., 1913, 72, 282—294).—It was proved in experiments 
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on the frog’s heart that the action of strophanthin takes place more 
rapidly the more quickly the heart is beating. In the resting 
heart, the drug is not compietely inactive. The rate of beat being 
constant, rise of temperature increases the velocity of the action 
of strophanthin. W. D. 4H. 


The Resistance of Different Animals Towards Arsenic. 
M. Witzere (Biochem. Zeitsch., 1913, 51, 231—252).—The following 
are the tolerated doses of potassium arsenite, expressed in mg. per 
kilo. of body-weight. For pigeons, less than 0°012 (subcutaneous) ; 
mice, 0°0156—0°0176 (subcutaneous) ; hedgehog, 0°01—0°014 (sub- 
cutaneous) ; rabbits, 0°008—0°01 (subcutaneous); dogs, 0°007 (sub- 
cutaneous or intravenous) ; guinea-pigs, 0°009 (subcutaneous) ; cats, 
0°005—0°006 (subcutaneous); hares, more than 0°005 and less than 
0°008 (subcutaneous) ; snakes, 0°012. The corresponding doses for 
arsenious acid are: For pigeons, 1'786 (per os); rabbits, 0°015 
(per os); dogs, 0°03 (per os); hens, less than 0°06 (per os). It is 
noteworthy that the tolerance by man is less than by any of the 
above animals, which is probably due to the more highly developed 
nervous system. When arsenic is administered by the mouth, 
animals are to a large extent protected from the poisonous action 
by vomiting. S. B.S. 


Lipoids which Resemble Lecithin in Forming Hzemolysins 
along with Cobra-venom. Joun CruicxsHank (J. Path. Bact., 
1913, 17, 619—622).—A number of substances were obtained from 
the alcoholic extracts of egg-yolk, heart, liver, and kidney, which 
differ from. lecithin. They are all soluble in water, and with one 
exception in ether. They are precipitated from the ethereal 


solution by acetone. They all form hzemolysins along witk cobra- 
venom. W. D. H. 


Action of the Lecithins on the Processes of Poisoning in 
Higher Animals. FE. Hanscumipr (Biochem. Zeitsch., 1913, 51, 
171—192).—Lecithin by itself exerts no toxic action on animals, 
which can tolerate large doses, whatever method of administration 
is adopted. If injected together with curare, strychnine nitrate, 
ethyl alcohol, chloral hydrate, veronal, or morphine, it inhibited 
the action of these drugs. It increased, however, the toxic action 
of ricin. In the case of phosphorus poisoning, the effect of the 
lecithin appears to depend on the weight of the substance 
administered, smaller doses having apparently a beneficial, and 
larger doses a harmful, effect. The general condition of the animal 
and its body content in lipoids appears also to have some effect in 
this case. S. B.S. 


Poisoning by Methyl Alcohol. Francesco Oxivari (Chem. 
Zentr., 1913, i, 1780; from Arch. Farmacol. sperim., 1913, 15, 
83—96).—The toxicity of crude and pure methyl alcohol for frogs, 
mice, and guinea-pigs was investigated. In the case of the pure 
products, the minimal lethal doses were: for frogs, 16°2°/ ; for 
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mice, 11°5°/ ); and for guinea-pigs, 9°5°/,, of the body weight; the 
corresponding numbers for the crude acid product were 10°0, 7°5, 
and 6°/ 9; and for the crude basic product, 8°6, 6°8, and 5°5/. 
A scheme is given for the forensic examination of drinks, and 
animal organs in which wood-spirit is suspected. The liquid is 
acidified with phosphoric acid, and the volatile acids, etc., are 
distilled off, whilst the bases, pyridine, amines, etc., remain in the 
residue. The distillate containing the acids is neutralised, and 
again distilled, the salts of the acids remaining behind, the 
aldehydes, etc., distilling over. These are fixed by m-phenylene- 
diamine hydrochloride, and the mixture is distilled, when acetone 
and methyl alcohol distil over, and are estimated in the distillate. 
If the mixture is saponified before these treatments, a conception 
can be formed as to the quantity of esters present from the amount 
of alcohol in this distillate. Finally, ethereal oils can be extracted 
by mineral oils (b. p. 140—230°), and separated from the higher 
alcohols by fractional distillation. S. B.S. 


Chemistry of Vegetable Physiology and Agriculture. 


Formation of y-Aminobutyric Acid from a-Glutamic Acid 
by Micro-organisms. Emit ABDERHALDEN, Groxc FroMME and 
Paut Hirscu (Zeitsch. physiol. Chem., 1913, 85, 131—135).— Whereas 
Ackermann (A., 1910, ii, 1089) identified y-aminobutyric acid 
amongst the bacterial decomposition products of d-glutamic acid, 
Abderhalden and Kautzsch (A., 1912, i, 952) were unable to 
confirm this. It is now found that y-aminobutyric acid is formed 
when a mixture of glutamic acid, dextrose, Witte’s peptone, and 
inorganic salts is incubated with decomposing pancreatic tissue. 
Success depends on the presence of the proper micro-organism ; 
the mixture contained various yeasts, together with Diplococci 
and Staphylococci. E. F. A. 


Methods in Soil Bacteriology. VI. Ammonification in 
Soil and in Solution. Fenix Léanis and Henry Hami.ton 
Green (Centr. Rakt. Par., 1913, ii, 3'7, 534 —562).— \ critical study 
of the factors affecting ammonification and nitrification of blood 
meal, flesh meal, and horn meal under laboratory conditions. 
Where the tests are carried out in solution and under aerobic 
conditions, the quantity of material does not appear to influence 
the rate of ammonification. Under anaerobic conditions there is 
a marked retardation of the process, due possibly to an accumu- 
lation of bacterial metabolic products. It is suggested that in the 
initial decomposition of flesh meal and horn meal in shallow layers 
of liquid, aerobic and anaerobic organisms play perhaps an equally 
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important part, but that aerobic organisms are concerned more 
actively with the later stages of ammonification. Under aerobic 
conditions, and with larger quantities of material, considerable 
amounts of ammonia may volatilise from the cultures, or undergo 
assimilation by bacteria. The decomposition of horn meal and 
blood meal is much more rapid in soil than in solution. When, 
however, soil tests in deep layers at full saturation are compared 
with solution tests in shallow layers, ammonification is faster in 
solution than in soil, and this would seem to indicate aeration as 
being one of the chief factors in determining the rate of decom- 
position in soils. The three materials used show differences among 
themselves in the rate of decomposition, and this varies again 
according as to whether the tests are made in solution or in soil. 
The conclusion is drawn that solution tests seem to afford more 
information concerning the nature of the materials used as sources 
of nitrogen. 

Nitrification is not registered in solution in the presence of any 
of the materials, but in soil tests it keeps pace with ammonification 
provided that aeration is liberal, and that the quantity of ammonia 
formed is not excessive. . B. H. 


The Oxidation of Thiosulphates on Bacterial Filters. 
Wiuiam T. Lockett (J. Soc. Chem. Ind., 1913, 32, 573—581).— 
It has already been observed that phenol and thiocyanate undergo 
oxidation on bacterial filters (Fowler, Ardern, and Lockett, A., 
1911, ii, 139). In the present investigation, thiosulphate solutions 
were passed repeatedly through filters, consisting of stoneware 
pipes 24 in. long, cemented at one end and filled with clinkers. 
The amount of change in the solution was determined by an 
estimation of the oxygen absorbed from acid permanganate solution, 
and of the residual thiosulphate by W/80-iodine. It was found 
that solutions up to 0°5% concentration (expressed as Na,S,Os) 
can be oxidised ; the resulting solution is acid, and the addition of 
alkali accelerates the rate of oxidation. The thiosulphate is 
oxidised finally to sulphate, but tetrathionate and pentathionate, 
with occasional traces of trithionate, are intermediarily produced. 

In an extension of the investigation to the thionic acids, it was 
first shown that the usual tests are applicable with but few 
exceptions to thionate solutions of 0°1 and 0°02% concentration. 
With the exception of the dithionates, all the thionates undergo 
oxidation in this manner; potassium trithionate is oxidised to 
sulphate with intermediate formation of a considerable quantity 
of tetrathionate; potassium tetrathionate gives sulphate with a 
little pentathionate, whilst potassium pentathionate is directly 
oxidised to sulphate. 

The conclusion is drawn that the oxidation is due to bacterial 
agency assisted by the physical and chemical properties of the 
filtering medium. D. F. T. 

The Products of the Putrefaction of /-Aspartic Acid. New 


Method of Detecting 8-Alanine. Emit ABpERHALDEN and ANDOR 
Fopor (Zeitsch. physiol. Chem., 1913, 85, 112—130).—On putrefactive 
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decomposition of /-aspartic acid, succinic, propionic, and formic 
acids are formed (compare Neuberg and Cappezzuoli, A., 1909, ii, 
691). These acids are easily separated by the ester method, as the 
acid esters may be extracted with ether from the ester hydro- 
chlorides of the amino-acids. 

Emphasis is laid on the necessity of carrying out putrefactive 
decomposition experiments with a single known organism or a 
mixture of known organisms. f-Alanine obtained by Ackermann 
(A., 1911, ii, 757) from aspartic acid could not now be identified. 
It is recognisable in the very smallest quantity by conversion into 
ethyl acrylate, which has a characteristic odour, and when added 
to a putrefaction experiment it is easily identified in this manner. 
Pure cultures of the five micro-organisms present were incubated 


separately with aspartic acid. In no case was f-alanine formed. 
E. F. A. 


Reaction Phases of Alcoholic Fermentation. Hans von 
Evuter and Davin Jonansson (Zeitsch. physiol. Chem., 1913, 85, 
192—208).—It is shown generally that, when sugar is fermented 
in presence of phosphate, the relation between the amount of carbon 
dioxide liberated and the phosphate fixed throughout the whole 
course of the change is that expressed by Harden and Young’s 
equation, namely, 2C,H,,.0,+ 2P0O,HR, =2CO, + 2C,H,O + 2H,O + 
2C;H,y0,(PO,R.)>. This expression by no means explains the 
mechanism of fermentation or the part played in it by the 
individual enzymes. 

Fermentation begins with the conversion by means of an enzyme 
of the hexose sugars into a carbohydrate, which can be esterified 
with phosphate. The development of carbon dioxide which accom- 
panies this esterification is checked by an excess of phosphate. The 
fermentation controlled by phosphate is accelerated by the presence 
of levulose. Both hexose diphosphate and triosemonophosphate are 
formed. The enzymatic hydrolysis of the hexose phosphate ester 
studied by Harden and Young is materially retarded by the 
presence of toluene. All the foregoing facts must be taken into 


consideration in any explanation of the fermentative changes. 
E. F. A. 


Invertase Reaction of Mixed Yeast Cultures. Apert J, J. 
VANDEVELDE and A. Vanperstricut (Biochem. Zeitsch., 1913, 51, 
388—397).—The invertase action of mixed cultures lies generally 
between that of the varieties forming the mixture, which is in 
contrast to the effect observed with certain mixed cultures, on 
the alcoholic fermentation, where a mixture exerts a favouring 
action. 8. B. S. 


Reduction of Acetaldehyde by Yeast Juice. S. KostyrscHEy 
and Exise Hispener (Zeitsch. physiol. Chem., 1913, 85, 408—411. 
Compare A., 1912, ii, 860).—An extract of dried yeast (maceration 
Juice) is proved to reduce methylene-blue to the colourless state, 
and also acetaldehyde to alcohol, both in the presence and in the 
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absence of sugar. The active hydrogen in this case is probably 
formed in the same way as during zymase fermentation. E. F. A. 


Are Moulds Able to Form Volatile Substances from 
Antimony Compounds? Enricn von Knarri-Lenz (Arch. expt, 
Path. Pharm., 1913, ' 72, 224—227).—The moulds investigated are not 
able to form volatile antimony compounds. In this there is a 
difference between antimony and the similar elements arsenic, 
selenium, and tellurium. The possibility that chronic antimony 
poisoning is due to the formation of volatile substances is excluded. 

W. D. OH. 


Nature of the Osmotic Optimum in Biological Processes, 
ALFRED GuILLEMARD (Compt. reud., 1913, 156, 1552—1554),—A 
theoretical paper explaining results obtained in the culture of 
Aspergillus niger under various conditions. The living matter 
absorbs metallic compounds necessary for its physico-chemical con- 
stitution, the rate of formation of plant tissue following a curve 
which presents an optimum for a certain density with respect to 
the properties of the metal experimented with. The osmotic 
optimum occurs with most chemical substances in biological 
reactions. The amount of substance which favours it is the 
“excitation ” dose, and precedes the “toxic” dose. W. G. 


Replacement of Zinc by Copper in the Culture of 
Aspergillus niger. CuHartes LepizrreE (Compt. rend., 1913, 156, 
1489—1491. Compare this vol., i, 326, 327).—Like cadmium, 
glucinum, and uranium, copper can replace zinc in the culture 
of Aspergillus niger. Added in the form of its sulphate, the weight 
of crop is normal if the amount of copper does not exceed 1 in 
500,000, but the growth is retarded. If the amount rises to 1 in 
1000, gtowth ceases. Sporulation takes place only if the copper 
present does not exceed 1 in 10,000. W. G. 


The Assimilation of Guanine and Guanidine by Moulds. 
ALEXANDER Kossowirz (Chem. Zentr., 1913, i, 1297; from Zeitsch, 
Gaéhrungs physiologie allg. landw. techn. Mykologie, 1912, 2, 84—86).— 
Guanine could be used by a large number of moulds as a source 
both of carbon and nitrogen. These include Botrytis bassiana, 
Penicillium glaucum, Mucor y-Boidin, Cladosporiwm herbarum, 
Phytophthora infestans, Penicillium brevicaule, Aspergillus glaucus 
and A. niger, and Isaria farinosa. Guanidine, as carbonate, 
chloride, nitrate, or thiocyanate, could be used as a nitrogen source 
by all moulds. 8. B. 8. 


Enzymatic Hydrolysis of Hippuric Acid by Mould Fungi. 
Artur W. Dox and Ray E. Nettie (Zettsch. physiol. Chem., 1913, 85, 
68—71. Compare A., 1909, i, 861; ii, 510).—Some characteristic 
mould fungi—three Aspergillus and three Penicillium species— 
were grown for periods of one, two, three, and four weeks in 4 
nutrient solution consisting of sucrose, tartaric acid, and inorganic 
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salts. The mycelium was removed, ground with glass, the juice 
expressed, and its action on hippuric acid tested, the formation of 
glycine being detected by means of titration with formaldehyde. 
In most cases nearly complete hydrolysis was observed inde- 
pendently of the age of the culture. There is very little secondary 
action converting glycine into ammonia. Taka-diastase (made 
from Aspergillus oryzae) has a similar hydrolytic action on 
hippuric acid. E. F. A. 


The Penetration of Different Forms of Nitrogen in Plants ; 
Phenomena of Adsorption. D. Caoucnak (Compt. rend., 1913, 
156, 1696—1699. Compare Pouget and Chouchak, A., 1912, ii, 
796, 975).—The roots of young wheat plants deprived of vitality 
by immersion in boiling water for thirty minutes retain the 
property of adsorbing and fixing nitrogen in diffeernt mineral and 
organic forms. This property is due to the presence of certain 
substances not removed by boiling water, but removed by boiling 
alcohol. This power of adsorbing different nitrogenous compounds, 
at the same molecular concentration, varies according to the nature 
of the compound, and for the same form of nitrogen, the amount 
of nitrogen adsorbed varies, within certain limits, directly with 
the concentration of the surrounding medium with respect to 
nitrogen. The ratio of the concentration of adsorbed nitrogen 
in the roots to that of the nitrogen remaining in the liquid is 
always greater than unity. W. G. 


The Absorption of Different Forms of Nitrogen by the 
Plant; Influence of the Medium. D. CHovcnaxK (Compt. rend., 
1913, 156, 1784—1787. Compare preceding abstract).—The 
adsorbing power of the exterior layer of dead roots, and the rate 
of absorption or diffusion in the living plant, for the same con- 
centration in nitrogen, is considerably modified by the presence of 
such salts as magnesium sulphate, sodium chloride, etc., and the 
effects produced by a number of these have been studied. They 
do not act in the same manner, but by their action on dead roots 
and on living plants they arrange themselves in the same order. 
In a mixture of two or more salts, they may help or be antagonistic 
to one another. In many cases the adsorption of nitrogen is very 
considerably increased, sodium chloride having a beneficial effect. 

W. G. 


The Significance of Lipoids for the Formation of Bio- 
electrical Differences of Potential in Certain Plant Organs. 
Jacques Lors and ReinHarD Beutner (Biochem. Zeitsch., 1913, 51, 
288—299).—The bio-electrical differences of potential already 
described by the authors at the undamaged surface of certain plant 
organs (apple, etc.) are qualitatively and quantitatively almost 
identical with that at the interface of an aqueous solution, and a 
solution of phosphatides in guaiacol, m-cresol, and amyl] alcohol, 
and a guaiacol extract of apple behaves in this respect exactly like 
the undamaged organ itself. The solvents themselves without the 
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phosphatide have practically no action. Fatty acids which are 
insoluble in water, such as oleic and palmitic acids, show the same 
effect towards the varying concentrations of the aqueous salt 
solutions as the living organ. They behave, however, differently 
towards different concentrations of acids. The bio-electric action 
of the organs is not due therefore to fatty acids, neither is it 
due to cholesterol, the electromotor effects of which are quite 
different to those of the living organ. Solid proteins, such as 
coagulated egg-white or gelatin, also act in a different way. The 
bio-electric effects of the living organ are therefore ascribed to the 
presence of phosphatides or some similar insoluble substances. 
Cephalin and lecithin were used in the experiments in chains, 
which were constituted in the following way: Hg | HgClM//1KCl 

Guaiacol solution | KCl in varying concentrations | M/KCIHgCl 

Hg. S. B. S. 


The Influence of Anesthetics on the Potential Difference 
at the Surface of Living Animal and Vegetable Tissues. 
Jacques Logs and RemnnarD Beutner (Biochem. Zeitsch., 1913, 51, 
300—306).—The addition of alcohol or ether to the aqueous phase 
diminishes the difference of potential at the interface of a living 
organ and an aqueous solution. The action is a reversible one. 
The quantities necessary to produce an effect are considerably 
larger than those necessary for the production of narcosis. A 
similar diminution of difference of potential is produced by the 
addition of alcohol or ether to the aqueous phase at the interface 
of an aqueous solution and a solution of oleic acid or lecithin in 
guaiacol. The action is due to the entrance of some ether into 
the non-aqueous phase. A similar action was not observed on 
the addition of an indifferent non-electrolyte, such as dextrose, to 
the aqueous phase. S. B. 8. 


The Part Played by the Surface Tension and by Lipoids 
in the Living Cell. Horace M. Vernon (Biochem. Zeitsch., 1913, 
51, 1—25).—Exosmosis of tannin from vegetable cells, caused by 
various: narcotics, is apparently not a mere  surface-tension 
phenomenon, as Czapek assumes. According to this observer, the 
substances cause exosmosis in those concentrations which reduce 
the surface tension of water/air to 0°685. Out of the twenty-nine 
substances investigated by Czapek, seven produce exosmosis in con- 
centrations in which the surface tension varies between 0°82 and 
0°998. The concentrations, according to the author, more nearly 
correspond with those which produce narcosis in tadpoles and 
hemolysis of blood-corpuscles. The narcotics appear therefore to 
exert their action owing to their solubility in lipoids, according to 
the Overton theory. The part played by the lipoids in animal 
cells can be investigated by determining the concentration of the 
various substances which inhibit the action of indophenoloxydase, 
an insoluble ferment which only acts, according to the author, when 
the lipoids are intact. It is now found that the concentrations of 
narcotics which are just sufficient to inhibit this ferment action 
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are about twice as strong as those which cause exosmosis of tannin 
from Echeveria cells. The actual ratios vary between 0°9 and 2°8 
for the seventeen substances investigated. As the concentrations 
varied between 1 and 720, the closeness of these ratios is striking. 
Colloidal sodium oleate acts in the same concentrations on Echeveria 
as on oxydase, whereas saponin acts on the oxydase in 1/40 of this 
concentration. Acids act on oxydase in concentrations correspond- 
ing more or less with the electrical conductivity of this solution, 
and there is a crude parallelism between these values and their 
hemolytic action. S. B. 8. 


Carbohydrates of Vegetables. Ernst Buso.t (J. Landw., 
1913, 61, 153—-160).—The sap of French beans (3000 c.c.), when 
kept for a week, yielded 9°3 grams of pure mannitol. No mannitol 
was found in the sap when quite fresh, or in sap which was at 
once sterilised by boiling and then kept for a week. 

Cauliflower (1300 grams), without the stalk, yielded 7°9 grams of 
pure mannitol, which is supposed to have been present originally. 
It is, however, possible that the mannitol was produced during the 
evaporation of the sap. N. H. J. M. 


Simple Vegetable Bases. Grore Trier (Zeitsch. physiol. Chem., 
1913, 85, 372—391).—Emphasis is laid on the fact that the plant 
betaines are to be regarded as the simplest alkaloids formed from 
the amino-acids by exhaustive methylation. 

The presence of glycine betaine and of choline in the alcoholic 
extract of oat seeds is established. In the phosphatide from oats, 
colamine (aminoethyl alcohol) but no betaine is present. 

Glycine betaine may be identified as platinichloride. This salt 
undergoes a characteristic change when left in contact with its 
mother liquors. 

Aminoethyl alcohol reacts quantitatively with nitrous acid, 
and may be estimated in this way. Since choline does not react 
with nitrous acid, the presence in it of 1% of colamine may be 
detected. Colamine is incompletely precipitated by phosphor- 
tungstic acid. 

An investigation of the bases in areca nuts leads to the following 


formule being suggested : 
Guvacine, 0,H,0,N = CH,<oHeCll, 


isoGuvacine, C,H,0,N = CH,<yy? (1 2>C-C0,H. 


'>CH:CO,H. 


Arecaine, C,H,,0,N = CH 


These differ from the formule suggested ‘by Jahns. EL F. A. 


Formation of the Anthocyan Pigments of Plants. IV. 
The Chromogens. Freperick Kersie, E. FranKkianp ARMSTRONG, 
and W. Netson Jongs (Proc. Roy. Soc., 1913, B, 86. 308—317. 
Compare A., 1912, ii, 673; this vol., i, 325).—F lowers of any colour 


i. 804 ABSTRACTS OF CHEMICAL PAPERS. 


variety of Brompton stocks, when treated with alcohol, lose their 
colour rapidly. The original colour is regained when the 
decolorised petals are placed in water, the’ recovery being rapid 
when the water is heated. The phenomenon is a general one, and 
it is also shown by the vegetative parts of plants. The brown wall. 
flower, which contains a mixture of purple anthocyan and yellow 
plastid colour, recovers purple. The power of recovering the 
original colour serves as a means of distinguishing anthocyan from 
plastid pigments. The recovery of the pigment is shown to be 
due to the oxidation of a chromogen. 

The decolorisation is due to the activity of a reducing agent, 
which is extracted by alcohol. This is resistant to high tem- 
peratures, as the alcohol may be evaporated to dryness, and the 
residue taken up in water; it then contains an active reducing 
agent. This agent prevents the action of bran peroxydase on 
benzidine, whilst, when added to the blue solution resulting from 
the interaction of bran peroxydase, hydrogen peroxide, and 
benzidine, it brings about the decolorisation of the blue. Quinol 
has a similar effect, but not formaldehyde. 

The flower petals contain a much larger quantity of chromogen 
than is used in the natural flower, as the colour may be removed 
and recovered several times. The amount of active water present 
in the cells determines the direction in which the pigment producing 
reaction shall go; as the amount of water decreases, the reducing 
agents become active and the oxydases inert. 


The activity of a-glucase ceases in 60% ethyl alcohol and in 40% 
methyl alcohol. The activity of emulsin falls rapidly in alcohols 
up to 40% strength; in solutions with from 40 to 90% of alcohol 
the activity is proportional roughly to the amount of water present. 
Oxydase action ceases in about 70% alcohol, but in the plant cell 


the chromogens may undergo oxidation, even in 95% alcohol. 
E. F. A. 


Formation of the Anthocyan Pigments of Plants. V. Chromo- 
gens of White Flowers. W. Nritson Jongs (Proc. Roy. Soc., 1913, B, 
86, 318—323. Compare Keeble and Armstrong, A., 1912, ii, 673).— 
Lack of colour in recessive white flowers may be the consequence, 
not of the absence of an essential constituent of the colour-producing 
mechanism, but of the failure of these constituents to come 
together and interact with one another. White flowers of Lychnis 
coronaria contain a chromogen which gives rise to a reddish-brown 
pigment on oxidation. The chromogen may be extracted by 
treatment with absolute alcohol; it reacts with the peroxydases in 
other plants in presence of hydrogen peroxide to form the brown 
pigment, and can thus be used in the same way as benzidine to 
demonstrate the distribution of oxydase. In Lychnis the natural 
conditions are never such as to allow any interaction between 
oxydase and chromogen. On treatment with alcohol or a similar 
hormone, the barrier is removed by the destruction of the plasmatic 
impermeability, and pigment is formed. The following types of 
white flowers have been demonstrated: (1) Those which contain 
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an oxydase and a chromogen, for example, Lychnis coronaria. 
(2) Those which contain a peroxydase and a chromogen, for exam- 
le, Dianthus, sp. (3) Those which contain a peroxydase but no 
chromogen. These give no colour reaction after treatment with 
chloroform and hydrogen peroxide. (4) Those which contain no 
peroxydase. E. F. A. 


Variation in the Composition of Water-Trefoil (Menyanthes 
trifoliata, L.) during a Season’s Growth. Marc Brive, (J. 
Pharm. Chm., 1913, {vii], 7. 529—535. Compare A., 1911, i, 
659).—This investigation was carried out on the same lines as were 
adopted in the case of gentian root (A., 1911, ii, 426), with the 
exceptions that (1) the carbohydrates hydrolysed by invertase in 
the water-trefoil are unknown, and (2) that meliatin, unlike 
gentiopicrin, cannot be isolated end weighed. The proportion 
of meliatin was therefore estimated by the change in. rotation 
induced by emulsin in an aqueous solution of a dry alcoholic 
extract of the plant, in which (1) the initial reducing sugar, and 
(2) the carbohydrates hydrolysed by invertase had already been 
determined. 

The results, tabulated in the original, show that the plant 
contains most meliatin (0°891%) towards the end of May, and least 
(0°655%) at the beginning of October. The carbohydrates hydro- 
lysed by invertase are at a minimum (0°950%) at the middle 
of June, and increase steadily to 2°761% at the beginning of 
October. As in the case of gentian, it appears that the percentage 
of glucoside shows little variation, so that this substance cannot 
be regarded as a reserve material. On the other hand, the carbo- 
hydrates are accumulated as reserve materials up to the period at 
which the fruit ripens, to be used at the resumption of vegetative 
activity. T. A. H. 


Husks of Buckwheat Seeds. Kurt Frssirr (Zeitsch. physiol. 
Chem., 1913, 85, 148—155).—The brown husks of buckwheat 
seeds are reputed to contain a green pigment not identical with 
chlorophyll. The poisonous action of the husks towards animals 
is attributed to the photodynamic action of this pigment. The 
green pigment has now been studied more in detail and its 
absorption spectrum recorded; it shows red or brownish-red 
fluorescence in organic solvents. On keeping, the green colour 
changes to a yellow or brownish-green. 

A yellow xanthophyll pigment is also present, which is closely 
telated to phytosterol. The brown pigment of the husks is 
identified as a phlobaphen. E. F. A. 


The Fruit of Crataegus macracantha. W. Bruce ARMSTRONG 
(Chem. News, 1913, liv], 13, 280—281).—The fruits yielded 17-98% 
of sugars, 2°085% of ash, and contained 0°595% of nitrogen and 
0'79% of oil. Protein was detected in all the fruits, and Wagner’s 
teagent and the phenolphthalein test indicated that atropine may 
be present, although no other evidence of this could be obtained. 
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The ash had the following percentage composition: Al,O, (trace 
of iron), 6°86; CaO, 13°93; MgO, 12°16; K,O, 23°80; Na,O, 37°63; 
SO,, 3°09; Mn, 0°10; Cl, 0°15. The sugars present included 
dextrose and levulose. Acetic and citric acids were also present, 
the former due to fermentation. T. A. H. 


The Pharmacognosy of the Manna Ash. Giovanni B. Zanpa 
(Chem. Zentr., 1913, i, 1779; from Arch. Farmacol. sperim., 1913, 15, 
66—82).—Details are given for the preparation of the manna. To 
separate mannitol from fraxin, the aqueous extract of Frazinus bark 
is treated with neutral lead acetate, the mixture is filtered, and 
then basic lead acetate is added. The mannitol in the filtrate can 
be estimated gravimetrically or polarimetrically. The fraxin is 
precipitated as a lead compound, which is decomposed by hydrogen 
sulphide. The product thus obtained is freed from tannic acid by 
treatment with a small quantity of water and recrystallised from 
alcohol. The fraxin can be estimated by titration with Fehling’s 
solution after hydrolysis with dilute hydrochloric acid. The 
mannitol and fraxin contents of various species and of trees from 
different provinces and in different seasons were also investigated. 
When the quantity of mannitol is relatively large, that of fraxin 
is small and vice versa. S. B. 8. 


Presence of Gentiopicrin in the Leaf-bearing Stems of 
Gentiana spp. Marc Briver (/. harm. Chim., 1913, [vii], 7, 
486—492. Compare this vol., i, 434).—The leaf-bearing stems of 
Gentiana cruciata, L., G. lutea, L., and G. ascleyiadea, L., were first 
examined by Bourquelot’s biochemical method, and gave indications 
of the presence of gentiopicrin. The latter was then extracted 
from each of these materials. The first-named plant yielded very 
little, in which respect it resembles G. pneumonanthe, the stems of 
which also contain only a small amount of the glucoside (A., 1910, 
ii, 887). T. A. H. 


Fruit of American Holly (Illex opaca). F. F. Carwarr and 
G. H. Mivier (Chem. News, 1913, 107, 243—244).—The dry fruit 
contained 46°34% of reducing sugars, 8°31% of ash, 0°61% of 
nitrogen, and 1°5% of oil, as well as oxalic acid and proteins. The 
reducing sugars include dextrose and levulose. The percentages 
of the constituents of the ash are as follows: SO,, 4°59; Al,Os, 
10°08; Fe,O3, 1°27; CaO, 15°91; MgO, 801; P,O;, 14:06; K,0, 
17°15; Na,O, 24°32; MnO, 0°10; Cr, nil. The oil had D 0°9358 
and saponification equivalent 303, and appeared to belong to the 
castor oil group. T. A. H. 


Comparison of the Hydrolysing Diastases of the Latex 
of Maclura aurantiaca with those of Ficus carica and 
Broussonetia papyrifera. C. GrrBer (Compt. rend., 1913, 156, 
1573—1575).—The latex of Maclura aurantiaca, like those of 
Broussonetia papyrifera and Ficus carica, merits the name of 
“vegetable pancreatic juice.” Like them, and in the same way as 


VEGETABLE PHYSIOLOGY AND AGRICULTURE. i. 807 


animal pancreatic juice, it hydrolyses and renders soluble carbo- 
hydrates, fat and protein substances, and plays a primary part in 
the nutrition of the plant. These properties are due to the 
existence of certain enzymes, the characteristics of which are inter- 
mediate between those of the enzymes of the Broussonetia and 
Ficus, and place the latex of the Maclura aurantiaca between those 


of these two plants, and nearer to the first than the second. 
W. G. 


Migration of the Constituents of Maize Grain in Water and 
Aqueous Solutions. Epmonp Poppg (Bull. Soc. chim. Belg., 1913, 
27, 103—109. Compare A., 1911, ii, 428)—Maize grains, when 
steeped in water or in dilute aqueous solutions of chlorides, nitrates, 
phosphates, or sulphates, or in saturated solutions of sucrose or 
sodium chloride, at the ordinary temperature for forty-eight hours, 
lose but very small amounts of their constituents. If, however, 
they are steeped in boiling solutions, a large amount of the nutritive 
substances is removed, and the grains diminish in alimentary value 
by 36°2%. Dilute solutions of the above-mentioned salts behave 
as distilled water with respect to the amount of nutrients removed. 
The ordinary temperature is not sufficiently high to kill the 
epidermic cells and so destroy their semi-permeability, but this 
occurs at the higher temperature, and the cell-walls become 
permeable to all the substances dissolved in the water. W. G. 


Some Data on the Ripening of Florida Oranges. F. Atex, 
McDermotr (J. Amer. Chem. Soc., 1913, 35, 834—837).—A study 
has keen made of the enzymes in the peel of Florida oranges with a 
view to ascertaining whether any change takes place in their nature 
or activity at the point at which the fruit becomes sufficiently ripe 
for consumption. The peel contains peroxydase, catalase, and 
invertase enzymes, but no oxydases. During ripening, the weight 
of the peel decreases in relation to the total weight, whilst that 
of the juice increases about equally in this relation. The total 
amount of acid in the juice decreases only slightly, but its con- 
centration decreases considerably, whilst the sugar increases both 
in concentration and total amount. E. G. 


Chemical Examination of the Roots of Phaseolus multi- 
florus, Lam. Freprrick B. Power and Artuur H. Satway (Pharm. 
J., 1913, [iv], 36, 550—552).—The statement having been made that 
the roots of this plant (scarlet runner bean) are poisonous, the 
authors have submitted the roots to a systematic chemical examina- 
tion, and have isolated a number of definite constituents. Physio- 
logical tests of certain of these constituents, and of extracts of the 
roots, furnished no evidence that the roots are toxic. 

An aqueous extract of the roots on precipitation with alcohol 
furnished a preparation which hydrolysed amygdalin and gave 
the biuret reaction. No hydrocyanic acid was formed on macerat- 
ing the ground roots in water. 

An alcoholic extract of the roots was mixed with water and 
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steam distilled, and thus separated into (a) a small amount of 
brown essential oil, (2) resinous matter, and (c) matter soluble in 
water. From the last-mentioned portion furan-3-carboxylic acid 
(compare Rogerson, T., 1912, 101, 1044), allantoin (compare 
Ackroyd, A., 1911, ii, 308; Titherley and Coppin, A., 1912, ii, 289), 
an amorphous, glucosidic substance, and a reducing sugar which 
furnished d-phenylglucosazone were obtained. 

The resinous matter was extracted successively with light 
petroleum, ether, chloroform, ethyl acetate, and alcohol. The 
material soluble in light petroleum was heated with alcoholic 
potassium hydroxide, and from the product of this reaction a 
phytosterol, C,,H,,0, m. p. 130°, pentatriacontane, and a phyto- 
sterolin, m. p. 275° (acetyl derivative, m. p. 162°), were isolated, 
as well as a mixture of solid fatty acids, which had m. p. 55°, and 
some liquid fatty acids, consisting of oleic, linoleic, and a third acid 
of lower molecular weight. 

From the ether, ethyl acetate, and chloroform extracts nothing 
definite was isolated, but the second contained some glucosidic 
material. 

The portion insoluble in the foregoing organic solvents, but 
soluble in alcohol, yielded a glucoside, phaseosaponin, 

Cro Ha4Oo9,7 HO, 

m. p. 238° (decomp.), crystallising in colourless leaflets, and having 
the properties of a saponin. On hydrolysis by hot dilute hydro- 
chloric acid, this furnished rhamnose (4 mols.) and phaseosapogenin, 
CogH,O,, m. p. 200° (dry, decomp.), which could not be obtained 
crystalline. A different saponin and sapogenin of the above 
empirical composition were found by van der Haar in Polyscias 
nodosa, Forst (A., 1912, i, 885). 2. &. ©. 


Pine Nut Oil. Maxweitit Apams and Aveust Homes (7. [nd. 
Eng. Chem., 1913, 5, 285—-287).—The seeds obtained from the cones 
of the nut pine (Pinus Monophy/la or P. Fremontiana), a tree growing 
on the Sierra Nevada Mountains, California, yield about 12% of 
oil having an aromatic odour and agreeable taste; it is light yellow 
in colour, but becomes colourless on exposure to light. The oil 
has m. p. — 15°, b. p. 305°/60 mm., n* 1°4543, saponification number 
189°3, iodine number (Hiibl) 108, and consists chiefly of olein, 
together with small quantities of stearin, palmitin, laurin, and 
linolein. W. P. S. 


Fruit of the “Snowberry” (Symphocarpus racemosus). 
C. B. Smrra (Chem. News, 1913, 107, 266).—The dried fruits 
contained 4°1% ash, 17°17% sugars, 111% of oil, 0°59% nitrogen 
(=3°68% protein) as well as tartaric and citric acids and a trace 
of malic acid. No alkaloids were found. The ash had the follow- 
ing percentage composition: SiO,, 0°78; Fe,O;, 2°10; Al,O;, 3°15; 
CaO, 15°11; MgO, 6°30; Na,O, 8°32; K,O, 40°26; SO,, 6°95; P,0;, 
14°87; Mn, 0°94. The sugars probably included dextrose and 
levulose. The oil had saponification value 212°3. T. A. 
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Imbibition of Strychnos Seed. Epuarp VerscHuarreLt (Pharm. 
Weekblad, 1913, 50, 697—706).—The seed of Strychnos Nua vomica 
has a cuticular layer permeated very slowly by water. The presence 
of this layer greatly retards the imbibition of the seed, but addition 
of chloroform, ethyl acetate, and certain other organic substances 
produces a marked augmentation in the permeability to water, and 
hence in the velocity of imbibition. A. J. W. 


Occurrence of Barium in Tobacco and Other Plants. JAmzs 
§. McHareuvs (J. Amer. Chem. Soc., 1913, 35, 826—834).—Crawford 
(Bull. No. 129, Bur. Plant Indust., U.S. Dept. Agric.) has shown that 
the poisonous effect of loco-weed (Astragalus spp.) on cattle is due 
to the presence of barium, and further work has shown that barium 
is of common occurrence in plant tissues and soils. 

Barium has now been found in tobacco in amounts varying from 
0'009% to 0°074% (calculated as BaSO,). Some of the barium can 
be extracted from the leaves by means of water, and is probably 
present in combination with organic acids. It is suggested that 
the occurrence of barium in living cells of the higher plants may 
indicate that the metal has some metabolic function. E. 


Constituents of the Leaves of Zygadenus intermedius. III. 
Frepertck W. Heyt and F. E. Hepner (J. Amer. Chem. Soc., 1913, 
35, 803—-811).—-In an earlier paper (this vol., i, 386) an account 
has been given of zygadenine, a crystalline alkaloid obtained from 


the leaves of Zygadenus intermedius. Further investigation of the 
leaves has shown that in addition to the alkaloid, sucrose, reducing 
sugars, and dextrin (A., 1911, ii, 326), they also contain the 
following substances: Quercitin; cerotic acid; a phytosterol, m. p. 
135°, [a]f’ —29°5°, which yields an acetyl derivative, m. p. 
122—123°; hentriacontane, m. p. 68°; a fat, composed of the 
glycerides of stearic, palmitic, linolic, oleic, and isolinolenic acids ; 
a polyhydric alcohol, m. p. 285—288°, of the ipuranol class; 
and a crystalline substance, m. p. 112—114°, which has not been 
identified. 

The ash from (1) the leaves and tops and (2) the bulbs had the 
following composition, the first figure in each case referring to (1) 
and the second to (2): Moisture, 3°79, 2°04; Cl, 0°30, 0°19; CO,, 
18°05, 16°61; sand, 8°31, 7°01; C, 0°71, 0°48; soluble SiO,, 4°39, 
355; SOs, 2°89, 3°33; P,O;, 5°03, 8°73; Fe,O;, 1°03, 1°08; Al,O,, 
255, 1:08; Mn, traces; CaO, 25°37, 26°48; MgO, 5°34, 5°02; Na,O, 
5°58, 4°68; K,O, 20°64, 20°35. E. G. 


Acidity in Silage: Method of Estimation. C. O. Swanson, 
J. W. Carvin, and Epwin Hunoerrorp (J. Amer. Chem. Soc., 1913, 
35, 476—483).—The estimation of acidity in silage is usually 
carried out on an aqueous extract (compare Hart and Willaman, 
A., 1912, ii, 1205 ; Dox and Neidig, this vol., i, 236). A comparison 
has now been made of the efficiency of water and alcohol as extract- 
ing agents, and it has been fqund that equally uniform results are 
obtained by means of either solvent, but that the alcoholic extracts 
always contain a higher percentage of acids than the aqueous. It 
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therefore follows that some of the acids in silage are soluble in 

alcohol, but insoluble in water. The quantities insoluble in water 

vary with different kinds of silage, but are greatest in maize silage, 
E. G. 


Occurrence of Methyl Alcohol in Fruit Wines. Hvuco Bauer 
and R. Eneier (Pharm. Zentr.-h., 1913, 54, 445—447. Compare 
Wolff, A., 1901, i, 110).—Methy] alcohol was found in currant wine; 
the amount. was too small to be of practical importance. 

N. H. J. M. 


The Part Played by Oxydases in the Curly Top Disease of 
Sugar Beet. Hersert H. Bunzer (Biochem. Zeitsch., 1913, 50, 
185—208).—Leaves of plants with this disease contain two to three 
times as much oxydase as those of normal plants. No differences 
could be detected in the roots. In beets in which the growth was 
impeded by other factors, no abnormally high content in oxydase 
could be detected. The difference in the oxydase content of leaves 
of different plants is not merely a function of their size, and young 
and healthy leaves are normal in this respect. Where a normal 
function of the plants is suppressed, such as the formation of seeds, 
there is a high oxydase content. The general conclusion is drawn 
that abnormal disturbances of growth lead to an increased oxydase 
content of the leaves. Attention is called to similar high oxydase 
contents in other plant diseases. The general distribution of the 


oxydases in the various juices of the plant was also investigated. 
The expressed juice of seeds is richest in oxydase; then follow the 
leaves and roots. S. B. S. 


Action of Flowers of Sulphur on the Growth of Sugar 
Beet. Joser Ursan (Zeitsch. Zuckerind. Bohm., 1913, 3'7, 441—444). 
—-Application of flowers of sulphur slightly increased the yield of 
sugar beet. The sulphur was without effect on the colour of the 
leaves, and also had no effect on the amount of sugar and the 
quality of the juice. N. H. J. M. 


The Acids in Honey. A.trrep HeipuscuKa and G. KaurMANN 
(Chem. Zenir., 1913, i, 1221: from Siidd. Apoth.-Zeit., 1913, 53, 
118—119).—About half of the volatile acids in honey is repre- 
sented by formic acid, which was estimated in the steam-distillate 
and found to compose 0°0037 to 0°0072% of the substance. The 
non-volatile acids were estimated by the method of Heiduschka and 
Quincke (A., 1908, ii, 73) with the result: Lactic acid, 0°0225%; 
malic acid, 0°0019%; traces of tartaric acid; the merest traces of 
higher fatty or wax acids; no succinic acid ; phosphoric acid, 0°0286% 
as P,O;. This accounts for about one-quarter of the total acidity as 
measured by 0°1N-potassium hydroxide. The remainder is largely 
due to carbon dioxide and to amphoteric substances. J. C. W. 


Behaviour of Nitrates in Soils. Ienaz Vocrt (Landw. Versuchs- 
Stat., 1913, 82, 158—159. Compare A., 1912, ii, 1206).—The high 
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and irregular losses of nitrogen previously observed are now shown 
to be due to absorption of nitrates by the glazed dishes in which 
the soils were kept. Subsequent experiments showed, however, 
that light humous soils, kept in thin layers, may lose, in a few 
days, 10—12% of the nitrates present. The loss of nitrates is now 
attributed to denitrification, and not to a chemical decomposition 
of nitrates, or to assimilation. N. H. J. M. 


The Behaviour of Acid Amides in the Soil. Samus L. 
Jopip1 (J. Franklin Inst., 1913, 175, 245—258. Compare A., 1910, 
ii, 339; 1911, ii, 820).—The author, having previously shown the 
different forms in which organic nitrogen exists in soils, now 
describes experiments on the ammonification of acetamide and 
propionamide when mixed with soil under different conditions ; 
after varying intervals of time these mixtures were distilled with 
either magnesium oxide or barium carbonate, and the evolved 
ammonia carefully estimated. 

It is found that acetamide and propionamide readily undergo 
ammonification when mixed with soil, that the rate of trans- 
formation is greatly influenced by the chemical structure of the 
amide, and that the maximum percentage of ammonia obtained 
from acetamide and propionamide is 83°43% and 75°14% respec- 
tively. F. M. G. M. 


Fixation of Ammonia by Permutite and Olay Soils. Avail- 
ability of Permutite Nitrogen for Plants. Davip J. Hissin« 
(Landw. Versuchs-Stat., 1913, 81, 377—432).—The results of pot 
experiments showed that oats assimilate nitrogen as ammonium 
sulphate and as permutite nitrogen about equally well, 70% of both 
being utilised. The solubility of the two forms of nitrogen in water 
saturated with carbon dioxide is, however, totally different, permu- 
tite nitrogen requiring 1300 to 1400 times as much water as the 
nitrogen of ammonium sulphate held by a clay soil. 

The very slow liberation of ammonia from permutite indicates 
that the ammonia is partly chemically combined, and not merely 
held by adsorption. N. H. J. M. 


Evolution of Sulphur in Soil; Study of its Oxidation. 
Cu. Brioux and Marce, Guerpet (Compt. rend., 1913, 156, 
1476—1479)—A_ study of the oxidation of sulphur when intro- 
duced into various kinds of soil, with or without the addition of 
certain other substances. The results show that the oxidation is 
almost entirely due to microbic action. With garden soil the 
oxidation is slow at first, but becomes very rapid after the tenth 
day, the introduction of carbohydrates, such as sucrose and starch, 
having a marked retarding influence on the rate of oxidation, whilst 
peptone produces very considerable increase in the oxidation after 
the fifteenth day. The addition of chalk to a soil poor in lime 
increases the rate of oxidation by fixing the sulphuric acid formed. 
The inoculation of sterilised soil by ordinary soil water increases 
the rate of oxidation by about twenty to sixty times. W. G. 
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Chemical Causes and Character of the Injurious Effect of 
Large Amounts of Lime on Peat Soil. Gerore A. Ritter ( Biad, 
Zentr., 1913, 42, 239—242; from Fiihling’s Landw. Zeit., 1912, 593), 
—The losses of nitrogen which take place when lime and nitrates 
are applied to peat are attributed to chemical and not to biological 
action. A very small part of the loss may be due to the production 
of nitro-compounds from humus; the main cause of the destruction 
of nitrates is the reducing action of the humus. 

The injury to vegetation observed when lime alone is applied 
in large amounts to peat cannot be due to the destruction of 
nitrates, since no nitrates are present, but to the increased oxidation 
of the organic matter and the production of substances, such as 
oxalic, formic, and acetic acids, etc., which are injurious to plants. 


N. H. J. M. 


Influence of Humus on the Weathering of Silicates. 
H. Nixtas (Bied. Zentr., 1913, 42, 231—232; trom Intern. Mitt. 
Bodenk., 1912, 2, 214).—The results of experiments in which silicates 
were kept in contact with peat for seven years, showed that the 
silicates were only very slightly attacked. N. H. J. M. 


Zeolitic Properties of Ground Phonolite and Lime Trass 
Manure Compared with some Soil Varieties. Enricu 
Bussmann (J. Landw., 1913, 61, 97—134).—The ammonia of 
ammonium chloride is very strongly and chemically absorbed by 
lime trass; it is strongly absorbed by marsh soil, and well absorbed 
by phonolite, whilst red soils and loam have respectively only 
moderate and slight absorptive properties. All the substances 
adsorb potassium in dilute solutions, and absorb it in strong 
solutions. Calcium is only notably absorbed by lime trass. 
Nitrogen as nitrates is not absorbed by any of the substances, and 
magnesium only by lime trass and marsh soil. Phosphoric acid is 
fixed chemically, most by lime trass, and least by lime. 

Under certain conditions the addition of phonolite and lime 
trass is favourable to the activity of Azotobacter, and consequently 
induce increased fixation of nitrogen in the soil. The sum of 
factors which produce this result is, however, still unknown. 

N. H. J. M. 


Manure Analyses. EiiHArp ALFRED MiITscHERLICH and WILE. 
SIMMERMACHER (Landw. Jahrb., 1912, 43, 405—435)—A_ con- 
tinuation of the author’s work on the law of minimum as 4 
logarithmic function (compare A., 1911, ii, 760). Numerous 
analyses are described, and the results tabulated, from which the 
author deduces formule supporting his theory. F. M. G. M. 
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Formation of Pure Methane from Aluminium Carbide. 
Evrique Hauser (Anal. Fis. Quim., 1913, 11, 317—319).—The carbide 
may on treatment with water yield alkali hydroxides, which with 
netallic aluminium give hydrogen, which in one case amounted to 8% 
of the gas. G. D. L. 


The Inflammability of Acetylene Mixed with Approximately 
30% of Air. Marcen Devepine (Lighth Inter. Cong. App. Chem., 
1912, 4, 25—28).—In a series of experiments on the inflammability of 
mixtures of acetylene and air in approximately the proportion 70 : 30, 
an ovoid globe of one litre capacity was used. Electric sparks 2 mm. 
in length failed to ignite the gas even when the pressure was increased 
to 1} atmospheres. An electrically heated platinum wire is more 
effective than one of iron, for a wire of the latter metal, 2 cm. in 
length, caused ignition only when the additional pressure was 3°5 cm. 
and the wire was actually fused. The effect of the extent of the 
heated surface is indicated by the failure of a platinum wire 10 mm. 
long and 0°1 mm. in diameter to inflame a mixture under 11°3 cm. 
additional pressure although the wire fused, whilst a wire 0°2 mm. in 
diameter and 20—30 mm. long inflamed the gaseous mixture even 
when the pressure was slightly reduced; the latter wire failed to 
ignite a similar gaseous mixture enclosed in a lead tube 20 mm. in 
diameter and 1-4 mm. long. Mercury fulminate is very active in causing 
ignition, for although 0:005 gram failed to affect a mixture containing 
29% of air, 0°01 gram caused inflammation in a mixture containing 
28% of air under an additional pressure of 1 cm.; if the air is reduced 
to 23%, however, the pressure must be increased by more than 9 cms. 
before ignition is caused by this quantity of fulminate. 

The initiation of the combustion is believed to be due to the primary 
decomposition of the acetylene giving hydrogen which forms a more 
combustible mixture with the air; the combustion of the new mixture 
then induces the inflammation of the remaining gas. It is suggested that 
the decrease in inflammability in the lead tube used above is due to the 
rapid mixing of the hydrogen and air being checked. pv. S. 


Action of Acetylene on Some Copper Compounds: New 
Cupro-Acetylene Compounds. Fevipz Lavitta Liorens (Anal. 
Fis. Quim., 1913, 11, 320—327).—When pure acetylene is allowed to 
act on a 10% solution of copper sulphate, to which is added 3 volumes 
of a 20% solution of sodium sulphite, there is first precipitated the 
compound Cu,SO,,Cu,C, of a clear red colour. When an excess of 
acetylene is employed, the dark red Cu,SO,,2Cu,C, is formed. When 
acetylene in excess acts for a long period on the well washed 
precipitates obtained from copper sulphate by means of sodium 
hydroxide or carbonate, or ammonium hydroxide, a black, explosive 
substance of the composition C,Cu,,H,O is obtained. G. D. L. 
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Action of Alkali Hydroxide and of Dry Silver Oxide on 
Trimethylene Bromide. B. F. Fortinsxt (J. Huss. Phys. Chem. Soc., 
1913, 45, 568—580).—The author reviews the literature dealing with 
the formation of B-oxides, and describes attempts to prepare such 
an oxide from ay-dibromopropane. 

The action of aqueous potassium hydroxide on ay-dibromopropane 
yields allyl alcohol and B-propylene glycol; the latter forms a pheny/- 
urethane, C,,H,,0,N,, m. p. 137—137°5°. 

The reaction occurring between dry silver oxide and ay-dibromo- 
propane is very energetic, but in presence of ether proceeds more 
smoothly, the products being B-propylene glycol and a compound of 
high boiling point which is converted into the same glycol by treat- 
ment with 10% sulphuric acid solution, and is hence probably a double 
B-oxide. a eS A 


Oxidation of Alcohols under the Influence of Heat. Jzan 
B, SenDERENS (Compt. rend., 1913, 156, 1909—1912).—As a pre- 
liminary to the investigation of the oxidation of alcohols in presence of 
various metals and metallic oxides, the action of hot air on various 
alcohols has been examined, and it is shown that oxidation occurs at 
lower temperatures than has previously been supposed. 

The experiments were made by passing a mixture of dry air and the 
vapour of the alcohol into a vacuous glass tube, heated to the required 
temperature. The air was passed in at the rate of 100 c.c. per minute. 
Under these conditions, the oxidation of ethyl alcohol begins at 405°, 
and the issuing gas contains no oxygen, when the temperature is raised 
to 450°. The corresponding tew peratures for isobutyl alcohol are 400° 
and 435°, and for isoamyl alcohol, 380° and 410°. The principal 
product is carbon monoxide, but some dioxide is also formed, and at 
the lower temperatures some aldehyde and acid are produced. In the 
case of ethyl alcohol the issuing gas contains also some ethylene, 
methane, and hydrogen. Magnesium turnings, finely-granulated zinc, 
aluminium powder, molybdic anhydride, blue tungstic oxide, thoria and 
silica only feebly assist or accelerate these reactions, whereas vanadic 
anhydride lowers the temperature at which oxidation begins, and 
accelerates the absorption of oxygen, and is therefore a true catalyst 
(compare Naumann, Moeser and Lindenbaum, A., 1907, ii, 273). 

T. A. H. 


The Hydrogenation of Some Secondary d-Ethylenic Alcohols 
in the Presence of Nickel. Roczr Douxis (Compt. rend., 1913, 
157, 55—57).—By the passage of secondary ethylenic alcohols of the 
type CHR:CHR’-OH over reduced nickel at 200°, they are converted, 
by isomerisatiov, into the corresponding ketones, CH,R*CH,°COR,, 
some of the saturated hydrocarbon CH,R°CH,°CH,R’ being formed 
at thesame time. The secondary ethylenic alcohols are readily obtained 
by the condensation of magnesium alkyl haloids with acraldehyde or 
crotonaldehyde (compare Grignard, A., 1901, i, 679). Thus ésoamyl- 
propenylearbinol is converted into propyl isoamyl ketone, C,H,,°COPr, 
b. p. 177—179°, D{ 0°8362, D? 0°8205, giving a semicarbazone, m. Pp. 
107°. This ketone is also obtained by oxidation of propylisoamyl- 
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carbinol, C,;H,,;CHPr-OH, b. p. 184—186°/760 mm., D{ 0°8335, 
D6 0°8199, prepared by the action of butaldehyde on magnesium iso- 
amyl bromide. 

isoButylvinylcarbinol, when passed over reduced nickel at 200°, 
yields ethyl isobutyl ketone, b. p. 134—135°, giving an oxime, m. p. 
129°. cycloHexylpropenylearbinol yields cyclohexyl propyl ketone, not 
yet obtained free from butylcyclohexane, b. p. 178—182°, D{ 0°8315 
D? 0°8178. The ketone gives a semicarbazone, m. p. 155°. W.G. 


Action of Bromine on Ethyl Ether. AvexanperR E. ARBuzoy 
(J. Russ. Phys. Chem. Soc., 1913, 45, 442—457).—In view of the 
divergent results obtained by McIntosh (T., 1905, 87, 784; A., 1910, 
i, 808) and by Tschelinzev and Konovalov (A., 1909, i, 353; 1911, 
i, 415) the author has investigated the action of bromine on ethyl 
ether, with the following results. 

At temperatures above 0°, this action yields no “oxonium 
dibromide,” the sole product being Schutzenberger’s perbromide 
(A., 1873, 487). If Tschelinzev’s directions are followed closely, the 
same perbromide is obtained in an impure condition. 

The value 9°13 Cal., given by Tschelinzev and Konovalov for the 
heat of formation of the dibromide, really represents the heat of 
formation of the perbromide, the value found by the author being 
8°8 Cal. per gram-mol. 

The interaction of ether and bromine in presence of solvents does 
not lend itself to calorimetric investigation, indefinite results being 
obtained. 

At -80°, the action of bromine on ether yields the dibromide 
described by McIntosh (oc. cit.). oe Es 


Vanadic Esters and Other Organic Vanadium Compounds 
WILHELM Praypti and Lupwie Hess (Zeitsch. anorg. Chem., 1913, 82, 
103—129).—The only previous preparation of vanadic esters is by 
Hall (T., 1887, 51, 751). It is found that finely powdered vanadium 
pentoxide dissolves in many alcohols on boiling, and esters may be 
isolated from the solutions. Orthovanadic esters are readily prepared, 
with the exception of the methyl ester, and may be distilled without 
decomposition. Pyrovanadic esters have not been obtained. Meta- 
vanadic esters result from the action of small quantities of water on 
the ortho-esters, and form unstable solids, which decompose without 
melting. It is proposed to call the metavanadates, trivanadates. The 
further action of water gives the hexavanadates, which have not been 
obtained in a pure condition, as they are always mixed with trivanadates 
and colloidal vanadic acid. 

The alcoholic solutions are of the colour of potassium dichromate 
when cold, but become lighter, and finally colourless, on heating, the 
colour change being completely reversible. This is due to the reaction 
in the case of the ethyl ester : 


Et,V,0,,+ 2Et-OH = 2Et,V,0, + H,O 
Orange Colourless, 


3742 


snicker 2 
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| 
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Any change tending to remove water should therefore cause a 
lightening of the colour. This is confirmed. The deeply coloured cold 
1:5% solution of vanadium pentoxide in ethyl alcohol becomes colourless 
at 60—70°, but if diluted with an equal volume of absolute alcohol the 
change takes place at 50—60°, whilst the addition of a few drops of 
water raises the temperature of the change to above 70°. Anhydrous 
copper sulphate removes most of the colour at the ordinary temperature. 
An excess of alcohol in the cold does not alter the colour, but only 
affects the temperature at which the change takes place, The 
electrical conductivity diminishes at the same time as the colour, and 
only begins tc increase with the temperature after decolorisation is 
complete. The conductivity also diminishes with increasing concen- 
tration of the alcohol. Pure ethyl orthovanadate has a very small 
conductivity. A solution of 1 mol. V,O,; in 1°09 mol. Na,O exhibits 
similar colour changes to the ester. 

The esters, especially ¢ert.butyl orthovanadate, are very suitable for 
the preparation of clear colloidal solutions of vanadic acid, as the 
alcohol is easily removed by boiling. 

Ethyl orthovanadate, Et,VO,, is a bright yellow liquid, b. p. 98°5°/ 
16 mm., and 152°/145 mm., D” 1167, forming white crystals in liquid 
air. A greenish-black, crystalline compound, V,C,,H,,0,3, is obtained 
by heating the ester at 160—170°, acetaldehyde and ether being 
evolved. Propyl orthovanadate, Pr°,VO,, has b. p. 143°/24 mm,, 
D* 1-088, and forms an amber-coloured glass in liquid air. m-Butyl 
orthovanadate, (C,H,),VO,, has b. p. 175°/22 mm., and the iso-propyl 
ester, b. p. 149°/16 mm., and D” 1-033. 

tert. Butyl orthovanadate, b. p.117°/15 mm., forms colourless crystals, 
m. p. 45—47°. iso-Amyl orthovanadate forms yellow crystals, m. p. 
about 70°, b. p. 185—187°/18 mm. The tert.amyl ester, (C;H,,),V9,, 
is a colourless liquid, b. p. 161°/19 mm., D” 0°993, and is stable 
towards air and water. 

Ethyl trivanadate (metavanadate), Et,V Og, is a light yellow powder, 
which readily decomposes. The molecular weight determination in 
phenol gives figures corresponding with the above formula. The 
n-propyl and iso-amyl esters have similar properties. 

Vanadium oxychloride and sodium ethoxide react in benzene, forming 
diethyl chloro-orthovanadate, VOCI(OEt),, a dark red liquid, b. p. 
103°/33 mm., D” 1:366. By using suitable proportions, ethyl dichloro- 
orthovanadate, VOCI,-OEt, is obtained as a red liquid, b. p. 102°/ 
49°5 mm. 

The methyl esters have not been isolated, and glycerol and benzyl 
alcohol are oxidised by vanadium pentoxide. 

Aniline hexavanadate, (NH,Ph),V,O,,,2H,O, forms reddish-brown, 
monclinic prisms, a:6:c=0°4912:1:0°8511, B 93°57’. Vanadium 
oxychloride forms an additive product, VOCI,,2Et,0,2H,O. ” 

C. H. D. 


The Methods for the Synthesis of Glycerides. Apoir GRiN 
(Ber., 1913, 46, 2198-—2200).—Polemical. A criticism of the results 
and conclusions of van Eldik Thieme (this vol., i, 701). J.C. W. 
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The Preparation, Crystalline Structure, and Physical Pro- 
perties of the Two Forms of Solid Nitroglycerin [Glyceryl 
Trinitrate|]. Harotp Hispert (Highth Inter. Cong. App. Chem., 1912, 
4, 37—57).—The statement of Kast (A., 1906, i, 922) as to the 
existence of two isomeric forms of glyceryl trinitrate, m. p. 2°8° and 
13:5° respectively, has been considerably discounted by the failure of 
Nauckhoff (A., 1912, i, 63) to isolate the more fusible isomeride. 

It is now found that if a mixture of wood pulp or powdered glass 
wool with glyceryl trinitrate (preferably a fresh specimen which has not 
been previously solidified) is cooled to — 40°, the latter crystallises in the 
new form described by Kast, for if glyceryl trinitrate at -— 40° is 
inoculated with it the whole crystallises to a /abile form, m. p. 2°0°. 
This labile isomeride passes readily into the stable form, m. p. 13 1°, for 
although when fused and cooled again to — 40° within one minute it 
spontaneously crystallises in the labile form, a longer period in the fused 
condition prevents any tendency to spontaneous crystallisation in any 
form. ‘The solid labile form also passes rapidly into the stable one 
when inoculated with a trace of the latter or sometimes even on 
rubbing, the transformation being accompanied by a very appreciable 
development of heat; the labile form also appears to be the more 
sensitive towards shock. 

If the wood pulp used for the initial freezing contains powdered 
sodium nitrate, inoculation with this mixture causes more rapid 
crystallisation of glyceryl trinitrate, but in the more stable modifica- 
tion. Potassium nitrate has no such effect on the nature of the solid 
which separates, and it is possible that the separation of the less 
fusible isomeride is not due merely to the presence of the sodium 
nitrate, but depends on other conjoint factors of which the presence of 
moisture is one. 

Microphotographs are given of the crystals of the two forms, of 
which the labile belongs to the triclinic and the stable to the rhombic 
system. Attention is drawn to the remarkable analogy between the 
isomeric forms of glyceryl] trinitrate and those of beuzophenone (Zincke, 
this Journ., 1871, 24, 832 ; Auwers and Meyer, A., 1889, 611). 

D. F. T. 


Boiling Points of Solutions of Glyceryl Trinitrate. A. L. 
Hype (Highth Inter. Cong. App. Chem., 1912, 4, 59—67).— 
Molecular-weight determinations have been effected by means of a 
modified form of the electrically heated Beckmann apparatus, with 
glyceryl trinitrate in various solvents ; as the concentrations attained 
in some cases over 75 grams of the nitrate to 100 of solvent, the 
results calculated from the usual law for dilute solutions can hardly be 
very trustworthy. Withether, methyl] alcohol or chloroform as solvent, 
the results indicate an association which increases with the concentra- 
tion, whilst with acetone the results are below the theoretical. Ethyl 
acetate gave, over a fairly wide range of concentrations, concordant 
results, which agreed well with the theoretical molecular weight and its 
application for such determinations should be useful, for exau:ple, in the 
estimation of diglycerol tetranitrate admixed with glycery] trinitrate. 

In a mathematical discussion of the results obtained with the three 
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solvents which give indications of association, it is shown that the rise 
in boiling point can be expressed by the equation a=ch”, where a is the 
rise in b. p., A the percentage composition of the solution, whilst cand n 
are constants. mo. ©. &. 


Separation of Glyceryl Trinitrate from Nitro-substitution 
Compounds. A. L. Hype (Highth Inter. Cong. App. Chem., 1912, 
4, 69—76).—On shaking 1—3 grams of a mixture of glyceryl 
trinitrate and a nitro-derivative of toluene with 75 c.c. of carbon 
disulphide, four times with fresh portions (30 c.c.) of diluted acetic acid 
(65 acid: 35 water by volume), it is found that a fairly constant 
percentage of the nitrotoluene originally present in the mixture is left 
in the carbon disulphide, whilst the glycery! nitrate is almost entirely 
to be found in the acetic acid. The quantity of nitrotoluene in the 
carbon disulphide is determined by careful evaporation after first 
washing the solution with water. 

The fcllowing nitro-compounds were tried: o- and p-nitrotoluenes, 
liquid dinitrotoluene and its isomerides, m. p. 48° and 68° respectively, 
also liquid trinitrotoluene. Knowing the proportion of each of these 
to be found in the carbon disulphide after the above procedure, it is 
possible to apply this process to the rough estimation of any one of 


these nitro-compounds in a binary mixture with glyceryl trinitrate. 
D. F. T. 


Phytic Acid in Cottonseed Meal and Wheat Bran. J. B. 
Ratner (J. Amer. Chem. Soc., 1913, 35, 890—895).—The Patten and 
Hart modification of Posternak’s method for the separation of inositol- 
phesphoric acid, or so-called phytic acid, from wheat bran gives a 
product containing at least 5% of inorganic impurity mainly iron and 
aluminium phosphates, so that the formula C,H,O,P, based on such 
results is probably erroneous (compare Posternak, A., 1903, ii, 679). 
-Examination of the phosphorus compounds of wheat bran which are 
soluble in 0:2% hydrochloric acid and of cottonseed meal which are 
soluble in similar acid and also extracted by subsequent treatment with 
0°2% ammonium hydroxide, indicates that by purification they yield an 
identical acid C,,H,,0O,.P,; this on heating with sulphuric acid under- 
goes scission into inositol and phosphoric acid and it is free from 
pentosans. D. F. T. 


Trimethylene Trisulphide and Its Oxidation Products. Oscar 
Hinspere (J. pr. Chem., 1913, [ii], 88, 49—58. Compare A., 1912, 
i, 546).—Trimethylene trisulphoxide dissolves in concentrated hydro- 
chloric acid, yielding a compound which is resolved into its components 
on the addition of alcohol, and is considered to be a basic salt containing 
the group CH,°SCI-OH ; when kept the solution deposits a colourless 
oil. In view of these results, the author is undertaking a study of 
the action of the halogen acids on the trisulphoxide, the present paper 
dealing particularly with the action of hydriodic acid. 

Trimethylene trisulphoxide dissolves in warm dilute hydriodiec acid 
and crystallises out again unchanged. When dissolved in concentrated 
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hydriodic acid (1 gram in 20—25 e.c., D=1:96) and the solution 
maintained for twenty-four hours at the ordinary temperature, the 
trisulphoxide is reduced to a new labile (8) trimethylene trisulphide, 
which is obtained as yellow, crystalline precipitate on diluting the 
solution with water. The new trisulphide has m. p. 247° (decomp.), 
and passes into the stable (a) trisulphide of m. p. 216° on crystallisation 
from chloroform, acetic acid, benzene or alcohol. Attempts to effect 
the reverse transformation by the action of acetyl chloride, ethyl iodide 
or iodine proved successful. 

The B-trisulphide may also be prepared by dissolving the a-compound 
in concentrated hydriodic acid, and maintaining the solution for several 
days at the ordinary temperature. 

A solution of trimethylene trisulphoxide in seven times its weight of 
hydriodic acid (D 1:96) deposits after twelve hours stout, brown plates 
or prisms of B-trimethylene trisulphide tri-iodide, CH,<Sr ones 
which melts indefinitely at 118—123° (decomp.), and loses its iodine 


completely when exposed to the air for eight days, or when heated at 60°, 
yielding -trimethylene trisulphide. If the tri-iodide is crystallised 
from chloroform and then heated at 60° until the iodine is removed, 
either the pure a-trisulphide or a mixture of the a- and #- forms is 
obtained. 

The tri-iodide combines with iodine in chloroform solution, yielding 
a tetraiodide, C,H,S,1,, which is derived from the a-trisulphide, and 
erystallises in elongated prisms, resembling iodine, m. p. 100° (decomp.), 
with previous sintering. The tetraiodide is more stable than the tri- 
iodide, but loses its iodine completely when heated for several hours at 
60°, or when exposed to the air for several weeks yielding a-trimethyl- 
ene trisulphide. If kept for several weeks in contact with aqueous 
sodium hydrogen carbonate, the tetraiodide loses only part of the 
iodine, with the formation of a brown substance which is probably 
the tri-iodide of a-trimethylene trisulphide. 

The author bas also investigated the action of hydrogen peroxide on 
the isomeric trisulphides, in the hope of obtaining the corresponding 
trisulphoxides, but no evidence of the existence of such isomerides was 
obtained. 

When heated for two hours with 10—15% hydrogen peroxide on the 
water-bath, the trisulphides are converted into trimethylene trisulph- 
oxide, which is accompanied by trimethylenedisulphonesulphoxide, 

SO,°CH,; 
CH< S 0," C H,7 80. 

The latter compound is separated from the trisulphoxide by taking 
advantage of its sparing solubility in water and organic solvents. It 
crystallises in colourless needles, which become brown at 270° without 
melting. 

The settee of hydrogen peroxide on the trisulphide also leads to the 
formation of trimethylenedisulphowidesulphide, OH,<ay cy >: which 


2 


is readily soluble in water and crystallises in slender, colourless needles ; 
m. p. about 210° (decomp.). 
With respect to the isomerism of the trimethylene trisulphides, it is 
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pointed out that the existence of the two forms cannot be explained 
by a cis-trans-isomerism as in the case of the trithiobenzaldehydes, 
for, owing to the symmetrical structure of the molecule, stereo- 
isomerism of this kind is excluded. The author inclines to the view 
that the isomerism is of a new type determined by spatial configuration 
of the sulphur atom, and suggests that the two modifications of tri- 
thiobenzaldehyde and of other substituted trithioformaldehydes may 
be sulphur isomerides of this type and not cts-tvans-isomerides igs 
usually imagined. F. B. 


Uranyl Formate. Reply to Courtois. WutiiaAm Cicnsner peg 
Coninck and Apert Raynaup (Bull. Soc. chim., 1913, [iv], 13, 
665—666. Compare this vol., i, 333).—A reply to Courtois (this vol, 
i, 585), in which the authors suggest that the salts used were different 


and that the experiments were conducted under different conditions. 
W. G. 


The Mechanism of the Hell-Volhard Reaction. II. Osstay 
Ascuan [With (Frl.) Exta Evroparus] (Ber., 1913, 46, 2162—2171. 
Compare A., 1912, i, 599)—Meyer (A., 1912, i, 941) expressed 
the opinion that the formation of a mixture of a-bromo-acid chloride 
and a-bromo-acid bromide by the action of bromine on acid chlorides is 
due, in the first place, to direct a-substitution, followed by a reaction 
between the liberated hydrogen bromide and the bromo-acid chloride, 
as in the equation: CH,BreCOC! + HBr=CH,Br-COBr + HCl. 

The author now shows that anhydrous sulphuric acid does not react 
with acetyl chloride in the cold, and also describes the action of 
hydrogen chloride and bromide on the acid haloids. He finds that 
hydrogen bromide will convert acetyl chloride into acetyl bromide 
(compare Staudinger and Anthes, this vol., i, 616), but that, con- 
versely, hydrogen chloride will transform acetyl bromide into acetyl 
chloride, Such changes cannot both be due to direct substitution, but 
are best explained by assuming the formation of the intermediate 

Br 
compound, CH,-CCOH, which can part with either hydrogen chloride 

Cl 
or bromide, according to the conditions. Thus, whether it is assumed 
that direct a-substitution is the first step in the action of bromine on 
acid chlorides, or that enolisation of the carboxyl group takes place, 
the fom ation of the same intermediate product must be assumed. 

Br 


1. CH,*COCI + Br, = CH,Br-COCl + HBr = CH,Br'CCOH, 
Cl 


Br 
2. CH,*COCI—CH,-.C(OH)Cl + Br, = CH,Br-0C OH. 
Cl 
The following cases have been studied, and the amount of transforma- 
tion that takes place during definite intervals of time, calculated from 
halogen estimations which were controlled by density determinations : 
the action of hydrogen bromide on acetyl! chloride, chloroacety] chloride 
and bromoacety] chloride, and the action of hydrogen chloride on acetyl 
bromide, chloroacetyl bromide and bromoacetyl bromide, J. C, W. 
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Trichloroacrylic Acid and Certain of its Derivatives. 
Jacop Borseken and P. Dusarpin (Ree. trav. chim., 1913, 32, 
97—111).—Heptachloropropane, b. p. 115°/12 mm., obtained aceord- 
ing to Prins’ method (A., 1911, i, 173) by the action of chloroform on 
pentachloroethane in the presence of aluminium chloride, is converted 
by alcoholic potassium hydroxide into hexachloropropylene, b. p. 
209—210°/760 mm., 99°/15 mm. (compare Fritsch, A., 1898, i, 63). 
The latter is conveniently converted into trichloroacrylic acid, m. p. 
76°, by the action of slightly diluted sulphuric acid at 135° or by a 
boiling aqueous suspension of barium carbonate. The sodium, 
potassium, and magnesium salts of this acid are readily soluble, whilst 
the dead salt crystallises in leaflets sparingly soluble in water. 
From measurement of the conductivity, the acid appears to be 
dissociated to about the same extent as oxalic acid, whilst it has 
approximately the same influence on the rate of inversion of sucrose as 
hydrochloric acid in 4¥-solution. 

Trichloroacrylyl chloride, prepared by the action of an excess of 
thiony! chloride on the acid, has b. p. 158°/760 mm, nj’ 152709, and 
when treated with ammonia in benzene solution is converted into the 
corresponding amide, m. p. 96° (compare Fritsch, doc. cit.). The latter 
is transformed by phosphoric oxide into trichloroacrylonitrile, 

CCl,:CCICN, 
m, p. 20°, n=? 1°5100. 
A series of mixed aromatic ketones of the general formula 
CCl,:CCl-CO:R, 
has been prepared either by gradual addition of the benzenoid 
derivatives to the stable molecular compound, CCi,:CCl*COCI-AICI, 
(compare Béeseken and Hasselbach, this vol., i, 335), or by addition 
of the acid chloride to a mixture of benzenoid derivative and catalyst, 
reaction being continued only until one molecule of hydrogen chloride 
had been evolved. In this manner, the following ketones have been 
obtained: (i) phenyl trichlorovinyl ketone, b. p. 138°/2 mm., D3, 1°3902, 
n> 15798, which unites with chlorine in sunlight to form penta- 
chloropropiophenone, m. p. 82°5° (compare Biéeseken and Hasselbach, 
loc. cit.) ; (ii) p-chlorophenyl trichlorovinyl ketone, C,H,Cl*CO-CCI:CC),, 
b. p. 1599/17 mm., m. p. 19°, from trichloroacrylyl chloride and 
chlorobenzene. The isomeric o-chloro-derivative could not be isolated 
from the product. When acted on by chlorine in sunlight, p-chloro- 
phenyl trichlorovinyl ketone yields p-chlorophenyl pentachloroethyl 
ketone, white crystals, m. p. 116°; (iii) p-tolyl trichlorovinyl ketone, 
(,H,Me-CO-CCI:CCl,, b. p. 147°5°/10 mm. ; (iv) m-xylyl trichloro- 
vinyl ketone, b. p. 1659/14 mm.; (v) p-xylyl trichlorovinyl ketone, 
b. p. 1619/13 mm. ; (vi) sec.-propylphenyl trichlorovinyl ketone, 
CHMe,'C,H,°CO-CCI:CCl,, 

b. p. 1739/12 mm. In the three latter cases, reaction is very 
vigorous, but seems also to proceed in another direction, since evolu- 
tion of hydrogen chloride continues after the quantity corresponding 
to one molecule has been evolved. (vii) y-Cumyl trichlorovinyl ketone, 
O,H,Me,*CO-CCI:CCl,, m. p. 57°. (viii) p-Anisyl trichlorovinyl ketone, 
Mm. p. 265°, In this case, the action is far less rapid than with 
toluene. Reaction was carried out in carbon disulphide solution when 
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a ceitain amount of the ketone was simultaneously decomposed with 
formation of p-hydroxybenzoic acid. (ix) Phenetyl irichlorovinyl ketone, 
m. p. 58°, Di 1°3202, ni? 1:5726. 

The position of the substituents in the above ketones is deduced 
from a study of their decomposition by alkali. When mixed with 
potassium alkoxides they are immediately decomposed with separation 
of the potassium salt of the aromatic acid according to the equation: 
X-C,H,°CO-CCI:CCi, + KOH = X°C,H,°CO,K + HCCI:CCl,. In this 
manner, benzoic, p-toluic, anisic, p-ethoxybenzoic, and p-chlorobenzoic 
acids were obtained from phenyl trichlorovinyl ketone, p-tolyl tri- 
chlorovinyl ketone, p-anisyl trichlorovinyl ketone, p-phenety! trichloro- 
vinyl ketone, and p-chloropheny] trichlorovinyl ketone respectively. 

H. W. 


Methylation of Aliphatic Compounds by means of Methyl 
Sulphate. Evckne Granpmoucin, Em. Havas and G. Guyor 
(Chem. Zeit., 1913, 3'7, 812—813).—Although methyl] sulphate has 
been extensively used in the methylation of aromatic substances, very 
few instances have been recorded of its use with aliphatic compounds. 
The authors have therefore investigated its applicability to the latter 
class and find that, in a series of typical methylations, this reagent 
can advantageously replace the customary methyl iodide under definite 
conditions of experiment. 

Ethyl methylacetoacetate is obtained in 85% yield by the gradual 
addition of methyl sulphate to a solution of ethyl sodioacetoacetate in 
methyl alcohol under definite conditions of temperature which are 
fully described in the original, and, when again methylated under 
similar conditions, gives an 87% yield of ethyl dimethylacetoacetate. 

In an analogous manner, ethy! methylmalonate and ethy! dimethyl- 
malonate may be prepared, the yield of the former being 80—85%. 
The latter substance can also be obtained directly from ethyl 
malonate, the most favourable proportions being ester (1 mol.), sodium 
(3 atoms) and methyl sulphate (3 mols.). Employment of the 
theoretical quantities leads to the formation of a mixture of mono- 
methyl- and dimethyl-malonic esters. 

Phenylmethylpyrazolone can also be readily methylated by means of 
methyl sulphate. When methy] sulphate is slowly added to a solution 
of sodium methoxide and phenylmethylpyrazolone in methyl] alcohol, 


5-methoxy-1-phenyl-3-methy]pyrazole, i Merc" OMe, is obtained 
(compare Knorr, A., 1895, i, 397; von Pechmann, A., 1895, i, 494). 
When, on the other hand, methylation is accomplished by the addition 
of methy! sulphate to a boiling solution of sodium hydroxide in the 
minimum quantity of water and methylphenylpyrazolone in methy! 
alcohol, antipyrine is obtained in 80% yield. 

The conversion of aminoantipyrine into pyramidone can also be 
readily effected by means of methyl sulphate. H. W 


Aliphatic Nitrosocarboxylic Esters. Juxius Scnuwipr and 
EmIL AECKERLE (Annalen, 1913, 398, 251—256).—Hthyl chloromethyl- 
acetoacetate, CH,*CO-CMeCl-CO,Et, b. p. 116—117°/75 mm, D'f 1:157, 
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ni 14382, obtained from ethyl methylacetoacetate and sulphuryl 
chloride, is not attacked by nitrous fumes at 0° Ethyl a-benzoyl- 
propionate is converted by careful treatment with nitrous fumes at 0° 
into ethyl a-nitroso-a-benzoylpropionate, C,H,*CO-CMe(NO)-CO,Et, a 
dark blue liquid, n} 1:4902, which exhibits oxidising properties, and 
gradually decomposes into benzoic acid and ethy! a-nitrosopropionate. 

These two experiments indicate that the formation of nitrosocarboxylic 
esters by the action of nitrous fumes on the esters of alkylated ketonic 
acids is represented by the scheme: 
R:CO-CHR’CO, Et -->R-CO-CR'(NO)-CO, Et 120 

R-CO,H + NO-CHR’Co, Kt. C. 8. 


Ricinstearolic Acid. Georc MUu te (Ber., 1913, 46, 2091—2098),— 
The presence of the triple linking in ricinstearolic acid is confirmed by 
the addition of iodine which occurs when the acid is treated with the 
calculated quantity of iodine and a trace of dried ferrous iodide in 
carbon disulphide or warmed with an acetic acid solution of iodine, the 
temperature being kept, however, below 40° ; the resultant ricinstearolic 
acid di-iodide, CH,Me-[CH, ],-CH(OH)-CH,°CI°CI-[ CH, ],"CO,H, forms 
colourless needles, m. p. 62°, decomp. at 175° ; sodium and barium salts, 
colourless needles; mercury salt, yellow powder; methyl ester, pale 
yellow oil, decomp. at 150°. 

Recinstearolic acid, needles, m. p. 51°, b. p. 260°/10 mm. without 
decomposition, obtained by successive treatment of castor oil with 
bromine and potassium hydroxide solution, is accompanied by a small 
quantity of @A-trihydroxystearic acid, m. p. 110—111°, 

CH,Me-[CH,],-CH(OH)-CH,*CH(OH)-CH(OH)-[CH, },-CO,H, 
identical with the a-isotrihydroxystearic acid obtained earlier by 
oxidation of castor oil. A specimen of ricinstearolic acid kept for 
twenty years without any precautions for the exclusion of atmospheric 
moisture gave a deposit of a dihydroxwystewric acid, leaflets, m. p. 
140—141°. The author was unable to reproduce the results of earlier 
workers, who state that on distillation of ricinelaidic acid and of 
ricinoleic acid under reduced pressure, an acid, C,,.H,,0,, is produced. 

Acetylricinelaidic acid, obtained by acetylation of ricinelaidic acid 
. with acetic anhydride, is a bright yellow, viscid oil ; acetylricinstearolic 
acid is very similar. 

Methyl ricinstearolate, obtained by esterification with a methyl 
alcoholic solution of hydrogen chloride, or in alkaline solution with 
methyl sulphate, is a colourless oil, b. p. 225°/12 mm., D 0°9389 ; ethyl 
ester, b, p. 230°/12 mm., D 0°9371. 

Glyceryl monoricinstearolate, obtained from a-monochlorohydrin and 
dried sodium ricinstearolate at 150°, isa pale yellow, viscid oil ; glyceryl 
triricinstearolate, from trichlorohydrin and sodium ricinstearolate at 
190—200° under pressure, is of similar appearance. 

The action of phosphorus pentachloride on ricinstearolic acid in the 
cold, yields a chlorostearolic acid, C,,H,,0,Cl, a pale yellow, viscid oil, 
which cannot be distilled without decomposition. D. ¥. Z 


Thorium Chloro-oxalate. A. Corani (Compt. rend., 1913, 156, 
1907—1909. Compare A., 1913, i, 444; Hauser and Wirth, A., 
1912, i, 827).—Hauser and Wirth’s method is the most convenient for 
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the preparation of this salt, which has the composition assigned to it 
by Wyrouboff and Verneuil (A., 1899, ii, 598 ; compare Kohlschiitter, 
A., 1902, i, 11). The behaviour of thorium oxalate with hydrocbloric 
acid of various strengths at various temperatures is shown by lists of 
analytical results in the original. The chloro-oxalate loses from 0:5 
to 1:00% of thorium by volatilisation of the chloride when heated 
rapidly, but no loss takes place when heat is gradually applied and the 
thoria, produced under the latter conditions, contains only 0:] 
to 02% of chlorine. Similarly, thorium oxalate precipitated in 
solutions of moderately concentrated hydrochloric acid contains very 
little chlorine. In these two respects, thorium behaves differently 
from the rare earths. Determinations of the solubility of thorium 
chloro-oxalate in hydrochloric acid are given in the original, and show 
that the solubility is much diminished in presence of oxalic acid, but 
that in the absence of the latter and with liquids containing 21°2% or 
less of hydrogen chloride, decomposition is rapid and complete into 
oxalate and chloride. a. A, Hf, 


Barium Malonate Jellies and their Micro-structure. Frixp- 
RicH FuLapE (Zeiisch. anorg. Chem., 1913, 82, 173—191).—The 
transformation of barium malonate jellies into powders takes place 
more slowly than with other barium salts (compare Neuberg and 
Neimann, A., 1906, ii, 753 ; Neuberg and Rewald, A., 1908, ii 39). 

Equivalent quantities of solutions of malonic acid and barium 
hydroxide in methyl alcohol and glycerol are freed from air-bubbles by 


placing under an exhausted bell-jar and mixed. The greater the 
proportion of glycerol, the slower the formation of the jelly. If the 
glycerol is removed by means of methy! alcohol, it may be replaced by 
other liquids, such as chloroform or benzene, without destruction of 
the jelly, and with a great increase in its transparency. Mueh of the 
liquid may be removed by pressure between filter-paper, or by evapora 
tion. The residue is barium malonate with 2H,O. Warming does 
does not liquefy the jelly. 

Microscopical observations show that the jelly is made up of a net- 
work of fibres of barium malonate, in which the liquid is held as ina 
sponge. These fibres are stained deeply by methyl violet. The fibres 
are about 0°5 mm. long and 0 0001—0-0003 mm. thick, and are shown 
to be crystalline by their behaviour in polarised light. C. H. D. 


Stereochemistry of the Halogen Substituted Succinic Acids. 
Bror Hormpere (J. pr. Chem., 1913, [ii], 8'7, 456—479).—The author 
has shown previously (A., 1912, i, 603) that during the hydrolysis of 
the sodium salt of /-bromosuccinic acid, the elimination of bromine 
proceeds at a greater rate than the increase in the acidity of the 
solution, and from these results has drawn the conclusion that the 
formation of malic acid from the bromo-acid is preceded by the 
formation of propiolactonecarboxylic acid. 

The present paper deals with conditions favourable to the formation 
of the lactone and also with the hydrolysis of the sodium salts of 
l-chlorosuccinic, 7-iodosuccinic and /-bromosuccinamic acids. In the 
case of bromosuccinic acid, the addition of neutral salts of weak acids 
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(formate, acetate, succinate and malate) increases the velocity of 
bromine ion formation, but diminishes the rate of hydrolysis of the 
lactone. Further, the formation of the lactone proceeds less readily 
with chlorosuccinic and bromosuccinamic acid than with bromo- 
succinic acid. 

It is also found that the hydrolysis of the lactone yields either a 
l- or d-malic acid accordingly as it is carried out in acid or alkaline 
solution. Thus, a solution of /-bromosuccinic acid after being exactly 
neutralised with sodium hydroxide was maintained for twenty-four 
days at 25°, and then contained 10% of unchanged bromo-acid, 25% of 
lactone and 65% of malic and fumaric acids ; after the bromo-acid and 
lactone had been completely hydrolysed by heating the solution on the 
water-bath, the malic acid obtained from the product was levorotatory. 
On the other hand, when the hydrolysis was effected by excess of 
sodium hydroxide, the resulting malic acid contained a preponderance 
of the dextrorotatory form. 

Similar results were obtained in the case of silver oxide ; the action 
of excess of the oxide on /-bromosuccinic acid yields a dextrorotatory 
malic acid, whilst the theoretical amount necessary to form the neutral 
silver salt gives rise to a levorotatory acid. F. B. 


Symmetric and Asymmetric Acid Dichlorides, II. Erwin 
Orr (Ber., 1913, 46, 2172—2175. Compare A., 1912, i, 828).—A 
further difference in reactivity between symmetric and asymmetric 
chlorides is in their behaviour on treatment with hydrogen and 
platinum black. Whereas fumaryl and chlorofumaryl chlorides 
immediately “‘ poison” the catalyst so that not even limonene can be 
reduced in their presence, chloromaleyl chloride may easily be reduced 
to n-butyric acid. The hydrogen chloride which is formed gradually 
impedes the reduction, but if it is removed from time to time by 
evacuation, the absorption of hydrogen can be carried almost to the 
theoretical value. The reduction of dibromomaleyl chloride, however, 
could only be carried to one-fifth before “‘ poisoning” of the platinum 
took place, whilst as-o-phthalyl chloride and phthalyl tetrachloride 
could not be reduced at all. J.C. W. 


Ethyl Cyanotartronate and its Reactions with Amines. 
Ricuarp Sypney Curtiss and Luoyp F. Nicke.t (J. Amer. Chem. Soc., 
1913, 35, 885—890. Compare Curtiss and others, A., 1911, i, 353, 
366; A., 1909, i, 763).—The reaction between anhydrous hydrogen. 
cyanide and ethyl oxomalonate is greatly influenced by small variations 
in temperature ; at 30° it is complete in twenty-four hours, the product 
being ethyl cyanotartronate, OH*C(CN)(CO,Et),, an undistillable oily 
liquid, D3; 1:16 ; it is soluble in alkaline solutions to a yellow solution, 
and if treated in ether with sodium, deliquescent, colourless crystals of 
an unstable substance slowly separate. 

Ethyl cyanotartronate in cooled ethereal solution reacts with many 
amines, producing compounds which in all probability have an amidine 
structure ; thus dipropylamine yields a crystalline substance, 

N Pr*,*C(: NH)-C(CO,Et),°OH, 
m. p. 72°5—73°. With diethylamine an analogous compound, m. p. 
56°, was obtained, whilst benzylamine gave in a similar manner a 
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substance, m. p. 55—56°. These three substances on exposure to the 
atmosphere or when kept at 25°, undergo decomposition with formation 
of a tarry mass. Ethylamine, isobutylamine and benzylethylamine 
gave rise to uncrystallisable syrups, triethylamine slowly produced a 
red, tarry mass, whilst ammonia formed a very unstable, crystalline 
substance. With aromatic amines there was apparently no reaction. 


D. ¥. F. 


Catalytic Decomposition of Aldehydes. M. I. Kuznecoy 
(J. Russ. Phys. Chem. Soc., 1913, 45, 557—568).—In his earlier 
experiments on the oxidation of methyl alcohol by means of 
atmospheric oxygen with a view to preparing formaldehyde, the 
author found that the aldehyde was always accompanied by carbon 
monoxide and hydrogen in proportions depending on the temperature 
conditions and on the nature of the catalyst employed (Bull. Charkov 
Technol. Inst., 1909). These two products result from the decom- 
position of. aldehyde previously formed: CH,O=CO+ H,. 

Further experiments show that resolution of the aldehydic group 
with formation of carbon monoxide is a general reaction for all 
aldehydes. 

The first series comprises measurements of the degree of decom- 
position of formaldehyde at various temperatures and under the 
influence of a number of different metals and of wood charcoal, 
asbestos and powdered Jena glass. The results show that the action 
depends not only on the chemical character of the catalyst but also 
on its physical condition. For instance, with copper turnings at 500° 
there is no decomposition, and at 600° only 4% of the aldehyde is 
attacked ; with copper reduced from the oxide by the action of 
hydrogen, 9°2% of the aldehyde is decomposed at 500°; and with 
copper obtained by reduction of copper sulphate solution by means of 
alkaline formaldehyde, the action proceeds to the extent of 35°3, 84:2, 
94°8 and 95°8% at 200°, 300°, 400° and 500° respectively. With 
different forms of other metals smaller variations are observed. 

In the second series the products obtained by the decomposition of 
the following aldehydes by palladium black were investigated: 
formaldehyde, acetaldehyde, paracetaldehyde, propaldehyde, n-but- 
aldehyde, isobutaldehyde, benzaldehyde and p-tolualdehyde. The 
results show that the aldehyde group is decomposed by palladium 
into carbon monoxide and hydrogen, the latter combining with the 
hydrocarbon radicle: R-CHO=RH+CO. In the cases of prop- 
aldehyde and the butaldehydes, free hydrogen and unsaturated 
hydrocarbons are also obtained owing to the partial decomposition of 
the saturated hydrocarbons originally formed. T. H. P. 


Stability of Paracetaldehyde. R. Ricuter (Pharm. Zeit., 1913, 
58, 482—483).—A series of experiments has been performed on the 
stability of paracetaldehyde alone, in aqueous solution and in the 
presence of various pharmaceutical preparations. The author is led 
to the following conclusions: (1) pure paracetaldehyde, free from 
acid and acetaldehyde, can be kept for sixteen months without 
alteration ; the presence of these substances even in small quantity, 
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however, induces a gradual decomposition of the paracetaldehyde ; 
(2) in the presence of pure raspberry juice without addition of water, 
paraldehyde remains unchanged during two months ; (3) when mixed 
with water and a syrup composed of sugar and citric acid, paracet- 
aldehyde speedily undergoes conversion into acetaldehyde ; after two 
months, 7°8% of the paracetaldehyde had undergone such conversion ; 
(4) in aqueous solution, without addition of juice, formation of 
acetaldehyde occurs slowly but continuously. H. W. 


Catalytic Actions. VII. Polymerisation of Chloral. Jacos 
BogsEKEN and A. Scuimmen (Ree. trav. chim., 1913, 32, 112—127).— 
The authors have studied the polymerisation of chloral in the 
presence of pyridine. For this purpose, known weights of dry chloral 
and pyridine have been preserved for a month at the ordinary tem- 
perature, at the end of which time a quasi-stable state had been 
reached. ‘The contents of the flask were then treated with a large 
quantity of dilute hydrochloric acid, which combined with the pyridine 
and dissolved unchanged chloral]. The metachloral which is insoluble 
in this reagent was estimated by decomposition with potassium 
hydroxide. 

As the quantity of pyridine employed relatively to the amount of 
chloral increases, the latter becomes more completely transformed 
into metachioral, until, in the presence of about ;1, mol. pyridine, 
transformation is practically quantitative. Beyond this point, the 
amount of metachloral formed diminishes with increasing quantities 
of pyridine. The separation of metachloral is incomplete, whatever 
the quantity of catalyst employed. From determinations of the 
vapour tension of metachloral, obtained from chloral either by means 
of pyridine or fuming sulphuric acid, it appears that the true 
equilibrium of the system, chloral — metachloral, is situate practically 
entirely on the side of metachloral, and thus, that starting from 
chloral, this equilibrium is not obtained after a month even in the 
presence of considerable quantities of catalyst. This result is probably 
due to the absorption of pyridine by the polymeride which separates 
in the colloidal state. 

When pyridine (4—5 mols.) is added to chloral (100 mols.) a rapid 
separation of a gelatinous mass occurs. After several weeks, a second 
change is observable in that the metachloral in contact with the walls 
of the vessel again becomes transparent, forming a membrane greatly 
resembling a collodion pellicle. This transparent metachloral does not 
appear to 1etain pyridine and has a vapour tension below that of the 
equilibrium mixture. 

When pure metachloral is placed in an atmosphere of pyridine, it 
almost immediately becomes opaque, and then has the same vapour 
tension as the pseudo-binary system. Subsequently, it becomes 
gelatinous and then completely liquid. 

In the presence of larger quantities of catalyst, less chloral is 
transformed into the polymeride, although equilibrium is more certain 
to be obtained in this case since a portion of the metachloral dissolves 
in the pyridine. The catalyst here exerts a marked influence on the 
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equilibrium, although it has not been found possible to isolate an 
additive compound of pyridine and chloral. 

The phenomena here observed are analogous to those encountered 
in the polymerisation of chloral by means of fuming sulphuric acid 
(Béeseken, Rec, trav. chim., 1910, 29, 104) or aluminium chloride. 

H. W. 


Modifications of Metachloral and Decomposition of Chloral 
by Aluminium Chloride. Perchlorobutanal, UCI],*CCl,*CCl,-CHO, 
JacoB Bogseken and A. Scuimmen (Rec. trav. chim., 1913, 32, 
128—133).—Metachloral is known in a gelatinous modification 
immediately obtained by the addition of pyridine to anhydrous chloral, 
an opaque modification formed by the action of different catalyats on 
chloral, and representing the equilibrium mixture of the system 
chloral—metachloral and as a transparent modification which is slowly 
produced when pyridine remains in contact with chloral. The latter is 
probably the only pure metachloral, the others being mixtures of it 
with unchanged chloral] and catalyst. Attempts have been made to 
obtain the polymeride of chloral described by Combes (A., 1887, 127) as 
the product of the action of aluminium chloride on chloral. The avthors 
have repeated his experiments, and have also somewhat modified the 
conditions, and find that the products are tetrachloroethylene, 
pentachloroethane and relatively very small amounts of perchloro- 
butanal, b. p. 145°5—147°/20—26 mm., m. p. 46°5—48°, molecular 
weight in benzene solution, 334. The latter is quantitatively 
decomposed by alkali according to the equation : 

CCI,*CCI,*CCl,-CHO + 2KOH =C,Cl, + KCl + HCO,K + H,0. 
When heated with excess of aluminium chloride, it is decomposed with 
evolution of carbon monoxide. H. W. 


The Catalytic Preparation of Ketones. A.pHonse MaiLue 
(Bull. Soc. chim., 1913, [iv], 13, 666—671).—A reply to Senderens 
(A., 1911, i, 134, 302 ; this vol., i, 342) in which the author maintains 
the utility of his method using zinc oxide, and more especially cadmium 
oxide, as a catalyst in the preparation of ketones from acids. W. G. 


Cerium Acetylacetonates. AnprE Jos and Paut GoissepErT 
(Compt. rend., 1913, 15'7, 50-—52).—Urbain (compare A., 1897, i, 236) 
prepared a basic cerous acetylacetonate by the action of cerous 
hydroxide on acetylacetone, and Biltz (compare A., 1904, i, 715) 
obtained the crystalline, neutral cerous salt by the action of cerous 
nitrate on an ammoniacal solution of ammonium acetylacetonate. 
Adopting Urbain’s method the author has now prepared the ceric 
compound in a crystalline state. An excess of acetylacetone is added 
to a suspension of ceric hydroxide in water and the mixture agitated, 
when it slowly turns brown, and at the end of several days deep 
red needles of ceric acetylacetonate separate, having the composition 
Ce(CHAc,),,11H,O. On drying this salt in a vacuum and crystal- 
lising it from carbon tetrachloride, it is obtained in the anhydrous 
state as black crystals, m. p. 171—172°, having a metallic lustre. It 
is slightly soluble in water, and in solution is readily hydrolysed except 
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in the presence of excess of acetylacetone, The anhydrous salt is 
soluble in most organic solvents to a deep red solution, the colour 
rapidly disappearing in sunlight in the case of oxidisable solvents. 

W. G. 


Syntheses by means of Sodamide. II. Alkylation of 
Aliphatic Ketones. Abin HALLER and Epovarp Bauer (Ann. 
Chim. Phys., 1913, [viii], 29, 313—349).—The authors’ work 
(A., 1909, i, 108) on the alkylation of acetophenone and analogous 
substances by the successive action of sodamide and alkyl haloids 
has been extended to aliphatic ketones. 

When an ethereal solution of pinacoline is treated successively 
with sodamide (1 mol.) and methyl iodide (1°1 mol.), a mixture of 
unchanged material, methyl- and dimethyl-pinacoline is obtained from 
which BB-dimethy]pentan-y-one, CMe,*CO-CH,°CH,, b. p. 124—126°, 
can be isolated by repeated fractional distillation. This substance 
has already been described by Wischnegradsky (A., 1875, 878). The 
ovime has m. p. 79—80°. When the methylation is repeated until no 
further action occurs in ethereal solution, 886-trimethylpentan-y-one, 
CMe,-CO-CHMe,, b. p. 183—135° (compare Nef, A., 1900, i, 349), is 
obtained. It has DP? 0°80536, n® 1:40304, n> 1:40513, ni? 1°41020, 
n> 141429. The oxime has m. p. 141°. When reduced by sodium 
and alcohol, the ketone yields Bfd-trimethylpentan-y-ol, 

CMe,-CH(OH):CHMe,, 

b. p. 145—148°, the phenylurethane of which has m. p. 79°. 
685-Trimethylpentan-y-one can be further methylated by means of 
sodamide and methyl iodide in benzene solution, when (£66-tetra- 
methylpentan-y-one, CMe,*CO:CMe,, is obtained. It has b. p. 
150—151°, Df 0°81992, n? 1°41485, np 1°41702, nz 142224, nr 1-42643. 
It does not appear to form an oxime, a semicarbazone or a hydrazone. 
Its ketonic nature is, however, established oy reducing it to B£53-tetra- 
methylpentan-y-ol, b. p. 165—166°, m. p. 50°, the phenylurethane of 
Which has m. p. 118—119°, whilst the formate has b. p. 185°. In a 
similar manner, pentamethylacetone can be converted into ££98-tetra- 
methylhecan-y-one, CMe,*CO-CMe,Et, b. p. 172—174°, by the 
successive action of sodamide and ethyl bromide or iodide in benzene 
solution. Like its lower homologue, this substance forms neither 
oxime, semicarbazone or hydrazone. Reduction converts it into 
BB88-tetramethylhexan-y-ol, CMe,*CH(OH)-CMe,Et, b. p. 187—188°, 
the phenylurethane of which forms slender needles, m. p. 94—95°. 

The ethylation of pinacoline can be effected in a precisely similar 
manner, ‘he successive action of sodamide and ethy! bromide or 
lodide on an ethereal solution of pinacoline leads to the isolation of 
BB-dimethylheaan-y-one, CMe,*CO'CH,*CH,Me, b. p. 146—148°, 
D? 081055, n®1-40740, n¥ 1:40952, n® 1-41465, n® 1:41888, and 
BB-dimethyl-8-ethylhexan-y-one, OMe,*CO-CHEt,, b. p. 174—176°, 
D? 0°82521, n® 1-42007, n% 1-42227, x% 1-42738, n® 143173. The 
former yields an oxime, needles, m. p. 76—77°, and on reduction gives 
BB-dimethylhean-y-ol, b. p. 155—157° (phenylurethane, m. p. 70—71°). 
The latter does not combine with hydroxylamine or with sewi- 
carbazide, but, when reduced with sodium and absolute alcohol, forms 
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BB-dimethyl-8-ethylhexan-y-ol, b. p. 187°, the phenylurethane of which 
crystallises with }H,O and has m. p. 107°. In benzene, or better in 
toluene solution, complete ethylation of pinacoline can be effected, 
whereby B-dimethyl-38-diethylhexan-y-one, b. p. 214—216°, is pro- 
duced. It does not yield an oxime or a semicarbazone. Reduction 
converts it into BB-dimethyl-d3-diethylhexan-y-ol, CMe,*CH(OH):CEr,, 
b. p. 226—228°, the phenylurethane of which has m. p. 110°. 

BB8-Trimethylhexan-y-one, CMe,*CO-CHMeEt, b. p. 155—156°, is 
obtained mixed with unchanged starting material by the methylation 
of ethylpinacoline in ethereal solution. Since a separation of the 
two could not be effected by distillation, the product was treated with 
an alcoholic solution of hydroxylamine hydrochloride with which only 
the latter reacted to form an oxime. The mother liquors, separated 
as completely as possible from the crystalline oxime, were acted on by 
phenylearbimide, whereby the dissolved oxime was converted into 
carbanilidoxime, which remained on distilling the mixture under 
diminished pressure. The distillate was treated with water to 
decompose the excess of phenylcarbimide, and the ketone extracted 
with ether and distilled. When reduced, it is converted into 
BBS-trimethylhexan-y-ol, CMe,-CH(OH)-CHMeEt, b. p. 169°, the 
phenylurethane of which has m. p. 78°. 

BBe-Trimethylhexan-y-one, CMe,*CO-CH,-CHMe, (compare Nef, 
A., 1902, i, 6), is obtained in the usual manner as a liquid, b. p. 
157°5—158'5°. Its oxime has m. p. 77—78°, whereas Nef gives 
66—70°. 

Although the action of allyl iodide on the sodium derivative of 
acetophenone yields only complex resinous products, allylpinacolines 
can be readily obtained by the successive action of sodamide and allyl 
iodide on an ethereal solution of pinacoline. In this manner, 
allylpinacoline, CMe,*CO*CH,*CH,°CH:CH,, b. p. 61—64°/14 mm., 
and diallylpinacoline, CMe,*CO*CH(CH,°CH:CH,),, b. p. 83—86°/ 
14 mm., are readily prepared. 

5-Benzyl-BB-dimethyl-5-ethylhexane-y-one, CMe,*CO-CEt,°CH,Ph, is 
obtained by the action of benzyl chloride on a boiling solution of the 
sodium derivative of diethylpinacoline in toluene. It has b. p. 
152—154°/15 mm., and does not yield an oxime or a semicarbazone. 

In the cases of pinacoline and of acetophenone, a tertiary carbon 
atom is attached to the carbonyl group. The authors have therefore 
extended their investigations to such ketones in which this is not the 
case, and find that alkylation can be similarly effected, substitution 
occurring at either of the secondary carbon atoms attached to the 
keto-group (compare Haller, A., 1905, i, 214; Haller and Bauer, 
A., 1912, i, 269). 

An ethereal solution of diethyl ketone reacts vigorously with 
sodamide, and, after addition of methyl iodide, yields, on fractionation, 
ethyl isopropyl ketone, COEt‘CHMe,, b. p. 115—119°, di-isopropy! 
ketone, CU(CHMe,),, b. p. 123—124:5° (semicarbazone, m. Pp. 
143—144°), and a fraction, b. p. 148—152°/18 mm., which 1s 
probably 8¢-dimethy|-yy-diethyl-Ays-nonadien-e-one, 

CEt,:CMe-CO-CMe:CEt,. 

B88-Trimethylhexan-y-one, b. p. 158—161°, is prepared by the 
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ethylation of di-isopropyl ketone in ethereal solution. It does not 
ield an oxime or a semicarbazone. On reduction it gives {88-tri- 
methylhexan-y-ol, CMe,*CH(OH)-CMe,Et, b. p. 170—171°, the pheny/- 
urethane of which has m. p. 64°. yyee-Tetramethylheptan-d-one, 
CMe, Et-CO:CMe, Kt, 

prepared by the ethylation of isopropyl ¢ert.-amyl ketone in benzene 
solution, has b. p. 196—198°, and does not give an oxime or a 
semicarbazone. Sodium and absolute alcohol convert it into 
— b. p. 210—212° (phenylurethane, wm. p. 
§2--63°). 

By repeated methylation of isovalerone in benzene solution and 
subsequent fractional distillation, the following products have been 
obtained : (i) Byel-tetramethylheptan-d-one, 

CH Me,*CHMe-CO-CH Me:CH Me,, 
b. p. 76—78°/13 mm., which, when energetically treated, appears to 
yield small quantities of the corresponding oxime; (ii) Byyel-penta- 
methylheptan-3-one, CHMe,*CHMe-CO-CMe,"CHMe,, b. p. 88—89°/ 
13 mm., which does not yield an oxime when heated with Crismer’s 
reagent in alcoholic solution. Pyyeel-Heaamethylheptan-5-one, 

CH Me,*CMe,"CO-CMe,°CH Me,. 

b. p. 107 —109°/14 mm., is prepared by the methylation of trimethyl- 
isovalerone in toluene solution. When reduced with sodium and 
alcohol, it yields a small quantity of a substance which behaves like 
an unsaturated hydrocarbon, and Byyeef-hexamethylheptan-6-ol, 

CH Me,°CMe,"CH(OH):CMe,"CH Me,, 


b. p. 115—1179/13 mm. (phenylurethane, m. p. 91—92°). 
H. W. 


Optically Active Complex Glucinum Sugar Compounds. 
Benno Breyer and L. Paczuski (Zettsch. physikal. Chem., 1913, 
84, 1—14).—The authors have determined the influence of an 
alkaline solution of glucinum hydroxide on the rotatory power of 
mannitol, It is shown that when an alkaline solution of glucinum 
hydroxide is added to a solution of inactive mannitol, the solution 
becomes markedly levorotatory. The influence of the alkaline 
glucinum solution is shown to depend on the presence of GIO,” ions in 
the solution, that is, it is due to sodium glucinate. The presence of 
glucinum hydroxide as a colloid could not produce so large a change in 
the rotation. A method is worked out, depending on the change of 
rotation, for determining the relative strength of the acid in amphoteric 
metal hydroxides. On adding solutions of sodium glucinate to 
mannitol, a condition is reached at which a constant rotation is reached ; 
further additions cannot change this in either sense. This condition is 
reached when the concentration 13°84 grams mannitol, 72 grams 
sodium hydroxide, and 56°64 grams of glucinum sulphate per litre of 
solution is reached. A complex compound is formed by the action of 
sodium glucinate on mannitol, which is not hydrolysed at the con- 
centrations examined, (1/640—10/640)n. This compound is similar to 
the complex glucinum hydroxydicarboxylic acid vf Rosenheim and 
Itzig (A., 1899, i, 739). J.F.S. 
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Unfermentable Residue in Hydrolytic Products of Starch. 
Artuor P. Bryant and C. 8. Miner ( Highth Intern. Cong. App. Chem., 
1912, 13, 57—61).—Results are recorded which tend to show that 
some of the hydrolytic products of starch, such as “ grape-sugar ” and 
‘liquid glucose,” contain isomaltose. W. H. G, 


Presence of Maltose in Acid Hydrolysed Starch Products. 
George Derren (Lighth Intern. Cong. App. Chem., 1912, 13, 111—112). 
—It has been found possible to isolate maltose from a crude glucose 
obtained by the hydrolysis of starch with acids. The dextrose present 
in the crude product was removed by fermentation, making use of 
Saccharomyces apiculatus, and the dextrin separated from the maltose 
subsequently by fractional precipitation with alcohol. W. H. G. 


Hydrolysis of Starch by Acids with Some Additional Results. 
on the Speed of Hydrolysis. Grorce Derren (Lighth Intern. 
Cong. App. Chem., 1912, 13, 113—123).—An investigation on the 
hydrolysis of starch by acids. The relative speeds of hydrolysis using 
hydrochloric, sulphuric, oxalic, sulphurous and acetic acids are given, 
likewise results which show the effect of the concentration of the acid 
and the temperature on the rate of hydrolysis. ‘The increase in the 
rate of hydrolysis with rise of temperature above 100° is very great, 
indicating that the starch molecule becomes very “labile” at these 
temperatures. W. H.G. 


Osmotic Pressure of Colloids. V. Colloid Chemistry of the 
Dextrins. Wi1LHELM Bivtz (and WiLHELM TRUTHE) (Zeitsch. physikal. 
Chem., 1913, 83, 683 —707. Compare A., 1910, ii, 22, 673 ; 1911, ii, 
702 ; this vol., i, 593).—The molecular weight of a number of dextrins 
is determined by extrapolation to concentration zero from the calculated 
molecular weights obtained from the measurement of the osmotic 
pressure of dilute solutions. It is shown that even in dilute solutions 
the dextrins associate very markedly. The following values are found 
for the molecular weights: amylodextrin (a) 22200, amylodextrin 
(6) 20500, achroodextrin 10200, diastase dextrin (from grain) 11700, 
diastase dextrin (from beer) 8200, erythrodextrin 6800, erythrodexirin 
IJa 3000, acid dextrin 4000, achroodextrin I 1800, achroodextrin Il 
1200, dextrin B 950, sucrose 340, commercial dextrin (2 specimens) 
5000, 6000, specially purified commercial dextrin 2800 and 2700, 
dextrin purified by dialysis 6200. The gold numbers of the various 
dextrins are determined, and it is shown that a relationship exists 
between the molecular weight and the gold number ; generally a small 
gold number accompanies a large molecular weight. The authors have 
shown that in many cases the dextrins possess more than one gold 
number, and that there is an oscillating protecting action of the colloid 
between given concentrations, The viscosity of the dextrins in dilute 
solutions, that is, up to 5%, is determined, and it is shown that 4 
parallelism exists between the viscosity and the molecular weight. It 
is also shown that the higher the molecular weight, the more the 
dextrins are adsorbed by ferric hydroxide gels. J. FS. 
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Hydrolysis and Acetolysis of Cellulose. Hermann Ost 
(Annalen, 1918, 398, 313—343. Compare this vol., i, 446).—The 
composition of the hydrocelluloses obtained as the initial product of 
the hydrolysis of cellulose by dilute mineral acids has long been a 
matter of dispute. The author finds that cellulose can be dried 
completely, without discoloration, by heating slowly to 100° and 
finally at 120—125°; the same is true of hydrocelluloses, some 
specimens of which, however, become discoloured at 125—150°. 
Since the ultimate analysis of completely dried cellulose and hydro- 
celluloses fails to disclose any differences in the percentages of carbon 
and of hydrogen, the author abandons his previous views that hydro- 
celluloses are hydrated celluloses, and inclines to Stern’s opinion 
(T., 1904, 85, 336) that there is no difference in the composition of 
celluloses and hydrocelluloses. The molecular magnitude of the latter 
is the smaller, as is indicated, not only by the smaller viscosity of their 
solu! ons, but also by their greater reducing action on copper salts, 
hydroxyl or aldehydo-groups being produced during the hydrolysis of 
the cellulose. 

The acetolysis of cellulose is described in detail, the conditions under 
which cellobiose octa-acetate or dextrose a-penta-acetate (Ost, loc. cit.) 
are produced being definitely determined. The uncrystallisable syrup 
obtained in the acetolysis of cellulose resembles that obtained in the 
acetolysis of dextrose in acetic acid content, in rotatory power, and in 
yielding crystallised dextrose a-penta-acetate by further acetylation. 
Both syrups consist essentially of dextrose acetates mixed with 
acetates of csomaltose and dextrins and of other foreign substances, 

The total yield of dextrose and cellobiose acetates obtained by the 
acetolysis of cellulose is 90% of that theoretically possible. Acetolysis, 
therefore, furnishes another proof that the cellulose molecule is 
composed only of dextrose residues. C. 8. 


Absorption Spectra of the Copper Derivatives of Primary 
Aliphatic Nitroamines. Antoine P. N. Francuimont and HitmMaRr 
J. Backer (Rec. trav. chim., 1913, 32, 158—163. Compare T., 1912, 
101, 2256).—The authors have examined the absorption spectra of 
aqueous solutions of the copper salts of methylnitroamine, ethyl- 
uitroamine, ethylnitrosohydroxylamine, of copper nitrate and 
ammoniacal copper nitrate at equivalent concentrations. The copper 
salts of the nitroamines are much more strongly absorbent than a 
solution of copper nitrate with the same copper content, whilst the 
light which is not absorbed is less violet than in the case of the copper 
salt of ethylnitrosohydroxylamine. The spectra of the copper salts of 
methyl- and ethyl-nitroamines are practically identical, and do not 
show an absorption band. 

The electrical conductivity of solutions of the copper salts of nitro- 
amines is noticeably less than that of their sodium salts or of ordinary 
copper salts, The copper salt of ethylnitrosohydroxylamine conducts 
still more feebly. 

Solutions of the copper salts of nitroamines give the ordinary 
reactions for copper, whilst that of ethylnitrosohydroxylamine, 
although yielding precipitates with sodium hydroxide and with 
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hydrogen sulphide, gives only a brown coloration with potassium 
ferrocyanide. 

The authors are led to the conclusion that the copper derivative of 
ethylnitrosohydroxylamine is probably a complex internal salt, but in 
view of the differences existing between this substance and the copper 
salts of the nitroamines, hesitate to assign a similar structure to the 
latter substances, although their intense colour and feeble electrical 
conductivity point to a relationship between the metal and nitrogen. 

H. W. 


Oxalyl Derivatives of Amino-acids. D. J. Meyerinen (Re. 
trav. chim., 1913, 32, 140—157).—The author has prepared a series of 
oxalyl derivatives of amino-acids which contain the residues of two 
different amino-acids, by the action of ethyl chloroglyoxylate on the 
hydrochloride of the ester of an amino-acid, followed by treatment of 
the product so obtained with the potassium salt of a second amino- 
acid. 

Ethyl chloroglyoxylate is best obtained by heating a mixture of 
equimolecular quantities of ethy! oxalate and phosphorus pentachloride 
until evolution of ethyl chloride ceases. It has b. p. 135°. 

Methyl! oxamidodiacetate, C,O,(NH°CH,*CO,Me),, has m. p. 158'5°, 
instead of 138—140° recorded by Kerp and Unger (A., 1897, i, 269). 

Oxamidoacetic acid, NH,*CO:CO:NH°CH,°CO,H, is obtained from 
oxamethane and potassium aminoacetate according to the method of 
Kerp and Unger (loc. cit.). The corresponding methyl ester, m. p. 157°, 
is obtained by treatment of the si/ver salt with an excess of methyl 
iodide and is converted by ammonia into the amide, needles, m. p, 
251—252° (decomp. ). 

Ethyl ethoxalylaminoacetate, CO,Et‘CO*-NH°CH,°CO,Et, b. p. 
188°/18 mm., m. p. 16°, is prepared in 84% yield by heating an 
equimolecular mixture of ethoxalyl chloride and ethyl aminoacetate 
hydrochloride in dry benzene until evolution of hydrogen chloride 
ceases. It is converted by ammonia into the corresponding di-amide. 

Methyl ethoxalyl-a-aminopropionate, CO,Et‘CO*-N H-CHMe-CO,Me, 
b. p. 173°5°/19 mm., is similarly prepared from ethyl chloroglyoxylate 
and methyl a-aminopropionate hydrochloride. The diamide, prepared 
by means of liquid ammonia, forms slender needles, m. p. 216°5°. No 
evidence of the formation of an isomeric diamide could be obtained. 

Methyl glycineoxalyl-a-aminopropionate, 

CO,H:*CH,°NH:CO:CO-N H:°CH Me-CO,Me, 
m. p. 136—137°, is prepared by the addition of methyl ethoxalyl-a- 
aminopropionate to a solution of potassium aminoacetate, care being 
taken that the temperature does not exceed 5°. At higher temperatures, 
and in the presence of excess of alkali, the ester is readily saponified, 
the corresponding acid decomposing at 210° when rapidly heated. 

When a solution of a-alanine in potassium hydroxide is added to 
ethyl ethoxalylglycine, ethyl a-alanineoxalylglycine, 

CO,H-CHMe:NH:-CO-CO-NH:CH,:CO, Et, 
wm. p. 142°5°, is obtained if the temperature does not rise above 5°. 
At higher temperatures, and in the presence of more concentrated 
potassium hydroxide, alanine separates and the potassium salt of ethyl 
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oxalylaminoacetate is produced. In alcoholic solution, alanine always 
separates to some extent, and the potassium salt of ethyl a-alanine- 
oxalylglycine is obtained. 

Dimethyl a-alanineoxalylglycine, 

CO,Me-CH Me-NH°CO:CO:N H’CH,°CO,Me, 
m. p. 98°5°, is prepared by saturating a methy! alcoholic solution of 
methyl glycine oxalyl-a-aminopropionate with hydrogen chloride. 
Methyl ethyl a-alanineoxalylglycine, 
CO,Me:CHMe:NH:CO-CO-NH°CH,°CO, Et, 
m. p. 106°, is formed by similar treatment of a methyl alcoholic 
solution of ethyl a-alanineoxalylglycine or of an ethyl alcoholic solution 
of methyl glycineoxalyl-a-aminopropionate, whilst diethyl a-alanine- 
oralylglycine, CO,Et;CHMe*-NH-CO:CO-NH°CH,°CO,Et, m. p. 120°, 
is similarly produced from ethyl] a-alanineoxalylglycine or from the 
corresponding free acid. 
a-Alanineoxalylglycinediamide, 
NH,°CO-CHMe-NH:CO-CO-NH°-CH,:CO-NH,, 
m. p. 272—274° (decomp.), is obtained by the action of liquid 
ammonia on dimethyl a-alanineoxalylglycine. 

a-Aminoisobutyric acid does not react with ethyl ethoxalylglycine 
in the presence of the calculated quantity of potassium hydroxide 
at 0°. 

Methyl ethoxalyl-a-phenylaminoacetate, CO,Et*CO*NH:CHPh:CO,Me, 
m. p. 56°, is prepared by heating ethyl chloroglyoxylate and methyl 
a-phenylaminoacetate hydrochloride in benzene solution. The cor- 
responding diamide has m. p. 229°. By the action of oxalyl chloride 
(1 mol.) on methyl a-phenylaminoacetate hydrochloride in dry benzene, 
two isomeric forms of dimethyl oxalyldi-(a-phenylaminoacetate), 
C,0.(NH:CHPh:CO,Me),, are obtained which may be separated by 
taking advantage of their different solubilities in benzene, They 
have m. p. 169—170° and 195° respectively. 

Unsuccessful attempts have been made to prepare acetyl and 
nitro-derivatives of several of the above substances. 

The presence of the oxalyl group has been actually ascertained in 
each of the above derivatives. They have further been examined 
with regard to their ability to give the biuret reaction. It appears 
that only those substances show this reaction in which at least one 
of the amino-groups is intact. H. W. 


Nitriles of Diaminodimethyl- and Diaminomethylethyl- 
succinic Acids and their Behaviour on Hydrolysis. Orro 
Diets and Hasime Orsuxt (Ber., 1913, 46, 1877—-1883).—The 
cyanohydrins of dimethyl diketone and methy! ethyl diketone react 
with ammonia, yielding the nitriles of diaminodimethyl- and 
diaminomethylethyl-succinic acids which, on hydrolysis with hydro- 
chloric acid, are converted into compounds C,H,N,Cl and O,H,,N,Cl 
respectively. The constitution of the latter compounds has not been 
definitely established, but from their pronounced basic properties and 
their behaviour toward nitrous acid, the conclusion is drawn that 
they contain only one amino-group. The halogen atom is very 
firmly attached, and cannot be removed by any of the usual reagents. 
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When treated with nitric acid, the compounds are completely decom- 
posed, yielding a chloro-nitromethane. The formation of the latter 
compound indicates that the halogen is attached to one of the 
carbon atoms, 

Methyl ethyl diketone cyanohydrin, OH*CMe(CN)-CEt(CN)-OH, is 
prepared by the action of hydrogen cyanide in ethereal solution 
on methyl ethyl diketone in the presence of potassium carbonate, 
It forms small, hygroscopic, crystalline plates, m. p. 76°, and when 
heated for five minutes with strong nitric acid is transformed into 
an isomeride, which sinters at 100°, m. p. 103°. 

Diaminomethylethylsuccinonitrile, NH,°CMe(CN): CEt(CN): NH 
prepared by the action of concentrated aqueous ammonia on the 
preceding cyanohydrins at 0°, crystallises in hexagonal platelets or 
needles, m. p. 68°, and when maintained at 37° for two days with 
concentrated hydrochloric acid yields the compound, C,H,,)N,Cl, which 
crystallises in lustrous, slender needles, m. p. 17° 5°, forms a 
crystalline hydrochloride and sulphate, and on treatment with nitrous 
acid is converted into a hydroawy- Ng eT C,H,ON,Cl, m. p. 147°. 

s- Diaminodimethylsuccinonitrile, NH,° CMe(ON)- CMe(CN):NH,, pre- 
pared from diacetyleyanohydrin (A., 1912, i, 942) and strong aqueous 
ammonia at 0°, crystallises in plates or leaflets, m. p. 166°5° It is 
accompanied by a substance, C,,H..O,N,, which forms small, tabular 
crystals, m. p, 234° (decomp. ). On hydrolysis with concentrated 
hydrochloric acid at 37°, it yields the compound, C,H,N,Cl. This 
. forms long, lustrous needles, m. p. 140°5°, and is converted by the 
action of nitrous acid into a hydroxy-compound, C,H,ON,Cl, which 
crystallises in lustrous needles, m. p. 227°, and when methylated by 
means of aqueous potassium hydroxide and methyl! sulphate yields a 
methyl ether, C,H,ON,Cl, crystallising in needles, m. p. 96°; if the 
methylation is carried out with diazomethane, an isomeric methyl 
ether of m. p. 54—55° is obtained. F, B. 


The Origin of Optically Active Compounds in the Living 
Cell; the Artificial Preparation of Optically Active Compounds 
Without the Intervention of Asymmetrical Molecules or 
Asymmetrical Forces. Emit Ertenmeyer (Biochem. Zeitsch., 1913, 
52, 439—470).—In compounds of the type C(R,R,R,)—C(R,R,R,) 
there are, according to van’t Hoff, twelve isomerides possible, of which 
eight can be derived from the four others, simply by rotation about the 
C—C axis. Isomerides which can be derived from one another simply 
by a rotation of this description are designated by the author as 
“relative isomerides” in contradistinction to the isomerides (“ bond- 
isomerides”) which can only be derived from one another by changes 
in the bonds uniting the R groups, If the assumption is made that 
mirror images have the same solubilities as one another, they are not 
separable from one another by fractional crystallisation. If, however, 
a racemic mixture containing the two mirror images can be subjected 
to such treatment that the antipodes can be converted into their 
‘relative isomerides,”’ then it is possible that the two constituents can 
change at different rates, or that the rotation about the C—C axis can 
take place in opposite directions. If, therefore, it is possible, by any 
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method, to produce “ relative isomerides’”’ in a racemic mixture, then 
it is also conceivable that a mixture can be produced which contains 
jsomerides which are no longer mirror images of one another, and 
which are postulated to be separable from one another by a prucess of 
fractional crystallisation. The author in conjunction with G. Hilgen- 
dorff has applied the above conceptions to the investigation of the 
asparagines. He confirms the observations of Piutti, that a mixture 
of the d- and /-substances can be separated by crystallisation from hot 
water. He shows, furthermore, that a mixture, in equimolar proportions, 
of these two isomerides has double the solubility of either constituent 
separately, and that by recrystallisation at 20° the two constituents 
are not separable from one another. If, however, the mixture is first 
heated with water for some hours, subsequent fractional crystallisation 
can yield crops of crystals, which rotate light in the opposite direction. 
It is assumed here that, in accordance with the theory given above, 
the isomerides which form mirror images are converted into ‘relative 
isomerides” by the action of heat which are no longer mirror images. 
Copper salts were also obtained by fractional crystallisation from the 
mixture of the heated acids, of which the various fractions differed 
markedly from one another both in colour and solubilities. An attempt 
to obtain optically active isomerides in a similar way from racemic 
acid failed. It is pointed out, however, that when the d- and /-tartaric 
acids are combined there is development of heat, and a product of higher 
melting point, and less soluble in water than either the d- or l-acids, is 
obtained ; in the case of combination of the d- and /-asparagines no heat 
is developed, and the product is more soluble than the antipodes and has 
alower m.p. Apparently a true racemic combination is not produced 
in this case. The action of heat on the sodium-ammonium salt of 
racemic acid led, however, to a very partial separation into optically 
active isomerides. It is claimed that the experiments described above 
afford the first examples of the production of optically active sub- 
stances without intervention of asymmetrical substances and forces, 
and the biological significance of the results is discussed in some detail. 
S. B.S. 


Preparation of Carbonyl Cyanide. Danizt BertuHetor and 
Henry Gaupecuon (Compt. rend., 1913, 156, 1990—1992. Compare 
this vol., i, 715)—It has already been shown that, in a manner 
analogous to the combination with chlorine, hydrogen and ammonia 
producing carbonyl chloride, formaldehyde and formamide respect- 
ively, carbon monoxide undergoes combination with cyanogen if a 
wixture is exposed to ultra-violet light, yielding carbonyl cyanide, 
CN:CO-ON. 

Endeavours to prepare this substance by other methods reveal the 
fact that the silent electric discharge, which, although it frequently 
causes similar effects to ultra-violet light, exerts a quite distinct effect 
in other cases, also gives rise to a combination of the two gases. The 
mixture may contain varying proportions of the gases as long as 
heither becomes exhausted, but the action is most rapid when equal 
Volumes are applied. With a tension of 6000 volts combination occurs 
much more rapidly than in ultra-violet light, and in one experiment 
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a mixture of 5 c.c. of carbon monoxide with an approximately equal 
volume of cyanogen gave a contraction of 3 ¢.c. in ten m‘nutes, 
The yellow solid product is partly soluble in water and wholly soluble 
in alkalis. From the slow rate of its hydrolysis by dilute sulphuric 
acid, the substance evidently represents an even higher stage in the 
polymerisation of the simple molecule CN-CO°CN than the product 
of ultra-violet illumination. 

Attempts were made to prepare the unpolymerised substance by 
chemical processes, such as the action of carbonyl chloride on cyanide 
of silver or mercury, or from carbon monoxide and cyanogen by 
mere heating, but the results were consistently negative. 

D. F. T. 


Some Complex Copper Alkali Ferrocyanides. Ksuiripuusan 
Buapuri and SarasHizaL Sarkar (Zeitsch. anorg. Chem., 1913, 82, 
164—172).—Dextrose is added to a solution of potassium ferro- 
cyanide, which is then mixed with Fehling’s solution. A cream- 
coloured precipitate is obtained, which is crystalline if the solutions 
are dilute. It is washed with boiling water and dried in a vacuum 
over sulphuric acid. It becomes violet and blue with sulphuric acid, 
and yields a nitroprusside with nitric acid. The crystalline characters 
are described. The formula of the original salt is 

K,Cu,Fe(CN),,2H,0, 
the blue salt being K,Cu,Fe(CN),,K,Cu,[Fe(CN),],, and the nitro- 
prusside, K,Fe(CN),-NO,2Cu,Fe(CN),-NO,13H,O. Alkali yields a 
compound K,CuFe(CN),,Cu0,34H,O. Lithium copper ferrocyanile, 
Li,Cu,Fe(CN),,4H,O, is lemon-yellow, and the sodium compound has 
also been cbtained. The ammonium salt is obtained by dissolving 
cupric oxide in ammonia, and adding dextrose and ammonium ferro- 
cyanide, giving a red precipitate, (NH,),Cu,Fe(CN),.3NH,, and, from 
the filtrate, pale blue crystals of (NH,),Cu,[Fe(CN),],,8NH;. The 
compounds 2CuK,Fe(CN),,8Cu0,16H,O and 

(NH,),Cu,K Fe,(CN),,.,5N 

have also been obtained. When copper sulphate is added to potassium 
ferricyanide and the precipitate is dissolved in ammonia, brown 
crystals of ammoniacal cupric*ferrocyanide are obtained, 

Cu, Fe(CN),.3NH,. 
The nature of the reduction process is unknown. C. H. D. 


The Action of Different Metals on Potassium Ferricyanide 
Solutions. Grorce McPaait Suitu [and Raupn Atkinson Lyncu] 
(Zeitsch. anorg. Chem., 1913, 82, 63—70. Compare Beutel, A., 1912, 
i, 543).—Powdered iron prepared by reduction reduces potassium 
ferricyanide in an atmosphere of hydrogen : 

4K,Fe(CN), + 2Fe = Fe, Fe(CN), + 3K,Fe(CN),. 
Nickel and zinc also reduce to ferrocyanide without passing into 
solution, and form precipitates. Silver reacts in the cold : 
4K,Fe(CN),+4Ag = Ag,Fe(CN), + 3K,Fe(CN),, 
but at 100° silver goes into solution as a complex salt. With mercury, 
metallic iron is first formed: 2K,Fe(CN), + 3Hg=3K,Hg(CN), + 2Fe. 
This iron then reacts as above, and, in presence of alkali hydroxide, 
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ferric hydroxide is ultimately formed. Gold dissolves slowly in 
ferricyanide solutions. 
[With Micue.e Crocs. |—Silver ferrocyanide dissolves in potassium 


ferrocyanide solution, forming potassium silver cyanide, KAg(CN)),. 
C. H. D. 


Univalent Nickel Compounds. II. Irato Bettuccr and 
R. Corettr (dite R. Accad. Lincei, 1913, [v], 22, i, 703—708. 
Compare this vol., ii, 604).—Continuing their work on the nature of 
the compound contained in the red liquid obtained by the reduction of 
potassium nickelocyanide, the authors criticise adversely the second 
also of the analytical methods employed by Moore (/oc. cit.), so that 
they reject the formula Ni,X, proposed by that author. By three 
analytical methods they obtain concordant results indicating that the 
red solution contains a cyano-salt in which nickel is univalent. The 
analytical methods employed were : (1) the measurement of the amount 
of hydrogen evolved by the solution in the warm ; (2) titration with 
N/10-iodine solution ; (3) titration with a standard hydrogen peroxide 
solution. R. V.S. 


New Compounds and Scissions of Azodicarboxylic Acid. 
Orro Drets and Max Paquin (Ber., 1913, 46, 2000—2013).—The 
decomposition of derivatives of azodicarboxylic acid on dehydration, 
hydrolysis or heating is described. When azodicarboxylamide is 
heated with phosphoric oxide, nitrogen, water, cyanic acid and 


hydrogen cyanide are formed, according to the equation: 
N,(CONH,), = H,O+N,+HCNO+ HCN. 
Substituted azoamides, such as azodicarboxyldiethylamide, yield iso- 
eyanates and isonitriles: N,(CO-NHEt),=H,0+N,+C,H,NCO+ 
C,H;NC. The same compound also readily forms « brick-red silver 
salt which decomposes at 144°, or when treated with iodine, into 
ethylearbimide: N,(CO-NAgEt),=2Ag+N,+2CO:NEt ; 
N,(CO:NAgEt), +1,=2AgI +N, + 2CO:N Et. 

When azodicarboxylamide is heated with concentrated sulphuric 
acid, it decomposes into carbon dioxide, carbon monoxide, sulphur 
dioxide and nitrogen, but, in the cold, hydrazine sulphate and 
hydrazoic acid are formed. When boiled with dilute sulphuric acid, 
the compound gives a larger yield of hydrazoic acid, the other products 
including carbon monoxide, carbon dioxide, nitrogen and hydrazine 
and ammonium sulphates. Angeli (A., 1910, ii, 844) observed the 
production of hydrazoic acid under these conditions from azodicarb- 
oxylic acid itself, and explained it by assuming that di-imine, 
NH:NH, is first formed, and that it polymerises to the hypothetical 
tetrazen, which may decompose in two ways : 

2NH:NH —> NH,°N:N-NH, —> NH, +N.H or N, + N,H,. 
The primary decomposition of azodicarboxylamide might also follow 
two courses : 
N,(CO-NH,), + 2H,0 = 2C0, + 2NH, + NH°NH or 
N,(CO-NH,), =2CO+ NH,°N:N-NH,. 

Methyl hydrazodicarboxylate, N,H,(CO,Me),, was obtained in radiating 

bundles of broad needles by the action of methyl chloroformate on 
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hydrazine hydrate, and oxidised by concentrated nitric acid to methyl 
azodicarboxylate. The latter has b. p. 85°/7 mm., is hydrolysed by 
water to the hydrazo-ester, carbon dioxide and hydrazoic acid, and is 
oxidised by fuming nitric acid to oxalic acid. 

Whereas primary amines convert the esters of azodicarboxylic acid 
into amides, secondary and tertiary amines usually form additive 
compounds which, on hydrolysis with dilute acids, yield the corres- 
ponding hydrazo-esters together with aldehydes and amines which 
contain one radicle less attached to the nitrogen atom than the original 
amine does. Thus the compound of ethyl azodicarboxylate with 
dimethylamine yields ethyl hydrazodicarboxylate, formaldehyde and 
methylamine, its constitution being therefore represented by the 
formula CO,Et*-N(CH,;NHMe):NH:CO,Et. The compound forms 
well-defined prisms or rhombic plates, m. p. 95°, decomposes, when the 
aqueous solution is boiled, into ethyl hydrazodicarboxylate, dimethy]- 
amine, nitrogen and carbon dioxide, and is oxidised by nitric acid to 
ethyl azodicarboxylate. When submitted to dry distillation, it decom- 
poses vigorourly, giving a good yield of hydrazomethane, together with 
ethyl hydrazodicarboxylate, ethylcarbimide and formaldehyde : 

200, Et:N(CH,*-NHMe)-NH°CO,Et = 

2CH,0 + 2CO:NEt + N,H,(CO,Et), + N,H,Me.,. 
When the decomposition and distillation are carried out under reduced 
pressure, however, the chief product is ethyl dimethylcarbamate : 
2CO, Et-N(CH,*NHMe)-NH-CO,Et = N, + EtOH +CO + NMe:CO,Et. 
The latter was characterised by conversion into methylnitroamine 
(Franchimont and Klobbie, A., 1889, 492). 

The compound, CO,Et-N(CHMe-NHEt)-NH:CO,Et, prepared by 
mixing ethyl azodicarboxylate with diethylamine, forms clusters of 
needles, m. p. 68°, is sparingly soluble in cold water or water at 
80—90°, but is readily soluble at 50°, and yields acetaldehyde on 
hydrolysis. The compound, CO,Me*N(CH,*NMePh)-NH-CO,Me, 
obtained from methyl] azodicarboxylate and dimethylaniline, crystailises 
from ether in prismatic columns and rhombic plates, m. p. 95—96°, aud 
yields formaldehyde, methylaniline, and methyl hydrazodicarboxylate 
on hydrolysis. The compound, 

NHEt-CO-N(CH,’NHMe):NH:CO-NHEt, 
prepared by mixing azodicarboxylethylamide with ether and dimethyl- 
amine in the cold in a sealed tube, forms rhombic plates, m. p. 
109—111° (decomp.), and yields formaldehyde on hydrolysis. 
J.C. W. 


1: 1-Dimethyleyclohexane. Nicotat D. Zetinsxi and Nico.al 
N. Lepescukin (J. Russ. Phys. Chem. Soc., 1913, 45, 613—616).— 
B-Methy1-A?*-hepten-f-one was converted into the y-acety] derivative, 
the latter transformed by the action of sulphuric acid into 6-acetyl- 
1;1- dimethyleyclohexan-5 -one, and this hydrolysed to 1: 1-dimethyl- 
cyclohexan-5-one, which, on reduction in ethereal solution by means of 
sodium and water, gave | : 1- HORy OH 5-ol, 


b. p. 185°/754 mm., Di “O-g071, nt "14558. Reduction of the 
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alcohol with hydriodie acid yields 1: 1-dimethylcyclohexane, b. p. 
119°2—119°7°, Di’ 0°7843, D? 0-7792, nif 14320 (compare Crossley 
and Renouf, T., 1905, 8'7, 1487). When treated with bromine in 
presence of aluminium bromide, this hydrocarbon is readily converted 
into tetrabromo-p-xylene, one of the methy] groups migrating to the 
para-position under the conditions of bromination (compare A., 1902, 
i, 143). a oe 2 


The Benzene Problem. Kurt Gesuarp (/. pr. Chem., 1913, 
ii], 88, 94 —96).—A reply to Liebig (this vol., i, 607). F. B. 


A New Method for the Introduction of Iodine into 
Aromatic Substances. Kari Exps and A. JarosLavzev (J. pr. 
Chem., 1913, [ii], 88, 92—94).—Iodo-derivatives of aromatic hydro- 
carbons may be readily prepared by boiling the latter with iodine 
and sodium persulphate in glacial acetic acid solution. Thus benzene 
yields iodo- and p-di-iodobenzene, whilst toluene gives rise to o- and 
p-iodotoluenes. 

The following iodo-compounds have also been prepared by this 
method: 4-iodo-m-xylene, 4-iodo-o-xylene, 2-iodo-p-xylene, and 
iodo-yy-cumene. 

s-Di-p-tododiphenylethane, prepared from dibenzyl, has m. p. 152°; 
the position of the iodine atoms has been established by its oxidation 
to p-iodobenzoic acid by chromic acid in glacial acetic acid solution. 

F. B. 


Some Aromatic Fluorine Compounds. FkripEric Swarts 
(Bull. Acad. roy. Belg., 1913, 241—278).—The compounds described 
are mostly prepared by decomposing aromatic diazonium salts with 
hydrofluoric acid in vessels of silver or platinum. They were 
obtained for thermochemical investigations (compare A., 1907, ii, 9 ; 
1908, ii, 354 ; 1909, ii, 297). 

o-Fluoronitrobenzene could not be prepared: the para-isomeride 
forms colourless crystals, m. p. 27°, b. p. 205°/735 mm., and the 
meta-derivative has m. p. 3°6°, b. p. 200°/756 mm., D,, 13272, 
My 1°5207. ; 

1-Fluoro-2 : 4-dinitrobenzene forms large, colourless, hard crystals 
m. p. 25°8°, b. p. 178°/25 mm. 

m-Fluoroacetanilide crystallises in large, colourless prisms, m. p. 
845°; the para-isomeride forms tiny needles, m. p. 152°. 4-Fluoro- 
3-nitroacetanilide separates in very pale yellow needles, m. p. 138°5°. 

p-Fluorophenol, prepared by heating fluorophenetole with aluminium 
chloride, has b. p. 185°5°. It forms transparent, tabular crystals, 
w. p. 26°5—27°, but this modification changes on keeping into a 
stable form, m. p. 45°, consisting of acicular crystals resembling 
phenol. 

m-Fluorophenol, prepared by decomposing m-fluorobenzenediazonium 
sulphate, forms large, prismatic crystals, m. p. 13°7°. 0-#/worophenol, 
b, p. 151—152°, m. p. 16°1°, has a penetrating odour. 

w-T'rifluoro-m-cresol, CF,*C,H,°OH, prepared by diazotising trifluoro- 
toluidinesulphate and decomposing the diazonium compound with 
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dilute sulphuric acid, forms a viscid liquid, b. p. 178°3°, which yields 
crystals, m. p. — 1°8°. 

On diazotising o-phenetidine in hydrofluoric acid a mixture of 
o-fluorophenetole and ordinary phenetole is obtained. 0-Fluorophenetole 
has b. p. 171°4°, m. p. —16°7° m-Fluorophenetole, prepared in a 
similar manner, is a colourless liquid, b. p. 171°4°/755 mm., 
D,,-4 1°0716, mp 1°4847. 

p-Fluorophenetole cannot be separated from phenetole by distillation ; 
after fractional crystallisation the pure product had m. p. —8'5°, 
b. p. 172°8°/766 mm., D,,..1°07148, mp) 1°48257. The product described 
by Valentiner and Schwarz (Zeitsch. angew. Chem., 1898, 11, 441), 
b. p. 197°, as p-fluorophenetole is shown to be mainly p-chlorophenetole, 

On nitration of p-fluorophenol, 4-fluoro-2-nitrophenol is obtained, 
erystallising in hexagonal prisms, m. p. 73°7°; the sodiwm and potass- 
tum salts form long, red needles which explode when heated. 

The corresponding 4-fluoro-2-nitrophenetole yields colourless 
crystals, m. p. 33°79. 4-Fluoro-2: 6 dinitrophenol crystallises in very 
beautiful yellow prisms, m. p. 50°2°. 

On nitration of m-fluorophenol, a dinitro-derivative is obtained in 
large, colourless, straw-like crystals becoming yellow on expvsure to 
light, m. p. 72—74°; the constitution has not been established. 

p-Difluorobenzene prepared from p-fluoroaniline is an oil, b. p. 
88—89°, D,.., 1°1725, mp 1°4422, m. p. — 23°7°. 

On nitration 1 :4-difluoro-2-nitrobenzene is obtained as a_ pale 
yellow oil, b. p. 103°/25. mm., m. p. —11°7°; it is very viscous at 


low temperatures. The oil has D,, . 1°4671, mp 15115. E. F. A, 


Chloronitrotoluenes with Reactive Chlorine. WALTHER 
BorscuHe and Anna Frepier (Ber., 1913, 46, 2117—2131. Compare 
A., i, 175).—In continuation of the earlier investigation which led to 
the isolation of pure 2-chloro-3 : 5-dinitrotoluene, the authors have 
turned their attention to the corresponding derivatives of p-and m-chloro- 
toluenes. Their results indicate, among other facts, that pure 
4-chloro-3 : 5-dinitrotoluene has not been previously obtained (compare 
Honig, A., 1887, 1034). 

The further nitration of 4-chloro-3-nitrotoluene by gradual addition 
to a cooled mixture of equa] volumes of sulphuric acid and nitric acid 
(D 1:52) gives an impure reaction product from which by repeated 
crystallisation from alcohol pure 4-chloro-3 : 5-dinitrotoluene, needles, 
m. p. 115—116°, can be separated. It reacts with ethyl sodiomalonate 
in warm ethereal solution, producing, after acidification, ethyl 2 : 6-di- 
nitro-p-tolylmalonate, C,H,Me(NO,),*CH(CO,Et),, colourless crystals, 
m. p. 90°, which on heating with a mixture of acetic acid and a little 
diluted sulphuric acid passes into 2 : 6-dinitro-p-tolylacetic acid, 

C,H,Me(NO,),*CH,*CO,H, 
colourless needles, m. p. 241—242° (decomp.). 4-Chloro-3 : 5-dinitro- 
toluene also reacts with aniline, yielding 3 ; 5-dinitro-4-anilinotoluene. 
The chlorodinitrotoluene can also be obtained in small quantity by the 
action of toluene-p-sul phony] chloride on dinitro-p-cresol in the presence 
of diethylaniline. In preparing the compound by the first method a 
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substance, m. p. 108°, possibly 4-chloro-2 : 5-dinitrotoluene, which does 
not react with aniline, is simultaneously produced. 

The main product in the nitration of m-chlorotoluene by Reverdin 
and Crepieux’s method (A., 1900, i, 638) is 3-chloro-4 : 6-dinitro. 
toluene, m. p. 91°. It reacts in warm ethereal solution with ethyl 
sodioacetoacetate, producicg ethyl 4 :6-dinitro-m-tolylacetoacetate, 

C;H,Me(NO,),*CHAc:CO, Et, 
yellow tablets, m. p. 98°, which on warming’ with sulphuric acid 
undergoes scission, yielding 4 : 6-dinitro-m-tolylacetone, 

C,H,Me(NO,),°CH-CO-CH,, 
leaflets, m. p. 92°; also with ethyl sodiomalonate, it Bives ethyl 
4:6-dinitro-m-tolylmalonate, pale yellow crystals, m. p. 62°, which on 
heating with diluted sulphuric acid in acetic acid solution passes into 
4; 6-dinitro-m- -tolylacetic acid, colourless needles, m. p. 176°; this sub- 
stance when maintained at its m. p. loses carbon dioxide with production 
of 4:6-dinitro-1 :3-xylene, m. p. 93—94°. Zthyl 4 : 6-dinitro-m- 
tolylacetate, colourless needles, m. p. 70°, is slowly converted by the 
action of sodium and more m-chlorodinitrotoluene in alcoholic 
solution at the ordinary temperature into ethyl 4:6:4':6- 
tetranitro-di-m-tolylacetate, CO,Et*CH,|C,H,Me(NO,),],, needles, m. p. 
159—160°, and also condenses at 180° with salicylaldehyde in the 
presence of a little piperidine, producing 3-0'p-dinitro-m-tolylcowmarin, 


jH,—CH. 
ol oo? oC Cs H,Me(NO,),, yellow needles, m. p. 240°, with a 


little 4 : 6-dinitr'0-3-coumarino-2'-hydroxystilbene, 
Fete -CEs,, : J eas 
d CO C—OC,H,(NO,),."CH:CH:C,H,°OH. 
4:€-Dinitro-m-toluidine is obtainable by heating the corresponding 
chlorodinitrotoluene with alcoholic ammonia at 100°, and if the 
ammonia be replaced by aniline, phenyl-4 : 6-dinitso-m-tolylamine, 
C,H,Me(NO,)."NHPh, 

orange-coloured leaflets, m. p. 145°, is obtained. The former of these 
products readily condenses at 180—190° with benzaldehyde in the 
presence of piperidine with formation of 4 : 6-dinitro-3-anilinostilbene, 
NHPh:C,H,(NO,),"CH:CHPh, deep red leaflets, m. p. 182°. The 
chlorodinitrotoluene likewise condenses with piperidine when heated 
with the hydrochloride of the base and sodium acetate in alcoholic 
solution, giving 4 : 6-dinitro-3-piperidinotoluene, yellow rhombs, m. p. 
116°; this can be further condensed with benzaldehyde, 4 : 6-dinitro- 
3-piperidinostilbene, yellowish-red crystals, m. p. 172°, being produced. 

If the mother liquors from the crystallisation of 3-chloro-4 : 6-dinitro- 
toluene are treated with ethyl sodiomalonate or sodioacetoacetate, an 
unreactive isomeride, 3-chloro-2:4-dinitrotoluene, yellowish-white 
needles, m. p. 73°, remains unaffected ; its structure is indicated by its 
conversion through the corresponding dinitrotolylhydrazine (hydro- 
chloride, yellow needles) by the action of ammonium hydroxide 
into 4-nitro-5-methyl-1-hydroxy-1 : 2 : 3-benzotriazole, 

N 
H,M 
C, o(N0)< (0H) >N, 

decomp, at 176° (compare Borsche and Bantacheff, A., 1911, i, 329). 
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2-Chloro-3 : 5-dinitrotoluene reacts with ethyl sodioacetoacetate in 
ethereal suspension with formation of ethyl a-4 : 6-dinitro-o-tolylaceto- 
acetate, yellow needles, m. p. 79—80°, from which 4: 6-dinitro. 
o-tolylacetone, pale yellow leaflets, m. p. 103—104°, can be obtained by 
hydrolysis with diluted sulphuric acid. In a similar manner, 
condensation with ethyl sodiomalonate yields ethyl 4 : 6-dinitro- 
o-toly/malonate, yellow prisms, m. p. 87—88°, which on heating with 
diluted sulphuric acid in acetic acid solution is converted into 
4 : 6-dinitro-o-tolylacetic acid, colourless needies, m. p. 202° (decomp.) ; 
this when heated readily loses a molecule of carbon dioxide with 
formation of 3 : 5-dinitro-1 : 2-aylene, m. p. 74—75°. D. F. T. 


Solubilities of the Rare Harth'Salts of Bromonitrobenzene- 
sulphonic Acid. S. H. Karz and Caarues James (J. Amer. Chem. 
Soc., 1913, 35, 872—874).—1 : 4: 2-Bromonitrobenzenesu! phonic acid, 
prepared by sulphonation of bromonitrobenzene, forms nicely crystal- 
line salts with lanthanum (8H,O), cerium (8H,O), yttrium (10H,0), 
praseodymium (8H,O), neodymium (8H,O), samarium (10H,0), euro- 
pium (10H,0), gadolinium (10H,O), erbium (12H,0), thulium (12H,0), 
and ytterbium (12H,O). The solubility of each salt was determined 
at 25°, and it is interesting that on plotting the solubilities against 
the atomic weight, salts containing the same amount of water of 
crystallisation fall on distinct portions of the curve. D. F. T. 


Nitration of Iodobenzene. Arnotp F. Hoiieman (Kec. Trav, 
chim., 1913, 32, 134—139).—In a previous investigation of the 
nitration of iodohenzene (A., 1912, i, 87), the author has found that 
the quantity of oitho-isomeride formed is less than that obtained in 
the nitration of tromobenzene, whilst in the nitration of other aryl 
haloids, the quantity of this isomeride increases with the atomic weight 
of the halogen, and also that a greater amount of o-iodonitrobenzene 
is obtained at ~ 30° than at 0°, although the amount of accessory product 
generally increases with increasing temperature of nitration. 

[With A. F. H. Losey pe Bruyn and W. J. pz Mooy.|—The previous 
work has been repeated and a new source of error discovered due to 
the ready solubility of o-iodonitrobenzene in iodobenzene, in which 
p-iodonitrobenzene is practically insoluble. The iodobenzene is now 
added slowly to the nitric acid (D 1°482 for nitration at 0° and D 1488 
for nitration at -30°) with brisk stirring, smaller quantities of 
concentrated nitric acid being added from time to time if the mass 
becomes too viscous. Agitation is continued for two to three hours 
after completion of the addition of iodobenzene. The mass is then 
poured into water, filtered, dried, and distilled under diminished pres- 
sure. In this manner the determination of the point of solidification 
is greatly facilitated. 

The authors are led to the conclusion that the iodobenzene does not 
differ from that of the other phenyl haloids, At — 30°, 39°1% of the 
ortho- and 60°9% of the para-isomeride are obtained, whilst at (0° the 
figures are 41°1% ortho- and 58°7% para-isomeride, H. W. 
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Some Diphenylpentanes and the Corresponding Dicye/o- 
hexylpentanes. Pau SasBatier and Marce, Murat (Compt. rend., 
1913, 156, 1951—1954. Compare this vol., i, 716; A., 1912, i, 
617, 757).—The authors have already reduced various diphenylethanes, 
diphenylpropanes, and diphenylbutanes to the corresponding dicyclo- 
hexyl derivatives, and in order to test the general character of the 
hydrogenation still further, have now submitted three of the eighteen 
theoretically possible diphenylpentanes to similar treatment. 

By catalytic treatment of -phenylpropionic acid with thoria or 
iron oxide, ae-diphenylpentan-y-one, CH,Ph*CH,°CO-CH,°CH,Ph, was 
first prepared, which, by contact with a not too active nickel at 180° 
in the presence of hydrogen, is converted smoothly into ae-diphenyl- 
pentane, a fluorescent colourless liquid, b. p. 324° (corr.), Dj 0°9924, 
ni 1559. By hydrogenation under the influence of a very active 
nickel at 165°, this hydrocarbon is entirely reduced to ae-dicyclo- 
hexylpentane, C,H,,*[CH,],°C,H,,, a colourless liquid, b. p. 311° (corr.), 
D} 0°8832, n%} 1-479, which resists the action of a cold mixture of 
nitric and sulphuric acids. 

Methyl isovalerate reacts with magnesium pheny! bromide, yielding 
aa-diphenyl-y-methylbutanol, CHMe,*°CH,°CPh,°OH, which undergoes 
dehydration when distilled under the ordinary pressure, with pro- 
duction of aa-diphenyl-y-methyl-A*-butene, CHMe,*CH:CPh,, a pale 
yellow liquid, b. p. 298—299° (corr.), Dj’ 0-9792, 1581. When 
submitted to the action of hydrogen under the influence of a sluggish 
tickel catalyst at 180°, the last-named hydrocarbon undergoes re- 
duction to aa-diphenyl-y-methylbutane, CH Me,-CH,°CH Ph,, a colourless, 
lightly fluorescent liquid, b. p. 297° (corr.), Dj} 0°9756, m5 1°551, 
which is still further reduced under the catalytic influence of a very 
ative specimen of nickel at 160—165°, giving aa-dicyclohexyl- 
ynethylbutane, CHMe,*CH,*CH(C,H,,),, a colourless liquid, b. p. 
190 —291° (corr.), Dj 0°9058, n%} 1:489. 

Magnesium ethyl iodide reacts with diphenylpropanone, 

CH,Ph-CO-CH,Ph, 

which is obtainable by catalytic treatment of phenylacetic acid with 
ion oxide, producing dibenzylethylcarbinol, CH,Ph:CEt(OH):CH,Ph ; 
this passes on mere distillation under ordinary pressure into ay-dipheny/l- 
bethyl-A*-propylene, CHPh:CEt’CH,Ph, b. p. 306—307°, Dj! 1:0159, 
nj) 1589. By means of a sluggish nickel catalyst at 230° this can be 
lydrogenated to ay-diphenyl-B-ethylpropane, CH,Ph*CHEt-Cil,Ph, a 
wlourless, fluorescent liquid, b. p. 304—-305° (corr.), Dj} 0°9855, 
n) 1553. When submitted to an active nickel catalyst below 180° 
itis reduced by hydrogen to ay-dicyclohsayl-B-ethylpropane, 

O,H,,°CH,°CH Et-CH,°C,H,,, 

4 colourless liquid, b. p. 296° (corr.), Dj 0°8966, % 1°843, which is 
lot attacked by a cold mixture of sulphuric and nitric acids. 
_Acomparison of the m. p.’s and b. p.’s of the diphenyl derivatives 
inwhich the two phenyl groups are connected by a normal chain of 
arbon atoms reveals the fact that whilst the latter increases steadily 
vith an increasing number of linking atoms, the m. p.’s exhibit an 
indulating increase similar to that observed with the dicarboxylic 
aids, It is also noteworthy that whilst all the diphenyl hydro- 
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carbons are fluorescent, this property is most marked in those having 
the two phenyl radicles coupled by a normal chain of methylene 
linkings ; the dicyclohexy] derivatives possess no fluorescence. 

D. F. T. 


The Constitution of Naphthalene. Evcen Bampercer (Ber,, 
1913, 46, 1899—1903).—Since his earlier publications (a list of which 
is appended to the paper), the author’s views on this subject have 
undergone modifications. Although he still regards the symmetry of 
naphthalene as highly probable, he realises that there has been no final 
proof. The formula suggested by Willstatter and Waser (A., 1912, 
i, 17) fails to express the reduction of naphthalene and its derivatives, 
which possess no true aromatic character, to aromatic compounds, 
This peculiar behaviour of naphthalene derivatives can be explained 
by other symmetrical formule in addition to the author’s, provided 
that they do not include a true benzene ring, but the author repeats 
his earlier statement (J. pr. Chem., 1890, 42, [2], 205) that it is not 
possible to represent completely the various chemical phenomena 
presented by naphthalene derivatives in any one formula of the usual 
type. D. F. T. 


10-Bromophenanthrene-3- or -6-sulphonic Acid. Hakan 
Sanpgvist (Annalen, 1913, 398, 125—137).—By heating with 
96—97% sulphuric acid on the water-bath and finally at 150—155°, 
10-bromophenanthrene is converted into an acid which is proved to be 
10-bromophenanthrene-3- or -6-sulphonic acid, and is isolated as the 
potassium salt. The free acid, prepared from the chloride and water 
at 130—135°, is an almost colourless, crystalline powder. It contains 
3H,O, and has m. p. 162—164°5° (anhydrous, 200—201°5°). A 10% 
aqueous solution of the acid, which is as clear and viscous as water, 
becomes syrupy by the addition of a little dilute hydrochloric, nitric, 
or sulphuric acid, and finally deposits crystals of the acid by further 
addition of the mineral acid. The following salts are described, the 
figures in brackets denoting the weight of anhydrous salt dissolved by 
100 grams of water at 195°: ammonium salt containing H,O (0°327), 
sodium salt containing 14H,O (0:°142), potassium salt with H,O (0°163), 
calcium salt with 4H,O, barium salt with 24H,O, cupric salt with 
4H,O; the last three salts are quantitatively insoluble. The methyl 
ester, m. p- 172°5—173°, ethyl ester, m. p. 173—173°3°, chloride, 
C,,H,O,CIBr8, m. p. 184°5—185°, sulphonamide, m. p. 280—281°, and 
dimorphous anilide, m. p. 185°5—186° or 193°, are described. 

By oxidation with chromic acid in boiling glacial acetic acid, 
10-bromophenanthrene-3-(or 6-)-sulphonyl chloride and methyl 10- 
- bromophenanthrene-3-(or 6-)-sulphonate respectively yield substance, 
m. p. 230—238° and 230—233°, which are apparently phenanthra- 
quinone-3-sulphony! chloride, m. p. 232—234°, and methyl phenanthra- 
quinone-3-sulphonate, m. p. 234°, respectively. 

Potassium or methy! 10-bromophenanthrene-3-(or 6-)-sulphonate are 
not attacked by reducing agents in acid or neutral media ; concentrated 
aqueous ammonia and ziuc dust on the water-bath reduce the potassium 
salt, yielding phenanthrene-3-sulphonic acid. C.8. 
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Photochemical Transformations of Acenaphthylene. II. 
Kart DzrewoNski and C. Pascwatski (Ber., 1913, 46, 1986 —1992. 
Compare A., 1912, i, 844).—The two hydrocarbons, m. p. 306—307° 
and wm. p. 232—234°, which are obtained by the action of sunlight on 
acenaphthylene are cis-trans-isomerides and may be represented by 
the formule : 


The compounds are formed in different quantities according to the 
nature and concentration of the solution and to the intensity of the 
light. They both yield naphthalic anhydride on oxidation and are 
partly converted into the parent substance in the molten state, 
but they form entirely different picrates and bromo-.compounds. 
Although it cannot be said which of the isomerides is the labile 
modification, it is proposed to call the higher and the lower melting 
forms a- and B-heptacyclene respectively. 

The former is the chief product when a benzene solution of 
acenaphthylene is illuminated, but the §-form predominates when 
petroleum is used as the solvent. B-Heptacyclene, C,,H,,, forms large, 
monoclinic prisms or tablets, a:b:¢c=0°7223:1:0°9527, B=119°8’, 
and is readily soluble in benzene. Both substances yield new, 
complex hydrocarbons when kept in the molten state for some time, 
but, when the mass is quickly cooled, some acenaphthylene is 
obtained and this is probably the parent of the new compounds, for 
it is unstable above 110°. 

a-Heptacyclene combines with two molecules of picric acid in 
ethylene dibromide solution, yielding the picrate, 

C,,H,,,2C,H,(NO,),-OH, 
in orange needles, m. p. 225-—227°, which are decomposed even by 
solvents, whereas B-heptacyclene forms a stable picrate, 
Cy4Hj¢,CgH,(NO,),"OH, 
in carmine-red needles, m. p. 215—216°. The a-hydrocarbon reacts 
very sluggishly with bromine in the cold, but the £-form absorbs 
bromine at once. J.C. W. 


Perylene and Its Derivatives. II. Ricnarp Weirzenséck and 
Curistian Szer [with A. von Bartscu] (Ber, 1913, 46, 1994—2000. 
Compare A., 1910, i, 616).—Attempts have been made to improve the 
yield of perylene or its derivatives. “The best result was obtained by the 
condensation of 4 ; 4’-dicyano-1 : 1’-dinaphthyl to 3 : 10-dicyanoperyleue. 

From bromonaphthalene and aluminium chloride, a 4% yield of 
perylene was obtained at 140°, but at 30—35° the product was 
2 :2'-dinaphthy], which was probably formed by the rearrangement of 
1:1-dinaphthyl, B-Dinaphthylene oxide (lckst:in, A., 1905, i, 885) 

312 
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was also heated with aluminium chloride, when alkali extracted from 

the product, l-hydroxyperylene (1). This forms long, slender, yellow 

needles, m. p. 197°, which give yellow solutions with green fluorescence, 

and yield a benzoate, C,,H,,0,, in slender, lemon-yellow needles, m. p. 

rN 170—170°5°, and a methyl ether in 

| / — page Pag p. 111° The 

residue from the extraction with 

Wows alkali contained 1 : 12-/uroperylene 
(I) | | 9 an, which f ddish 

. ch forms a reddish-brown 

; i \% powder, and gives dark red solu- 

RA 107 AY tions with yellowish-brown fluores- 

7 ’ cence. 

3: 10-Dicyanoperylene, C,.H,,N., was obtained in good yield by the 
condensation of 4: 4’-dicyano-1 : 1'-dinaphthyl (Seer and Scholl, this 
vol., i, 734) in brown, microscopic needles, m. p. 368—369°. It is 
sparingly soluble in acetic acid or xylene with intense green fluorescence, 
and yields 3 : 10-perylenedicarboxylic acid, C..H,,O,, when heated with 
alcoholic sodium hydroxide in a sealed tube. The acid forms reddish- 
brown, microscopic needles, and the solutions in alkalis are yellow with 
intense green fluorescence. The ethyl ester, C,,H,.O0,, forms brick-red 
leaflets, m. p. 247—248°. 

4: 4'-Di-iodo-1 : 1’-dinaphthy] ( Willgerodt and Schlésser, A., 1900, i, 
282) was prepared from naphthidine by treating the diazonium salt with 
potassium iodide. When heated with aluminium chloride, extensive 
decomposition took place. J.C. W. 


Degradation of Decacyclene [Trinaphthylenebenzene]. 
Kari DziEwonski [with J. Popedrska and A. Mixiaszewskr] (Ber., 
1913, 46, 2156—2162).—When finely powdered decacyclene (A., 
1903, i, 431) is heated for some hours with sodium dichromate and 
30% sulphuric acid, it is broken down into tribenzoylenebenzenetricarb- 


12 
1 


The acid gives blood-red solutions in alkalis, and forms, by pre- 

\ cipitation, a brown silver salt, C,)H,O,Ag,, and 

( a ) a reddish-brown barium salt, (CyH,0,),Bay. 

oe When the calcium salt is distilled with lime, a 

o—t sublimate of large, orange-yellow needles of 
oF \ tribenzoylenebenzene (truxenequinone), 


an C co 
i) Yl ~ O(<h er . 
- | \—! (atichael, A., 1906, i, 518) is formed. On heating 
ieee the acid for three or four hcurs with the 


theoretical amount of potassium permanganate in a large excess of 2% 
sodium hydroxide, it is oxidised to dicarboxyphenylglyoxylic acid, 
O,H,(CO,H),"CO-CO,H (Graebe and Bossel, A., 1896, i, 436), and an 
acidic by-product, but complete oxidation with an excess of perman- 
ganate results in the formation of hemimellitic acid (Graebe and 
Leonhardt, A., 1896, i, 437). The constitution of decacyclene 18 
therefore represented by the annexed formula. J.C. W. 


ORGANIC CHEMISTRY. i, 849 


Strain Laws of Ring Systems. Oscar Hinspere (J. pr. Chem., 
1913, 88, [ii], 58—60).—It has been shown previously (A., 1902, i, 
238; 1904, i, 200) from a comparison of the stability of various 
azines and acridine derivatives, that the strain in tertiary ring 
systems, composed of 6-membered rings arranged in linear order, 
increases rapidly with the complexity of the molecule, so that a 
system containing five conjugated rings is either very unstable or 
incapable of existence. 

The author refers to the unsuccessful attempts of W. A. and 
M. Mills (T., 1912, 101, 2194) to prepare dinaphanthracene by the 
oxidation of its di- and tetra-hydro-derivatives in support of this view, 
and points out that their work renders it probable that the strain 
laws, developed by him for ring-systems containing carbon and nitrogen, 


are also applicable to systems composed wholly of carbon rings. 
F. B. 


Metaquinonoids, II. Orro Srark and O. Garsen (Ber., 1913, 46, 
2252—2259).—The possibility that the yellow hydrocarbon, obtained 
previously (this vol., i, 362) by the removal of halogen from tetra- 
phenyl-m-xylylene dichloride, is a triarylmethyl derivative and not a 
true metaquinonoid compound, is excluded on account of the com- 
paratively great stability of ‘the hydrocarbon towards air and oxygen, 
and its inability to form additive compounds with ether, ethyl acetate, 
benzene, alcohol, acetic acid, aud acetic anhydride. 

A benzene solution of the hydrocarbon, after being exposed to air 
for eight weeks, and occasionally treated with oxygen during this 
time, deposited a white, amorphous oxide, 


fs aa aa he CPh,°O°0-CPh, Pe 
\_Z_oph,/ 

which is insoluble in all the usual solvents with the exception of hot 

nitrobenzene, and when heated becomes discoloured and slowly 

decomposes at 200°, the decomposition being complete at 250°. 

On treatment with hydrogen chloride in benzene, it yields an 
additive compound formed by the union of four molecules of the 
hydrocarbon with one of hydrogen chloride. This compound crystal- 
lises in white needles, m. p. 286—287° (decomp.), with previous 
darkening at 275°, and is considered to have the following 


constitution : 
CPh,°C,H,°CPh,°CPh,°C,H,-CHPh, 
| 


° 
CPh,°C,H,°CPh,°CPh,°C,H,*CPh,Cl 

It dissolves in boiling benzene, yielding deep yellow solutions, but 

the molecular weight in these solutions is only half that corresponding 

with the above formula. The authors interpret these results as 

indicating that. the substance undergoes dissociation, at the position 

shown by the dotted line, into two triarylmethy| residues. 

During the preparation of the hydrocarbon, an isomeride was 
obtained (Joc. cit.) which had a higher m. p., and was supposed to 
be identical with Thiele’s tetraphenyl-p-xylylene. The identity of 
the two compounds has now been fully established. The simultaneous 
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formation of the para-quinonoid hydrocarbon is due, however, not to 
a wandering of the groups in the meta-compound as was imagined 
previously, but to the original methyl isophthalate, from which the 
hydrocarbon was prepared, being contaminated by considerable 
quantities of methyl terephthalate. 

The diethyl ether of tetraphenyl-m-xylylene glycol, prepared by 
boiling the corresponding chloride with alcohol, has m. p. 116—117°; 
the methyl ether, m. p. 103—104°. The diacetyl derivative, prepared 
from the glycol and acetic anhydride, has m. p. 90—91°'5°. 

Tetraphenyl-p-xylylene glycol crystallises from glacial acetic acid 
in well developed prisms, m. p. 168—169°, containing the solvent 
(1 mol.), which is removed by heating the crystals under diminished 
pressure at 130—140°; the glycol then has m. p. 171—171°5°. The 
diacetyl derivative sinters at 198°, m. p. 203—204°. 

Tetraphenyl-p-cylylene dichloride, prepared by passing hydrogen 
chloride into an acetic acid solution of the glycol, crystallises in 
slender, flat prisms, m. p. 239—240°, with previous sintering and 
darkening. F. B. 


Nitro-derivatives of p-Phenetidine. Frépitric Reverpin and 
Lupwick Firsrenpere (Arch. Sci. phys. nat., 1913, 35, 594—605; 
Bull. Soc. chim., 1913, [iv], 13, 671—681).—-The present work has 
been undertaken in continuation of the experiments of Reverdin and 
de Luc (A., 1909, i, 377, 913) on the nitration of p-anisidine. The 
initial materials in the various experiments are aceto-p-phenetidide, 
toluenesulpho-p-phenetidide, o-ndtrotolwenesul pho-p-phenetidide, 

OEt’C,H,-NH-SO,°C,H,Me-NO,, 
needles, m. p. 128°, and m-nitrophenylsulpho-p-phenetidide, 
OEt-C,H,*NH:SO,°C,H,°NO,, - 
prismatic needles, m. p. 129—130°, the two latter substances being 
obtained by the action of the corresponding chlorides on an alcoholic 
solution of p-phenetidine in the presence of sodium acetate. 

2 : 3-Dinitro-p-phenetidine (compare Wender, A., 1890, 751) is formed 
by the action of concentrated sulphuric acid on 2 : 3-dinitro-p-toluene- 
sulphophenetidide, white needles, m. p. 163°, obtained by the addition 
of nitric acid (D 1°52) to a solution of toluenesulpho-p-phenetidide in 
glacial acetic acid. 

3 : 5- Dinitro-o-nitrotol uenesul pho-p-phenetidide, 

OEt-C,H,(NO,)."NH°SO,°C,H,Me-NO,, 

slender needles, m. p. 163°, is prepared by the action of nitric acid 
(D 1:4) on a solution of o-nitrotoluenesulpho-p-phenetidide in glacial 
acetic acid. Energetic treatment with concentrated sulphuric acid 
converts it into 3 : 5-dinitro-p-aminophenol, m. p. 230°, from which the 
position of the nitro-groups is ascertained, whilst a milder treatment 
leads to the formation of 3 : 5-dinitro-p-phenetidine, red leaflets, m. p. 
138—139°. The same base can be obtained by the saponification of 
the product formed when 3-nitrotoluenesulpho-p-phenetidide is nitrated 
in acetic acid solution. 

When phenacetive is nitrated in sulphuric acid solution under 
definite conditions, 2 : 6-dinitro-p-phenacetine, OEt-C,H,(NO,),"N HA¢, 
white needles, m. p. 148°, is formed, which, when hydrolysed by dilute 
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sulphuric acid, is converted into 2 :6-dinitro-p-phenetidine, yellow leaflets, 
m. p. 172°. The constitution of the base follows from the identity 
with the product obtained by the ethylation of isopicramic acid. 

Unsuccessful attempts have been made to prepare 2: 5-dinitro-p- 
phenetidine by the nitration of phenacetine or of m-nitrobenzene- 
sulpho-p-phenetidide. In the latter case, the main product of the 
change was a 2: 3-dinitro-derivative, m. p. 178°, which, on hydrolysis, 
yielded 2 : 3-dinitro-p-phenetidine, smaller quantities of a 3 : 5-dinitro- 
derivative being also formed 

2:3:5-T'rinitrotoluenesulpho-p-phenetidide, white needles, m. p. 217°, 
is prepared by nitrating 2 : 3-dinitrotoluenesulpho-p-phenetidide, and, 
when acted ov by sulphuric acid, yields 2 : 3 : 5-trinitro-p-phenetidine, 
fine red needles with green reflex, m. p. 126—127°. The constitution 
of this substance is deduced from its analogy with the trinitro-p-anisidine 
obtained by Reverdin (A., 1910, i, 470) in which the nitro-groups are 
in the 2:3:5-positions, that in position 2 being mobile (compare 
Meldola and Kuntzen, T., 1910, 97, 444). This is established by 
converting it into dinitroguaiacol, dinitrocatechol, and dinitroveratrole 
of known constitution. 

2:3 :5-Trinitroaceto-p-phenetidide, OEt’C,H(NO,),,NHAc, white 
needles, m. p. about 245°, is obtained by the action of acetic anhydride 
and a trace of concentrated sulphuric acid om the free amine. 

The followivg derivatives have been prepared by the replacement of 
the mobile nitro-group of 2 : 3 : 5-trinitro-p-phenetidine ; 3 : 5-dinitro-2- 
anilino-p-phenetidine, OEt*C,H(NO,),(NH,)-NHPh, brown leaflets, 
m, p. 151—152° ; 3 : 5-dinttro-2-methylamino-p-phenetidine, 

OEt’C,H(NO,),(NH,)>NHMe, 
red needles, m. p. 166—167° ; 3 : 5-dinitro-2-dimethylamino-p-henetidine, 
OEt-C;H(NO,),(N H,)*NMe,, m. p. 119—120°; 3 : 5-dinitro-2-phenoxy-p- 
phenetidine, OKt-C,H(OPh)(NO,),"NH,, red needles, m. p. 185—186°; 
3 : 5-dinitro-2-amino-p-phenetidine, OEt*C,H(NO,),(NH,)., m. p. 250°; 
3 : 5-dinttro-2-piperidino-p-phenetidine, 
OEt-C,H(NO,),(NH,)°C;NH,,, 
red leaflets, m. p. 143—144° 
2: 5-Dinitro-1-ethoxy-3 : 4-quinonediazide (annexed formula : comp2re 
Meldola and Reverdin, T., 1910, 9'7, 1204) is formed 
by the addition of sodium nitrite to a solution of 
2:3:5-dinitro-p-phenetidine in sulphuric acid. It 
2 separates from acetic acid in orange prisms, m. p. 
186°. 
3 : 5-Dinitro-2-hydroxy-p-phenetidine, brown needles 
or blackish crystals with green metallic reflex, m. p. 
166—167°, is prepared by boiling a solution of 2:3: 5-trinitro-p- 
phenetidine in acetone with an alcoholic solution of sodium acetate. 
When the amino-group is removed in the usual manner, 3 : 5-dinitro- 
2-hydroxyphenetole, yellow leaflets, m. p. 155°, is obtained, the barium 
and silver salts of which were also examined. ‘The latter, when treated 
with an alcoholic solution of ethyl iodide, yields slightly impure 
3: 5-dinitro-1 : 2-diethoxybenzene, m. p. 90—91°, probably identical 
with the product described by Blanksma (A., 1905, i, 431)sto which 
the m. p. 94—-95° is now assigned. H. W. 
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The Molecular Rearrangement of Triphenylmethylhydroxy]- 
amine. Juiius Srizetirz and Paut N. Leecu (Ber., 1913, 46, 
2147—2151).—In accordance with Stieglitz’s views as to the molecular 
rearrangement of bromoamides, hydroxamic acids, etc. (A., 1897, 
i, 43), which regard the Beckmann rearrangement with an oxime 
to occur by the steps 


HCl H,0 
CR,:N-OH —> CR,Cl-NH-OH —> CR,CI*N: —> CRCINR, 
it is found that triphenylmethylhydroxylamine, CPh,-NH-OH, which 
in constitution closely resembles the first class of product in the above 
series of changes, when treated in ethereal solution with phosphorus 
pentachloride is converted into benzophenoneanil, CPh,:NPh, m. p. 


111—112°. The above course of the rearrangement is thus confirmed, 
D. F. T. 


The Molecular Rearrangement of Triphenylmethylbromo- 
amine. Juxius Srieciitz and JsaBeLLe Vossuren (Ber., 1913, 46, 
2151—2156).—In an endeavour to decide which of the tautomeric 
forms R°CO-NMX and R°C(OM):NX (M=metal, X=halogen) of 
the metallic ealts of the halogenamides is to be regarded as the inter- 
mediate stage in the production of amines from halogen-amides by 
Hofmann’s rearrangement, the authors have prepared and examined 
triphenylmethylbromoamine, CPh,;-NHBr, with which the possibility 
of tautomerism is excluded. By the action of alkali, the elements of 
hydrogen bromide are eliminated from this substance with formation 
of benzophenoneanil. The series of changes must therefore be 
CPh,NHBr -—~> CPh,-NMBr -+> CPh,-N? -—~ CPh,:NPh, The 
former of the alternative structures thus receives support without 
excluding the possibility of the second formula being the correct one 
for the structure involved. 

Triphenylmethylbromoamine, colourless crystals, m. p. 63°, was 
obtained by the action of bromine on ‘triphenylmethylamine in 
chloroform solution in the presence of sodium hydroxide solution. By 
heating with soda-lime at 100—120°, or with a hot methyl alcoholic 
solution of sodium methoxide, it is converted into benzophenoneanil, 
m. p. 111—112°. 

When heated to its m. p., triphenylmethyldichloroamine rapidly 
loses chlorine with the formation of benzophenoneanil with a little 
chlorobenzophenoneanil. D. F. T. 


Oxidation of Organic Developers with Silver Salts. 
p-Aminophenol and Metol. Fritz Kropr (J. pr. Chem., 1913, [1], 
88, 7377) —On the addition of silver nitrate to an aqueous solution 
of p-aminophevol or p-methylaminophenol, the liquid acquires 4 
bluish-violet colour and benzoquinone is produced. 

In ammoniacal solution a blue coloration is produced, but no 
definite compound could be isolated from the reaction product. 

When dissolved in aqueous sodium hydroxide aud treated with 
silver bromide, p-aminophenol yields a swhstance which crystallises in 
brown leaflets having a metallic glance, m. p. 194° (not sharp), and 
gives a dark blue coloration on treitment with phencl and ammonia. 
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The addition of silver bromide to a solution of p-aminophenol in 
aqueous sodium hydroxide and in the presence of potassium meta- 
bisulphite results in the formation of a small amount of a white 
substance, which is probably asulphonic acid ; under similar conditions 
metol yields a strongly green fluorescent solution, but no definite 
compound could be isolated. 

The amount of silver reduced in the above reactions, and also the 
amount of sulphite which disappears, depends on the conditions under 
which the reduction is carried out. F. B. 


Nitration of Anisole to Trinitroanisole. A.trrep L. Broap- 
pent and Fin Sparre (Highth Inter. Cong. App. Chem., 1912, 4, 
15—17).—No experimental details of the preparation of 2:4 : 6-tri- 
nitroanisole from anisole appear to have been published; the literature 
contains merely statements that the nitration is possible. 

After considerable difficulties, the authors have evolved the follow- 
ing details which permit a yield of 85% of that theoretically expected 
from the anisole taken, 

A mixture of 130 grams of nitric acid (D 1°52) with 220 grams 
of sulphuric acid (D 1°84), which is mechanically agitated by a stirrer, 
is cooled to —5° by immersion in a freezing mixture of ice and salt 
whilst 30 grams of anisole are added in small drops. The addition 
should occupy two to three hours, and the temperature of the mixture 
should never reach 0°. After all the anisole has been introduced, the 
temperature is raised to 65—70° for twenty minutes with continued 
stirring, and the mixture is then poured into water. After washing 
with warm water and dilute sodium carbonate solution successively, 
with subsequent drying, the product has m. p. 64—65°, D” 1-408, and 


is slowly hydrolysed by water to methyl] alcohol and picric acid. 
D. F. T. 


Hydrolysis of Trinitroanisole by Alkalis and Water. 
Watter E. Masuanp and Fin Sparre (Highth Inter. Cong. App. Chem., 
1912, 4, 77).—Pure trinitroanisole is hydrolysed fairly rapidly by 
hot solutions of the alkali carbonates and slowly by hot water; the 
action of each of these in the cold is much more feeble. Picric acid is 
produced in each case, EP. Bs Es 


Action of Nitric Acid on Halogen Derivatives of o-Alkyl- 
phenols. II. Nitric Acid Derivatives of 3:4:5-and 3:5:6- 
Tribromo-o-cresols. THeopor Zincke and Netson W. JANNEY 
(Annalen, 1913, 398, 343—353).—3:4:5- and 3:5: 6-Trbromo- 
o-cresols react with nitric acid in the sense of the equation: C,H,OBr, + 
2HNO, = C,H,O,N,Br,+ H,O, but the two products exhibit quite 
different behaviour. 3:4:5-Tribromo-o-cresol and nitric acid, D 1:48, 
yield by keeping 3:4 :5-tribromo-o-cresol nitroguinitrol, 

NO,-0-C(0H)< CMe CH opr 
2 CBr(NO,):CBr , 
m. p. 126° (decomp.), colourless needles, which is not reconverted into 


the tribromo-o-cresol by reduction, yields tribromo-p-toluquinone by 
Warming with concentrated sulphuric acid, and by boiling with 
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toluene, glacial acetic acid, or tetrachloroethane is converted by loss of 
nitrosyl bromide into 4 : 5-dibromo-o-toluguinone 2-nitrate, 
NO,-0-0(0H)<CMe-CHS op, 
2 CO—CBr ' 
m. p. 173° (decomp.), pale yellow prisms. The latter is stable, dis. 
solves in alkalis, and is reduced by stannous chloride, hydrochloric 
acid, and a little alcohol, to 4 :5-dibromo-2 : 3-dihydroaytoluene, m. p. 
104°, colourless needles, which forms a diacetyl derivative, m. p, 
137—138°, and is oxidised by nitric acid, D 1:15, to 4:5-dibrome. 
o-toluguinone, C,H,O,Br,, m. p. 96—98°, dark red, crystalline powder, 
3:5:6-Tribromo-o-cresol and nitric acid, D 1°48, at 0° yield 3:5:6- 
tribromo-o-cresolnitroquinitrol, N0,-0-C(0H)<oMaNo,)-OB: >CBr, 
m. p. 96° (decomp.), faintly yellow leaflets or needles, which re- 
generates the tribromo-o-cresol by reduction with stannous chloride 
solution after being initially heated with glacial acetic acid for a short 
time. C. 8. 


Bromo-derivatives of o-Cresol. Netson W. Janney (Annalen, 
1913, 398, 354—372).—The author describes the preparation of some 
of the unknown brominated o-cresols; usually the constitutions are 
determined by converting the substance ultimately into a quinone of 
the ortho- or of the para series. 

4-Bromo-o-cresol, m. p. 80°, broad needles, prepared from diazotised 
4-bromo-o-toluidine in the usual manner, forms a benzoate, m. p. 41°, 
and is converted by nitric acid, D 1°4, in glacial acetic acid into a 
nitro- and a dinitro-derivative, the latter, m. p. 169°, erystallising in 
yellow prisms. 

3 : 4-Dibromo-o-cresol, m. p. 94—95°, colourless needles, is obtained 
by brominating 4-bromo-o-cresol in chloroform in the presence of a 
little iron. It forms an acetate, m. p. 49°, is converted by nitric acid, 
D 1°52, in glacial acetic acid into the preceding bromo-dinitro-o-cresol, 
and yields 3: 4-dibromo-5-nitro.o-cresol (see below) by treating its 
solution in glacial acetic acid with powdered sodium nitrite. 3:6- 
Dibromo-o-cresol, m. p. 38° (benzoate, m. p. 104°, white needles), is 
prepared in a similar manner from 6-bromo-o-cresol. Its constitution 
follows from the fact that it yields only oily products by treatment 
with sodium nitrite and acetic acid; were it 5 : 6-dibromo-o-cresol, it 
must have yielded 5 :6-dibromo-3-nitro-o-cresol identical with that 
obtained from 3 : 5 : 6-tribromo-o-cresol (see below). 

3: 5-Dibromo-o-cresol is already known. By treatment with sodium 
nitrite and acetic acid at 12—15°, it is converted into 5-bromo-J- 
nitro-o-cresol, by the reduction of which 5-bromo-3-amino-o-crerol 
(diacetyl derivative, m. p. 203°) is obtained. The hydrochloride of the 
last substance, dissolved in glacial acetic and concentrated hydro- 
chloric acids, is converted by moist chlorine into the diketo-chloride, 
COIBr< our cn 00, m. p. 80°, stout, yellow prisms, by the reduction 
of which by stannous chloride 4: 6-dichloro-5-bromo-2 : 3-dihydroxy- 
toluene, m. p. 186°, colourless needles (diacetate, m. p. 176—177°), 18 
obtained. By oxidation with nitric acid, D 1:4, the last compound 1s 
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enverted into 4 : 6-dichloro-5-bromo-o-toluquinone, m. p. 121—122°, 
red, crystalline powder. . 

By treatment with nitric acid, D 1:4, and glacial acetic acid, 3 : 5- 
dibromo-o-cresol yields Auwers’ 3-bromo-5-nitro-o-cresol, and finally 
3:5-dinitro-o-cresol. By reduction with alcohol and stannous chloride, 
the former is converted into 3-bromo-5-amino-o-cresol, m. p. 146°, stout 
prisms (acety? derivative, m. p. 152°; deacetyl derivative, m. p. 167°), 
from the hydrochloride of which 3-bromo-p-toluquinone is obtained by 
oxidation with potassium dichromate and dilute sulphuric acid. 

3:4:5-Tribromo-o-cresol, m. p. 89° (not 79°, as stated in the 
literature), which is only occasionally obtained pure by the 
bromination of o-cresol, is prepared in 90—95% yield by the action 
of bromine and iron on 4-bromo-o-cresol in cold chloroform. It is 
most conveniently obtained by treating a solution of 3: 5-dibromo- 
ocresol in glacial acetic acid with 10% calcium hypobromite, and 
varming the resulting keto-bromide, C,H,OBr,, m. p. 110° (decomp.), 
yellow prisms, with concentrated sulphuric acid. The action of 
sdium nitrite and glacial acetic acid on 3: 4 : 5-tribromo-o-cresol 
yields Zincke and Hedenstrém’s 3 : 4-dibromo-5-nitro-o-cresol, which 
by successive reduction, conversion into the diketo-chloride, and 
reduction is converted into 3 : 6-dichloro-4-bromo-p-toluquinol, , 

CMe:CCl 
OC 6c) .9p, 200: 
m. p. 200—201°, white pri~ms or needles (diacetate, m. p. 226—227°). 
By oxidation with nitric acid, the quinol is converted into 3 : 6-dichloro- 
4-bromo-p-toluquinone, m. p. 233°, yellow, hexagonal leaflets. The 
production of a para-quinone proves the constitution of 3: 4:5-tri- 
bromo-o-cresol and also of 3 : 4-dibromo-o-cresol. 
3:5:6-Z'ribromo-o-cresol, m. p. 91°, prismatic needles (acetate, 
m. p. 76—77°), is prepared from 6-bromo-o-cresol in a similar manner 
a33:4-5-tribromo-o-cresol from 4-bromo-o-cresol. By treatment 
with sodium nitrite and glacial acetic acid at 12—15°, it yields 
): 6-dibromo-3-nitro-o-cresol, m. p. 100°, pale yellow needles (acetate, 
m. p. 74°), from which 4 :6-dichloro-5-bromo-2 : 3-dihydroxytoluene 
and 4: 6-dichloro-5-bromo-o-toluquinone, identical with the corre- 
sponding substances. obtained from 3 : 5-dibromo-o-cresol, are obtained 
by reduction and treatment of the keto-chloride in the usual 
manner, C. S. 


[1-Methylcyclopentane-1-carboxylic Acid.] I. Perrov (J. Russ. 
Phys. Chem. Soc., 1913, 45, 644).—For this acid the author finds the 
constants, b. p. 216— 217°, Dj 1:0386 (compare Tschitschibabin, this 
vol., i, 467). T. H. P. 


Four Different Anhydrides of Dibenzylacetic Acid. The 
Catalytic Action of Metaphosphoric Acid on Acid Chlorides. 
HERMANN LeucHS, JOHANNES WuTKE, and Ericu GresEver ( Ber., 1913, 
46, 2200—2215).—According to Staudinger and Ott (A., 1908, i, 602) 
the action of thionyl chloride on malonic acids results primarily in the 
mation of the semi-chlorides which may subsequently part with 
‘arbon dioxide to give the acetyl chlorides, or lose hydrogen chloride 
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to form malonic anhydrides and finally ketens, as in the following 


case : 
COCI 


CHMe,-COCI <— OMe,<C 0G, —> OMe,<gg>0 —> CMe,0:00 
2 


In the case of dibenzylmalonic acid, the chief product is dibenzylacety| 
chloride, but a by-product is also formed which is a simple polymeridg 
of dibenzylketen and is shown to be tetrabenzyleyclobutan-1 : 3-dione, 


C(CH,Ph),<CO>C(CH,Ph),. That its formation is due to the inter. 


vention of dibenzylketen is assumed from the fact that the substance 
could not be obtained from dibenzylacetic acid or dibenzylacety] 
chloride. 

In order to moderate the action of thionyl chloride, with the hope of 
obtaining the semi-chloride of dibenzylmalonic acid, the reagent was 
diluted with ether, but it was found that the action was too moderate, 
the product being the ordinary anhydride of dibenzylacetic acid, 
[CH(CH,Ph),°CO],0. 

Attempts were made to prepare the cyclobutane derivative from 
dibenzylacetyl chloride. When this substance was heated at 250° it 
gradually parted with hydrogen chloride, but the product was a third 
avhydrtde, m. p. 145°. In some experiments on the preparation of the 
chloride, it was found that, unless an excess of phosphorus penta- 
chloride was employed, the metaphosphoric acid, or some similar 
product from the phosphoryl] chloride, exerted a catalytic influence 
on the elimination of hydrogen chloride, so that, on distillation ina 
vacuum, very little acid chloride was obtained, the chief product being 
a fourth, oily anhydride. This recalls the formation of bis-a-hydrin- 
done-(2:2)-spiran by the action of phosphorus pentachloride on 
dibenzylmalonic acid (A., 1912, i, 179), in which case it is now found 
that the yield can be improved by the above process. Since the 
oil forms a hydrazone and is similar in deportment to methyl-, ethyl- 
and phenyl-a-hydrindones, it is 2-benzyl-1-hydrindone, 


OH ,<G¢.2>CH-CH,Ph. 


The solid anhydride, m. p. 145°, is bimolecular, does not yield a 
hydrazone, forms dibenzylacetic acid and 2-benzylhydrindone on 
hydrolysis with alcoholic potassium hydroxide, and dibenzylacety! 
chloride and 2-chloro-2-benzyl-l-hydrindone under the influence of 
phosphorus pentachloride. It is therefore the O-dibenzylacetyl derivative 
of l-hydroxy-2-benzylindene, the enolic form of 2-benzylhydrindone, 
CH,°C:CH,Pa 

CoH" .0-C0-CH(CH, Ph), 

Dibenzylmalonic acid was boiled with thionyl chloride, and, after 
distilling off the dibenzylacetyl chloride at 203—204°/15 mm., the 
residue was extracted with light petroleum, leaving a 10% yield of 
tetrabenzyleyclobutan-| : 3-dione, C,.H,,0,, which crystallised from 
benzene in colourless, ligut needles, m. p. 249—251°, and sublimed at 
220—230°/18 mw. When hydrolysed by alcoholic sodium hydroxide, 
it gave s-tetrabenzylacetone, CO[CH(CH,Ph),],, in the form of well- 
defined prisms, m. p. 1245—125:5° (compare tetraphenylacetone, 


ORGANIC CHEMISTRY. i, 857 


Staudinger, A., 1911, i, 306). “ The ordinary dibenzylacetic anhydride, 
Cao H 99s crystallised from alcohol in prisms, m. p. 75—76°, and 
formed dibenzylacetamide and ammonium dibenzylacetate when treated 
with ammonia in ether. 

Dibenzylacetyl chloride, C,,H,,OCI, was prepared by the action of 
thionyl chloride on dibenzylacetic acid. The residue after distilla- 
tion contained a little of the true anhydride, m. p. 75—76°, but no 
gelobutane derivative. The chloride is a viscous, almost colourless 
oil, b. p. 150°/0°25 mm., and the pale yellow, crystalline mass described 
by Schneidewind (A., 1888, 704), was probably not dibenzylacetyl 
chloride. After heating the oil for an hour at 245—255° in a low 
vacuum, and subsequently distilling off the unchanged chloride in a 
high vacuum, the residue was extracted with chloroform, precipitated 
by petroleum, and the 1 -dibenzylacetoxy-2-benzylindene, C,.H,,0,, was 
recrystallised from benzene in the form of shining, four or six-sided 
leaflets, m. p. 144—145°. On oxidation it yielded benzoic and phthalic 
acids and benzaldehyde, and on treatment with phosphorus penta- 
chloride in chloroform suspension, it gave dibenzylacetyl chloride and 
2.chloro-2-benzylhydrindone, ink, — 
soluble in cold petroleum, forms long, colourless, glistening leaflets, 
m. p. 74—75°, and may be prepared by passing chlorine into a chloro 
form solution of 2-benzylhydrindone. 

When dibenzylacetic acid is treated with a slight excess of phos- 

phorus pentachloride, the chief product is the acid chloride, but when 
an insufficient amount of the reagent is employed and the product is 
evacuated at 200—250°, hydrogen chloride is eliminated and 2-benzyl- 
hydrindone distils over, mixed with a little unchanged acid. The 
distillate is added to an ethereal solution of ammonia, filtered, and 
re-distilled, giving a yellow, viscous, almost odourless oil, b. p. 
223°5—224°5° (corr.)/20 mm. Phosphorus pentachloride converts it 
into 1-chloro-2-benzylindene, Cp, <Co p> C-CH,Ph, which crystallises 
in massive prisms, m. p. 64—65°, b. p. 206°%(corr.)/13 mm., and yields 
benzaldehyde and benzoic and phthalic acids on oxidation. Its 
dibromide, C,,H,,C1Br., forms massive, sparkling, six-sided plates, 
m. p. 97—98°, which are hydrolysed in aqueous alcohol to 2-bromo-2- 
benzylhydrindone, C,,H,,0Br. The latter is best obtained by the 
action of bromine on {-benzylhydrindone, and forms colourless, 
sparkling, six-sided leaflets or prisms, m. p. 80—81°. 
_ The phenylhydrazone of 2-benzylhydrindone, C,,H,)N., crystallises 
in light yellow, four-sided tablets, and, like the hydrazone of hydrin- 
done itself (Kipping, T., 1894, 65, 493), it has not a constant m. p. 
When the ketone is heated to 130° with an excess of phenyl- 
hydrazine, however, a product, C,,H,,N,, is obtained in short, 
colourless prisms or tablets, m. p. 190—192°. J.C. W. 


The latter is in- 


[Polymerisation. ] Carv Lizpermann (Ber., 1915, 46, 2084—2086). 
—Polemical. A reply to Kronstein (this vol., i, 725). 
D. F. fF. 
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Some Derivatives of Diphenyleneacetic | Fluorene.9. 
carboxylic] Acid and Bisdiphenylenesuccinic [9 : 9’-Difluory]. 
9:9’-dicarboxylic] Acid. Robert Stone and F. Woxr (Ber, 
1913, 46, 2248—2252).—The action of thionyl chloride on fluorene. 
9-carboxylic acid leads to the formation of fluorene-9-carboxy] 
chloride, 9-chlorofluorene-9-carboxyl chloride, and 9 :9’-difluoryl- 
9 : 9’-dicarboxyl chloride, according to the condition under which the 
action is carried out. 

When heated for one to two hours with thionyl chloride in carbon 
tetrachloride solution, fluorene-9-carboxylic acid yields the corres. 
ponding chloride, which has m. p. 77° and reacts with ammonia and 
aniline yielding the amide, m. p. 251°, and anilide (compare Vorlander 
and Pritzsche, this vol., i, 724, and Staudinger, A., 1906, i, 861). 

9: 9'-Difluoryl-9 : 9'-dicarboxyl chloride, 

C,,.H,:C(COCI)-C(COCI):C,,H,; 

obtained together with fluorene-9-carboxyl chloride by heating 
fluorene-9-carboxylic acid for several hours with thionyl chloride, 
forms colourless crystals, m. p. 213° (decomp.), and decomposes into 
bisdiphenylene-ethane (9 : 9’-difluoryl ; Graebe and Mantz, A., 1896, i, 
4492) when heated with concentrated hydrochloric acid. It is also 
produced by passing chlorine into a boiling solution of fluorene- 
9-carboxyl chloride in carbon tetrachloride. It reacts with sodium 
methoxide and sodium ethoxide, yielding the methyl ester, m. p. 
237° (Kolvenbach, Jiss., Kénigsberg, 1897), and ethyl ester re 
spectively (compare Staudinger, A., 1906, i, 825); the anilide forms 
a colourless powder, m. p. 250°. 

If the action of thiony! chloride on fluorene-9-carboxylic acid or its 
chloride is continued for 200 hours, 9-chlorofiuorene-9-carboxyl 
chloride (Klinger, A., 1912, i,.558) is produced. 

Prolonged heating leads to the decomposition of thionyl] chloride 
into chlorine and sulphur monochloride: 48OCI, = 2SO, + 3Cl, +8,Cl,. 
It is possible that the chlorinating action of thionyl chloride 
mentioned above is to be referred to this decomposition, but whether 
the formation of 9 : 9’-difluoryl-9 : 9’-dicarboxyl chloride is due to the 
direct oxidation of fluorene-9-carboxyl chloride, or to the interaction 
of the latter compound with 9-chlorofluorene-9-carboxy! chloride, has 
not yet been determined. F. 


New Method for the Ketonic Decomposition of B-Ketonic 
Esters. Hans Merrwein (Annalen, 1913, 398, 242—250).—When 
heated at 200° with 0‘5—1 volume of water, esters of f-ketonic acids 
undergo the ketonic decomposition quantitatively or nearly so. That 
the change is not due to an ordinary hydrolysis of the ester and 
subsequent elimination of carbon dioxide is proved by the fact that 
only those B-ketonic esters which are capable of enolising undergo the 
change. It is very probable that the enolic modification is the form 
which is concerned in the decomposition, since the facility with which 
the ketone is produced runs pari passu with the tendency of the 
B-ketoric ester to enolise ; thus, strongly acidic, cyclic B-ketonic esters 
such as ethyl succinosuccinate are decomposed most readily, then follow 
acyclic, non-alkylated esters such as ethyl acetoacetate and benzoyl. 
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acetate, and finally alkylated esters such as ethyl benzyl-, methyl, 
or ethyl-acetoacetate, in the last case a temperature of 250° being 
roquisite. 

The author is of opinion that the course of the decomposition is 
represented by the scheme 
R:CO-CH,*CO,R’ — R-CO-CH:0(OH)-OR’ 9 

R:CO:CH, + CO, + ROH. 
In support of this opinion are the facts that ethyl benzylmalonate 
is converted into ethyl B-phenylpropionate, and ethyl ay-dicarb- 
ethoxyglutaconate into ethyl glutaconate, by water at 250° and 200° 
respectively. 

The following changes are described: methyl 1-phenyleyclohexan- 
3-one-4-carboxylateacetate into methyl 1-phenyleyclohexan-3-one- 
j-acetate (A., 1908, i, 545), methyl cyclopentanone-2-carboxylate into 
cyclopentanone, ethyl succinosuccinate into cyclohexan-| : 4-dione, 
methyl benzoylacetate into acetophenone, ethyl acetoacetate into 
acetone, ethyl benzylacetoacetate into methyl £-phenylethyl ketone, 
ethyl methylacetoacetate into methyl ethyl ketone, and ethyl ethyl- 
acetoacetate into methyl propyl ketone. C.S. 


Action of Hydroxylamine on Ketones of the Type 
k'CH:CH:CH:CH:CO-R. V. Riccarpo Crusa and G. B, Bernarpis 
(Ati R. Accad. Linceit, 1913, [v], 22, i, 708—711. Compare 
A., 1910, i, 684).—The substance C,,H,,0,N,, m. p. 213°, mentioned 
in the paper cited, contains one molecule of alcohol of crystallisation ; 
it does not react with bromine or with benzaldehyde, and it dissolves 
in alkalis. It is therefore composed of two molecules of the hydroxyl- 
amineoxime of cinnamylidenepyruvic acid united so as to saturate 
reciprocally their double linkings. The substance gives an insoluble, 
green copper salt, and a cherry-red coloration with iron salts ; in other 
respects it does not behave like an hydroxamic acid, and is to be 
regarded as an a-oximino-acid. The compound immediately yields a 
sodium salt, C,,H,,O,N,Na,, when treated with sodium carbonate, and 
this salt yields with acids a substance, C,,H,,O,N,, m. p. 205° ; this 
compound has similar properties to the original one, but does not unite 
With alcohol. When the substance C,,H,,.O,N,,EtOH, is boiled with 
dilute sulphuric acid, the ethyl ester, m. p. 207°, is obtained in small 
quantity. 

When the action between hydroxylamine hydrochloride and ethyl 
cinnamylidenepyruvate is effected in the presence of sodium acetate, 
there is produced, in addition to the substance C,,H,.O,N,,EtOH, a 
sparingly soluble sodium salt, C,,H,,O,N,Na, which, on treatment 
with dilute sulphuric acid, furnishes an isomeride of the above- 
mentioned ethyl ester, m. p. 207°. This isomeride has m. p. 198°, 
and its properties resemble those of the compound of m. p. 207°. 
_From the mother liquors of the above reaction, the oxime of ethyl 
cinnamylidenepyruvate, ©,,H,,O,N, m. p. 181°, can be obtained. 
This substance is the sole product of the reaction when no sodium 
acetate is added. 

When the sodium salt of the oxime of cinnamylidenepyruvic acid 
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(loc. cit.) is treated with dilute sulphuric acid, the corresponding 
cinnamylidene-a-oximinopropionic acid is produced; it crystallises 
with 4H,O, gives a green copper salt, and a cherry-red coloration with 
ferric salts. The above-mentioned sodium salt also yields the ethyl 
ester, m. p. 181°, already described. R. V.S. 


o-Thiolcinnamic Acid. Cs. CHMELEwsk: and Pau. FRIEpLAnpeER 
(Ber., 1913, 46, 1903 —1908).—The above substance was prepared in 
order to examine its tendency to the formation of an anhydride 
analogous to coumarin ; earlier experimental results appear to indicate 
that unsaturated ring systems of five carbon atoms and one sulphur 
atom are less easily produced, and are less stable than those corre- 
sponding with thiophen, but thiolcinnamic acid closely resembles 
coumaric acid in its behaviour towards dehydration. 

o-Thiolcinnamic acid, SH:C,H,-CH:CH:CO,H, was obtained from 
o-aminocinpamic acid by converting it into the corresponding thiocyano- 
compound, CNS-C,H,-CH:CH:CO,H, needles, m. p. 175°, and then 
evaporating to dryness its solution in sodium hydroxide, together 
with sodium sulphide solution. ‘The substance can be obtained more 
conveniently by introducing the solution of the diazocinnamic acid 
into a warm concentrated solution of sodium disulphide, and reducing 
the resultant dithiocinnamic acid, (CO,H*CH:CH:C,H,),S,, yellow 
needles, m. p. 221°, to the thiol acid by the action of zinc dust and 
sodium hydroxide solution. It was also prepared, through the diazo- 
compound, from the xanthate, CO,H*CH:CH-C,H,°S-CS-OEt. 0-Thiol- 
cinnamic acid, colourless needles, undergoes partial dehydration and 
oxidation on heating, consequently its m. p., 165°, is not sharp; its 
methyl ester forms tablets, m. p. 114°. 0-Methylthiolcinnamic acid, 
SMe-C,H,°CH:CH:’CO,H, leaflets, m. p. 176°, obtained by the action 
of methyl sulphate on an alkaline solution, is more stable than the 
thiol acid. When heated above its m. p., or, much better, by boiling 
with acetic anhydride and subsequently distilling in a vacuum, o-thiol- 
cinnamic acid is dehydrated to thiocowmarin [1:2-benzthiopyrone)], 

OH ee 
° * “8==Co 
colourless needles, m. p. 80—80°5°, which is volatile with steam, and 
has an odour surprisingly like that of coumarin itself. It is insoluble 
in cold solutions of alkali, but dissolves in warm sodium hydroxide, 
and can be precipitated unaltered by mineral acids. As the acid 
undergoes isomeric change more readily than the corresponding 
coumaric acid, the warming with alkali must not be prolonged, other- 
wise thiocowmarinic acid is produced, of which the derived methylthiol- 
coumarinic acid has m. p. about 136°. 

In behaviour towards oxidation, o-thiolcinnamic acid differs 
markedly from o-coumaric acid. Although frequently oxidation yields 
the corresponding dithio-acid, oxidation by ferric salts in neutral 
solution or, better, by potassium ferricyanide in alkaline solution 
causes elimination of hydrogen and of carbon dioxide with separation 


of thionaphthen, O,H,<°' SCH. 
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Reduction of o-thiolcinnamic acid in alkaline solution by sodium 

amalgam produces o-thiolphenylpropionic acid, 
SH-C,H,°CH,°CH,°CO,H, 

colourless needles, m. p. 118°, which above their m. p., or when heated 
with diluted sulphuric acid, undergo dehydration to thiohydro- 
CH,-CH, 
g—O0 ’ 
pleasant odour. D. F. T. 


coumarin [dihydro-1 : 2-benzthiopyrone], CoH << an oil of 


Preparation of Tyrosine. Err K. Marsnaut, jun. (J. Biol. 
Chem., 1913, 15, 85—86).—The usual method of preparing tyrosine 
from silk is laborious and expensive. The method recommended is to 
obtain it from a pancreatic digest of caseinogen. The fluid on cooling 
deposits an abundant crystalline yield of tyrosine. W. D. H. 


‘Action of Nitric Acid on Heptachloro-o-quinocatechol 
Hemiether. C. Lorine Jackson and Georce L, Ketiny (Amer. 
Chem. J.. 1913, 49, 435—473).—When heptachloro-o-quinocatechol 
hemiether, OH-C,Cl,-O°C,Cl,O, (Jackson and Carleton, A., 1908, i, 
428), is warmed with glacial acetic acid and a little fuming nitric 
acid, the product sometimes yields a compound, m. p. 159—165° 
(decomp.), and sometimes a compound, m., p. 176—198° (decomp.) ; in 
each case the m. p. depends on the rate of heating. 

The former compound, m. p. 159—165°, is probably the tetrachloro- 
catechol hemiether of dichloronitrohydroxycyclopentadienecarborylic acid, 
OH-C,Cl,-O°C,Cl,(OH)(NO,)*CO,H ; it forms white or cream-coloured 
crystals, 

The compound, m. p. 176—198°, is regarded as the tetrachloro- 
catechol hemiether of 2 : 4 : 5-trichloro-2-nitro-1 : 3-dihytroxycyclopentens- 
l-carboaylie acid, OH-0,01,-0-0(0H) <p oo) 08) a *, 
crystallises in nearly white needles, and is decomposed by boiling water 
with formation of tetrachlorocatechol, carbon dioxide, an oxide of 
nitrogen, and a tarry residue. The methy/ e-ter, m. p. 221° (decomp.), 
forms clusters of creamy-white needles. On treating the compound 
(m. p. 176—198°) with methyl alcohol and sulphuric acid, it is con- 
verted into the tetrachlorocatechol hemiether of methyl 2:4 :5-trichloro- 
2-nitrocy clopentene-1 ; 3-oxide-1-carboaylute, 

CCI(NO,) 
OH-C,C1,-0-c2 —¢ —S0-00,Me, 
Noci=cci 
m. p. 221—228° (decomp.), which crystallises in rhombic plates or 
needles ; its acetyl derivative, m. p. 189° (decomp.), forms white, rhombic 
prisms, 

When the compound (m. p. 176—198°) is heated with acetic 
anhydride or acetyl] chloride, it yie'ds the acetyl derivative of the tetra- 
chlorocatechol hemrether of 2: 4 : 5-trichlorocyclopentadien-l-one, 

CCI-CO 
OAeO,CLOCK i. Goys 
m. p. 165—168°, which crystallises in white, lustrous, rhombic plates ; 
VOL, CIV, i. 3 m 
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on evaporating the mother liquor from this reaction, a viscous residue 
is obtained which when dissolved in benzene and treated with pyridine 
furnishes the tetrachlorocatechol ether of 2: 5-dichloro-1 : 1-diacetony- 
cyclopentadiene, C,C],0,°C,Cl,(OAc),, m. p. 188°, which forms white 
prisms or needles. The ¢etrachlorocatechol hemiether of 2: 4:5-tri- 
chlorocyclopentadien-|-one, OH-0,01,0:6<0 0 to m. p. 182—188° 
(decomp.), obtained by hydrolysing the acetyl derivative, crystallises 
in clusters of white needles. When a benzene solution of this 
compound or its acetyl derivative is treated with pyridine, the 
tetrachlorocatechol ether of dichlorocyclopentadienone, 

0,01, 0 7 e"Sco 

‘So.d:0017 , 

m. p. 264—272° (decomp.), is obtained, which forms thin, bright red, 
hexagonal plates and is converted by sodium methoxide into the 
tetrachlorocatechol hemiether of dichloro-\-hydroaxy-1 : 4-dimethoxycyclo- 
pentadiene, OH*C,Cl,-O-C,Cl,(OMe),-OH, m. p. 175—180° (decomp.), 
which crystallises in white cubes ; the corresponding diethoxy-compound 
has m. p. 93°. 

By the action of benzoyl chloride on the compound, melting at 
176—198°, the benzoyl derivative of the tetrachlorocatechol hemi- 
ether of 2 : 4: 5-trichlorocyclopentadien-1-one, 

se cum or 
OBz:C,Cl,0 C<oci:dcr’ 
m. p. 172°, is obtained, which forms white, lustrous scales, 

When a solution of hexachloromethoxy-o-quinocatechol hemiether, 
OH:C,C),°0°C,Cl,0,,OMe (Jackson and Kelley, A., 1912, i, 275), in 
glacial acetic acid is warmed with fuming nitric acid, it is converted 
into a substance, m. p. 202—208° (decomp.), which is probably the 
tetrachlorocatechol hemiether of  dichloronitrodihydroxymethoxycyclo- 
pentenecarboxylic acid, OH*C,Cl,°O°C,Cl,(NO,)(OH),(OMe):-CO,H ; it 
forms white crystals, and yields an acetyl derivative, m. p. 146° 
(decomp.). 

By the action of glacial acetic acid and fuming nitric acid on 
hexachloroethoxy-o-quinocatechol hemiether (Jackson and Kelley, loc. 
cit.), a compound, m. p. 210—215° (decump.), is produced, which crystal- 
lises in rhombic plates or prisms, and is provisionally regarded as the 
nitric acid compound of the tetrochlorocatechol hemiether of dichloro- 
ethoxy-o-quinone, OH*C,C1,-O0°C,Cl,0,"OEt, HNO,. Another substance, 
m. p. 130—158° (decomp.), was also obtained in this reaction, which 
seems to be the corresponding compound containing 2HNO,. 

E. G. 


Quinonecarboxylic Esters. Kari Brunner (Monatsh., 1913, 
34, 913—930).—Although esters of substituted p-benzoquinone- 
carboxylic acids are known, previous attempts (von Rakowski and 
Leppert, A., 1875, 1197; Brunner, Monatsh., 1881, 2, 464; Nef, 
A., 1887, 255; Juch, A., 1905, i, 701) to prepare p-benzoquinone- 
carboxylic acid have been unsuccessful. Since this failure was 
possibly attributable to the employment of aqueous solutions, the 
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author has been led to study the oxidation of methyl gentisate in the 
absence of water and has thus prepared methyl p-benzoquinone- 
carboxylate and a number of its derivatives. 

When a solution of methyl gentisate in benzene is shaken with a 
mixture of silver oxide and potassium carbonate for five minutes at 
40—50°, methyl p-benzoquinonecarboxylate, yellowish-red crystals, 
w, p. 53°5—54°, is obtained. The dry substance may be preserved 
unchanged for months in the dark. It is rapidly decomposed when 
warmed with water. When mixed in warm ethereal solution with an 
euimolecular quantity of methyl gentisate, it is converted into 
methyl quinhydronecarboxylate, dark red crystals with metallic glance, 
nm, p. 85—86° which, when warmed with sulphurous acid and water, 
is transformed into methyl gentisate, m. p. 87°. When mixed with 
aniline in etherea] solution, methyl p-benzoquinonecarboxylate yields 
methyl diandlino-p-benzoquinonecarboxylate, C,H ,O,(NHPh),, deep red, 
silky needles, m. p. 202—203°. 

Methyl cyanoquinolcarboxylate, C,H,O,N, is formed when an 
aqueous solution of sodium cyanide is added to a cold acidified 
alcoholic solution of methyl p-benzoquinonecarboxylate. It has 
m. p. 225—226°, and dissolves sparingly in ether and benzene to 
yield solutions which have an intense blue fluorescence. Small 
quantities of a substance, m. p. above 220°, are obtained as a by- 
product. When treated with potassium hydroxide and acetic 
anhydride, methyl cyanoquinolcarboxylate yields a diacetyl derivative, 
colourless crystals, m. p. 107°5—108°. 

Methyl cyanoquinolcarboxylate is converted by concentrated 
sulphuric acid at 100° into p-dihydroxyphthalimide, sulphur-yellow 
needles, m. p. 273—-274°, This substance appears to be in all respects 
identical with that prepared by Thiele and Meisenheimer (A., 1900, i, 
299), from dicyanoquinol, except that it gives up its water of 
crystallisation with greater readiness. This phenomenon apparently 
depends to some extent, however, on the size of the crystals, The 
lad salt, C,H,O,NPb,H,O, carmine needles, is also described. 

When methyl cyanoquinolcarboxylate is successively treated with 
concentrated aqueous potassium hydroxide and sulphuric acid, 
piihydroxyphthalic acid is obtained in practically white crystals, 
mW. p. -219—220° (decomp.). The air-dried acid appears to be 
anhydrous. According to Thiele and Giinther (A., 1906, i, 744) it 
has m. p. 213° and contains 4H,O. The lead salt, C,H,O,Pb,4H,0, 
crystallises in leaflets. When sublimed in a vacuum at 230—240°, 
the acid is converted into p-dihydroxyphthalic avhydride, yellow, 
hygroscopic needles, m. p. 232—233° (compare Thiele and Giinther, 
loc, cit.), which yields the corresponding diacetyl derivative, m. p. 

156—156'5°. The identity of these products obtained 

CO,Me from methyl cyanoquinolcarboxylate with those obtained 

HO’ Now from dicyanoquinol by Thiele and Gunther, leads the 

| lon author to propose the annexed formula for the pro- 
oe duct examined by him. 

Ethyl p-benzoquinonecarboxylate is prepared by a 

usthod similar to that adopted for the methyl ester. Its isolation is 

wore difficult, however, since it melts slightly above the ordinary 
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temperature and readily decomposes when in the liquid state. It 
forms yellowish-red leaflets, m. p. 22°, which decompose when 
preserved even at a low temperature. With aniline in ethereal 
solution, it yields ethyl dianilino-p-benzoquinonecarboxylate, dark red, 
almost black needles, m. p. 178—179°. H. W 


Action of Bromine on Aliphatic-Aromatic Compounds, 
Hvueo Baver and Gustav Enpres (J. pr. Chem., 1913, [ii], 87, 
545—552).—An account of the action of bromine on o- and p-benzyl- 
benzoic acids, phenylphthalide, homophthalic acid, phthalidecarbexylic 
acid and di-p-nitrodipheny]methane. 

p-Benzylbenzvic acid reacts with bromine in the cold yielding a 
tribromo-derivative, which cry stallises in slender scales, m. p. 218—220° 
When heated with bromine for three or four hours in a sealed tube 
at 110—120°, it gives rise to dibromotetraphenylethylenedt-p-carboxylic 
acid, CO,H*C,H, BreCPbh:CPh:C,H,Br°CO,H, m. p. 260—262°. 

a-Phenylyhthalide and bromine at 120° yields the dilactone of 
dihydroxytetraphenylethanecarboxylic acid (Ullmann, A., 1896, i, 563), 
which is also obtained from o-benzylbeuzoic acid at 110—120°. If the 
action of bromine on o-benzylbenzoic acid is carried out at the ordinary 
temperature, the lactone is acconipanied by a bromo-o-benzylbenzoic 
acid, m. p. 137°. 


Phthalidecarboxylic acid, CO<°8's>CH-CO,H, and bromine a 


120° yield hydrogen bromide, carbon dioxide, and phthalic anhydride; 
the same products are also obtained from homophthalic acid, 
CO,H’C,H,°CH,°CO,H. 

From the »roduct of the action of bromine on di-p-nitrodiphenyl- 
methane, only di-p-nitrobenzophenone could be isolated. F, B. 


Hydrogenation of Santonic Acid. A Dihydrosantonin. II. 
Guipo Cusmano (Aiti R. Accad. Lincei, 1913, [v], 22, i, 711-714 
Compare this vol., i, 730).—The author discusses the question of the 
constitution of santonin in the light of the results obtained by himself 
and other recent workers, and points out that the production of a 
dihydrosantonin cannot be reconciled with the views of Wienhaus 
and von Oettingen (this vol., i, 474). 

Dihydrosantonin, C,,H,.0,, crystallises in long prisms, m. p. 9% 
(loc. cit.), and has [a}}> +75°19° in 1°463% alcoholic solution. Its oxime, 
C,,H,,0,N, forms tufts of colourless prisms, m. p. about 235°. The 
semicarbazone crystallises in colourless prisms, m. p. 243°. 


R. V.8. 


Constitution of Santonin. ANncELo Anoxrti (Ber., 1913, 46, 
2233—2235).—The author points out that Asahina (this vol., i, 73!), 
has overlooked the work of Angeli and Marino (A., 1907, i, 321) 0 
the oxidation of santonin to heptanetetracarboxylic acid, the formation 
of which led them to the conclusion that santonin contains a bridged 
ring. F. B 
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The Ethers and Esters of Fluorescein. Hans von Liesia 
(J. pr. Chem., 1913, [ii], 88, 26—48).—In previous papers (A., 1912, i 
376; this vol., i, 79) the author has described four monomethyl ethers 
and esters of fluorescein, a strongly yellow form of m. p. 266°, two 
pale yellow ethers of m. p. 265° (corresponding with Fischer and Hepp’s 
(A., 1895, i, 291] ether of m. p. 262°) and 272°, and also a colourless 
ether of m. p. 256—257°, obtained by hydrolysing the dimethyl ether 
of m. p. 208° with ethyl alcoholic potassium hydroxide. It is now 
found that, during the hydrolysis, part of the methyl is replaced by 
ethyl, so that the colourless ether of m. p. 256—257° really consists 
of the lactone form of the monoethyl ether, 

C,H,(OEt) o- 
O< oi y(OH) > CS 0,4, 7 
which, in a pure condition, crystallises in white prisms, m. p. 253—254°, 

If the hydrolysis is carried out with methyl alcoholic potassium 
hydroxide, the colourless monomethyl ether of m. p. 272° is obtained. 
This ether represents the lactone form of the monomethy] ether, whilst 
the yellow ether of m. p. 266° has the quinonoid constitution 

C,H,(OMe)-. ,, oO 
Oe So a C,H,°CO,H ; 
the ether of m. p. 265° (or 262°) is either a mixture or, more probably, 
aspolymeric form similar to the quadrimolecular monomethyl ether 
described previously. 

The monomethyl ester, obtained by warming fluorescein with methyl 
alcohol and sulphuric acid, has m. p. 282—253°, and not 252° as 
given by Feuerstein and Wallach (A., 1901, i, 723) ; the corresponding 
monoethyl ester has m. p. 251 —252°, and not 242°. 

By methylating the monomethyl ester of fluorescein with methy] 
sulphate, Kehrmann and Dengler (A., 1909, i, 249) obtained a red 
compound of m. p. 176—177°, which they considered to be the methyl 
ester of the monomethyl ether of fluorescein. The author finds, 
however, that the product of the action consists of a mixture of the 
dimethyl ether of m. p. 198° (Kehrmann’s 3 : 6-dimethoxyfluorane) 
and Fischer and Hepp’s (loc. cit.) coloured dimethyl ether of 
m, p. 208°. 

When the dimethyl ether of m. p. 198° is heated with methyl 
alcohol and concentrated hydrochloric acid, and the resulting solution 
diluted with water and saturated with sodium chloride, a hydvochloride 
of the trimethyl ether of fluorescein is obtained, which, after pre- 
tipitation from alcoholic solution by means of ether, has the com- 
position 4C,,H,,0,,5HCI,10H,O (compare Kehrmann and Scheunert, 
A., 1912, i, 1034); the addition of concentrated hydrochloric acid to 
4 warm aqueous solution of this chloride causes the precipitation of a 
chloride of the composition 2C,,H,,0,,3HCI,8H,O, crystallising in 
stout, orange prisms having a bluish glance. The sulphate of the 
trimethyl ether of fluorescein is prepared by heating the dimethyl 
ether of m. p. 198° with methyl alcohol and sulphuric acid; it has 
i. p. 226°. 

That the above salts are derivatives of the trimethyl ether to 
fluorescein’ has been established by reducing the sulphate with zinc 
dust and glacial acetic acid, when the trimethy! ether of fluorescin 
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was obtained, identical with that previously prepared by the direct 
methylation of fluorescein with methyl sulphate. 

Oxidation of the trimethyl ether of fluorescin by means of lead 
dioxide in hot glacial acetic acid solution gives rise to the dimethy] 
ether of fluorescein, having m. p. 198°, and the above-mentioned 
trimethyl ether of fluorescein, which was isolated in the form of its 
nitrate, C.,H,.0,,HNO,, crystallising in light yellow leaflets, 

Hydrolysis of the trimethyl ether of fluorescin with alcoholic 
potassium hydroxide leads to the formation of the dimethyl ether of 
fluorescin, C,.H,,O,, which crystallises from alcohol in white needles, 
m. p. 204—205°, and is also obtained, together with the trimethyl 
ether, by methylating fluorescin with aqueous potassium hydroxide and 
methyl] sulphate. 

When oxidised by means of lead dioxide in hot glacial acetic acid 
solution the dimethyl ether of fluorescin yields the dimethyl] ether of 
fluorescein of m. p. 198°. 

The monomethy! ether of fluorescein of m. p. 265° forms a potassium 
salt, C,,H,,0,K,C,,H,,.0,K,,4H,0. 

When heated with ethyl iodide and alcoholic potassium hydroxide, 
fluorescein yields a quadrimolecular monoethyl ether of the composition 
3C,)H,,0,,C..H,,0,,H,0, m. p. 3830—331°, in addition to the diethyl 
ethers of m. p. 159° and 181°. 

When esterified with methyl alcohol and sulphuric acid the mono- 
methyl] ethers of fluorescein of m. p. 265°, 266°, and 272° are converted 
into the dimethyl ether-ester of m. p. 208°, OMe-C,,H,,0,*CO,Me, which 
crystallises in orange-yellow needles or dark red prisms, and is 
precipitated in the form of its sulphate, 2C,,H,,0;,H,SO,,H,0, dark 
red, prismatic crystals (decomp. 140°) by the addition of water to the 
product of the esterification. 

If, after esterification, the mixture is treated with aqueous sodium 
hydroxide and the precipitated ester purified by conversion into the 
hydrochloride, C,.H,,0,;,HCI],2H,O, a second modification of the 
dimethyl ether-ester is obtained ; this crystallises in yellowish-red prisms, 
m. p. 198°, and on repeated crystallisation from ethyl acetate is 
transformed into the dimethyl ether of m. p. 208°. 

The ethyl ester of the monomethy] ether of fluorescein, 

OMe:C,,H,,0,°CO, Et, 
prepared by esterifying the monomethyl ether with ethyl alcohol and 
sulphuric acid, has m. p. 194—195°, and yields a hydrochloride, 
C,,H,,.0;,HCl, 
crystallising in yellowish-red needles; the methyl ester of the mono 
ethyl ether of fluorescein, OEt*C,,H,,0,*CO,Me, obtained in a similar 
manner, crystallises in yellowish-red prisms or needles, m. p. 216°; 
the ethyl ester of the monoethyl ether forms a hydrochloride, 
OEt’C,, H,,0,°CO, Et, HCl, 

cerystallising in yellowish-red needles. 

A solution of the sulphate of the monomethy] ester of fluorescein 
(m. p. 282—283°) in sodium hydrogen carbonate deposits a sodium 
salt of the composition C,,H,,0,, NaHSO, as a fine red powder. 

According to the author (A., 1912, i, 381), the salts of fluorescein 
and its ethers with acids owe their solubility in water to the rupture 
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of the oxygen bridge of the pyrone ring and formation of compounds 
having the structure represented in (I). 
OH 


at) OMe/ \oH HO” \oMe 


Me 
C,H,°CO,Me 
If this view is correct the salts of the trimethyl ether of fluorescein 
should give rise on hydrolysis to the compound (II), which with 
potassium hydroxide would form a 
OMe’ NOK 0:’ \oMe quinonoid wert the annexed 
| —o—! | formula (III), and, from analogy 
\F with the quinonoid salts of quinol- 
C,H,:CO,Me phthalein and 4:5-dinitrofluorescein 
(this vol., i, 80; compare also 
Baeyer, A., 1910, i, 249), this salt should have a blue colour. 

Such an o-quinonoid potassium salt has been prepared by triturating 
the trimethyl ether of fluorescein with 33% aqueous potassium 
hydroxide. It has the composition C,,H,,O,K,H,O, and rapidly 
decomposes when kept, yielding a brown swbstwnce, which has m. p. 
about 120°, with previous sintering, and dissolves in methyl and ethyl 
alcohols, yielding solutions coloured respectively pure green and 
brownish olive-geeen; from these solutions the addition of alkalis 
causes the separation of the dimethyl ether of fluorescein. 

When freshly prepared and treated with water, the blue potassium 
salt partly dissolves with the formation of a deep blue solution, from 
which acetic acid precipitates a hydrate of the trimethyl ether-ester 
of fluorescein, C,H, O,,H,O, in yellow flocks. This melts and loses 
water at 173°. It dissolves in alkali hydroxides with a blue colour, 
and is, therefore, considered to be the parent substance of the blue 
potassium salt. On treatment with water, the greater part of the 
blue potassium salt is converted into an insoluble brown substance, 
which crystallises in needles, is insoluble in alkalis, and probably repre- 
sents the trimethyl ether-ester of fluorescein of the following constitu- 


ion: O< CoH s(OMe) -C.H.-CO.¥ 
tion : O< o'r (OMey> COOH) C,H,°CO,Me. 


F. B. 

[Fluorescein.] Hans von Ligeia (J. pr. Chem., 1913, [ii], 88, 
96).—A correction. Owing to an error in the thermometer the m. p.’s 
of a number of ethers and esters of fluorescein recorded io previous 
papers (A., 1912, i, 376 ; this vol., i, 79) are too high. 

Tae lactone form of the monomethyl ether has m. p. 266° (not 272°), 
the quinonoid form 259° (not 266°), and the monomethy] ester m. p. 
274—275° (not 282°). The lactone form of the monomethyl ether, 
previously described as melting at 253—254°, has m. p. 247—248°. 
The monoethyl ester has m. p. 247°. F. B. 


Fluorescein Methyl Ethers. Orro Fiscuer and Epuarp Hepp 
(Ber., 1913, 46, 1951—1959. Compare A., 1895, i, 291).—A reply to 
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von Liebig (this vol., i, 79) and to Kehrmann and Dengler (A., 1909, 
i, 249). The divergence of the results of these workers from those 
previously obtained by the authors is probably to be attributed to 
impure fluorescein. The fluorescein used by the authors was always 
previously purified through the diacetyl derivative. 

Methylation of purified fluorescein by methyl iodide and alcoholic 
potassium hydroxide gives as main product the orange-red dimethyi 
ether, m. p. 2(/8°, together with a little of the colourless lactonic 
dimethyl derivative, m. p. 197—198°, which previously escaped 
detection. A similar result 1s obtained by the application of diazo- 
methane in nitrobenzene solution. Fluorescein monomethy]l ester, m. p. 
282°, obtained by the interaction of fluorescein and methyl alcohol in 
the presence of sulphuric acid or hydrogen chloride, also gives a similar 
product to the above whether further methylated in methyl alcohol by 
methyl iodide and potassium hydroxide or in nitrobenzene solution by 
methyl sulphate. In the latrer case no indication whatever of a 
substance, m. p. 176—177° (Kehrmann and Dengler, Joc. cit.), was 
observed. 

By hydrolysis of fluorescein dimethyl ether, m. p. 208°, with methyl- 
alcoholic potassium hydroxide, the colourless lactonic fluorescein 
monomethyl ether, m. p. 265—266°, cau be obtained ; on methylation 
of this by methyl sulphate in nitrobenzene solution the chief product 
is the dimethy! ether, m. p. 197—198°. D. F. T. 


Substituted Crotonolactoneacetic [ay-Monolactones of 
y-Hydroxydihydromuconic] Acids. Ericn Bescuxke [with Gzore 
K6ures aud F, Marscua.i] (dunalen, 1913, 398, 265—298).—The 
interaction of phevanthraquinone, ethyl bromoacetate, and zinc in 
boiling benzene leads to the formation of y-hydroxy-By-diphenylene- 

bai . C,H,°C(CH,:CO,H)-O.__, 
A‘-dihydromuconic acid ay-lactone, éH, ) naa led CH? Oo Wm. p. 
216°, colouriess crystals, which exhibits considerable stability towards 
dilute alkaline potassium permanganate, zinc dust and acetic acid, and 
bromine. Its sodium salt, C,,H,,O,Na, reacts with aqueous bromine 
to form, after aciditication, a-bromo-y-hydruxy-By-diphenylene-A~-di- 
hydromuconic acid ay-lactone, C,,H,,O,Br, m. p. 198°, by the reduction 
of which by zinc dust and alcohol the original acid is regenerated. 

The addition of saturated aqueous sodium hydroxide to a boiling 
alcohol solution of y-hydroxy-fy-diphenylene-A*-dihydromuconic acid 
y-lactone yieldx sodium y-hydroxy-By-diphenylene-A*-dihydromuconate, 
C,H,C(OH)-CH,°CO,Na 

| 
C,H,°C:CH-CO,Na 
3% sodium amalgam to phenanthrene-9 : 10-diacetic acid, 
C,H,°C°CH,°CO,H 
| I 
C,H,°C-CH,°CO,H’ 
m. p. 305°, colourless crystals. This acid forms an ethyl ester, 
C,.H,,.0,, m. p. 94°, and is converted by heating into 2-ketophenanth- 
ary a! 
hydrindene, Goll, r CHeco, m. p. 219°, colourless leaflets (oxime, m.p. 
C,H,°C-CH, 
258° [decomp. }) 


, an aqueous solution of which is reduced by 
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y-Hydroxy-By-diphenylene-A*-dihyd: omuconic acid ay-lactone forms 
an ethyl ester, C,H,,0, m. p. 104°, from which the acid is 
regenerated by hydrolysis with acids. However, when a cold alcoholic 
suspension of the ester is treated with sodium ethoxide and the result- 
ing yellow solution is acidified, ethyl hydrogen By-diphenylenemuconate, 
C,H,"0:CH-CO, Et 
0,H,°C:CH:CO,H 
keeping or warming changes to the ethyl ester, m. p. 234°, colourless 
crystals, of the ad-lactone of 6-hydroxy-fy-diphenylene-A*-dihydro- 
muconic acid, ‘ rap she iso m. p. 280° (decomp. ), colourless 
crystals. By treating a boiling alcoholic solution of ethyl y-hydroxy- 
By-diphenylene-A*-dihydromuconic acid ay-lactone with concentrated 
aqueous sodium hydroxide, sodiwm-By-divhenylenemuconate, 
CoH, "O-CH°CO,Na 
C,H,°C:CH-CO,Na’ 

is obtained, from which a yellow acid is obtained by acidification ; by 
recrystallisation the yellow acid, By-diphenylenemuconic acid, is changed 
into the lactone, m. p. 280° (decomp.), of 5-hydroxy-By-diphenylene- 
A*-dibydromuconic acid. An aqueous alkaline solution of By-diphenylene- 
muconic acid is reduced by sodium amalgam to phenanthrene-9 : 10-di- 
acetic acid, from which phenanthraquinone is obtained by oxidation 
with chromic and acetic acids. 

By oxidation with chromic and acetic acids at 75° and finally at 90°, 
the lactone of 6-hydroxy-By-diphenylene-A*-dihydromuconic acid is 

tell inte the dot PE? 

converted into the lac one dH -CH-CO—CO’ 


, is obtained as a viscous, yellow mass which by 


m. p. 211°, colourless 


crystals, which forms a phenylhydrazone, C,,H,,O,N,, m. p. 234°, 
faintly yellow leaflets, and o-aminoanilino-derivative, C,,H,,0,N., m. p. 
236°, with o-phenylenediamine, and is oxidised by chromic acid in 

- , — O,H,"C-CH,°0 - 
boiling glacial acetic acid to the lactone, 6,H,-C-CO—Cv’ m. p. 302°, 
yellow crystals. The latter lactone, which is more conveniently 
obtained directly by the oxidation of the lactone of 6-hydroxy-By-di- 
phenylene-A“dihydromuconie acid, forms a pheny/hydrazone, m. p 
292°, yellow needles, anilino-derivative, C,,H,,O,N, m. p. 263°, yellow 
needles, 0-aminoantlino-derivative, m. p. 269° (decomp.), and phenazine, 
C,,H,,ON,, m. p. 271°, yellowish-red needles. .8. 


Synthesis of Derivatives of dicyclo{1,3,3|-Nonane. I. Hans 
MgERWEIN and WiLHELM ScHttrmann (Annalen, 1913, 398, 196—242). 
—Derivatives of dicyclo-[1:3:3]-nonane (annexed formula) have 
been prepared from formaldehyde and ethy] malonate 
(H,-CH-CH, by a very simple and smooth reaction. 
CH, CH, CH, Perkin, in conjunction with Haworth (T., 1898, 73, 
CH»CH-OH, 339) and Bottomley (T., 1900, 74,294), has shown 
that formaldehyde and malonic esters condense to form, 
under different conditions, methylenemalonic esters, methylenebis- 
malonic esters, or pentane-aayyee-hexacarboxylic esters. By this 
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method the authors have prepared methyl methylenemalonate, 
CH,-.C(CO,Me),, 

as a mixture, b. p. 150—180°/15 mm, of the uni- and bi-molecular 
forms (the latter is an amorphous, white powder which is depolymerised 
by distillation at 206—203°), and also methyl pentane-aayyee-heaa- 
carboxylate, CH(CO,Me),*CH,*C(CO,Me),*CH,"CH(CO,Me),, m. p, 
62—63°, hard, colourless prisms. The latter, which can also be 
obtained by the interaction of methyl methylenebismalonate and methy] 
methylenemalonate in alcoholic sodium methoxide at the ordinary 
temperature, is converted by boiling methyl] alcoholic sodium methoxide 
into methyl carbonate and methyl cyclohewan-1-one-2 : 4 : 4: 6-tetra- 
carboxylate, CO GH (CO! Mey CH? > C(COsMe)», m. p.121—122°, colour- 
less, rhombic prisms, methyl bicyclo-[1,3,3] - nonane-2 : 6-dione- 
1:3:5: 7-tetracarboxylate (see below) being also formed. Methyl 
cyclohexan-l-one - 2: 4:4: 6-tetracarboxylate exists as the ketonic 
modification in the solid state, but is rapidly enolised by alcohol, the 
solution in this solvent producing a reddish-violet coloration with 
ferric chloride. By acidifying a solution of the ester in alcoholic 
sodium methoxide, the enol is precipitated as a viscous oil, the ethereal 
solution of which deposits almost quantitatively the ketonic modifica- 
tion after a short time. This property of rapidly ketonising is utilised 
to separate the ester from the accompanying dicyclononanedionetetra- 
carboxylate. 

By heating with half volume of water at 200° for thirty minutes 
(compare following extract), methyl cyclohexan-l-one-2 : 4: 4 : 6-tetra- 
carboxylate undergoes the ketonic decomposition and yields methyl 
cyclohexan-1-one-4 : 4-dicarboxylate, b. p. 160—161°/14 mm, which has 
no acid properties, does not give a coloration with ferric chloride, 
forms a semicarbazone, m. p. 190° (decomp.), and dicinnamylidene 
derivative, C,,H,,0,, m. p. 186°, yellow needles dissolving to a blue 
solution in concentrated sulphuric acid, and yields Perkin’s cyclohexan- 
l-one-4-carboxylic acid (T., 1904, 85, 424; 1906, 89, 1648) by 
hydrolysis. 

All the substances, namely, methyl methylenemalonate and methyl 
methylenebismalonate, and methyl pentane-aayyec-hexacarboxylate, 
produced by the interaction of formaldehyde and methyl malonate, 

yield more or less methyl bicyclo- 
CH,"0(CO, Me)-CO [1,3,3]-nonan-2 :6-dione-1:3:5: 7- 
CO,Me'CH CH, CH-CO,Me ee —— formula), 
ial m. p. 163--164°, colourless prisms, 
ae oh “ot boiling with conceutrated 
methyl-alcoholic sodium methoxide, the best yield being obtained by 
using methyl methylenebismalonate (1 mol.) and methyl methylene 
malonate (2 mols.). 

The constitution of the dicyclononane derivative, which can also be 
prepared by heating methyl malonate (4 mols.) and methylene iodide 
(3 mols.), or methyl cyclohexan-l-one-2: 4:4: 6-tetracarboxylate and 
methyl methylenemalonate, with methyl alcoholic sodium methoxide, 
is proved, not only by the preceding method of preparation, but also 
by the following reactions. 
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Methyl dicyclo{1,3,3]-nonan-2 : 6-dione- 1 : 3:5 : 7-tetracarboxylate 
develops a reddish-violet coloration with alcoholic ferric chloride, 
forms a pale green copper derivative and a crystalline disodiwm 
derivative, C,,H,,0,)Na,, and possesses pronounced acid preperties, 

indicating that the substance is a cyclic 
CH,C(CO, Me)-CO B-ketonic ester. By heating with water at 
CH, CH, CH, en ae it - rte ae er 

ond ‘ methy icyclo-[1,3,3 |-nonan-2 : 6-dione - | : 5- 
allen i eae dicarboxylate (annexed formula), m. p. 187—188°, 
colourless prisms or quadratic plates. This ester is insoluble in 
alkalis and does not develop a coloration with ferric chloride. 
However, it still contains two f-ketonic groups because it reacts 

with hydrazine hydrate and with 

nw. ae phenylhydrazine in glacial acetic 

CO-C —CH,C°COS ny acid to form respectively the 

OH -CH.-C=oN dipyrazolone (annexed formula), 

iii m. p. 300° (decomp.), colourless 

prisms, and corresponding diphenyldipyrazolone, m. p. 270°, pale 
yellow leaflets. 

The decomposition of methyl dicyclo-[1,3,3]-nonan-2 : 6-dione- 
1:3:5: 7-tetracarboxylate hy dilute alkali hydroxide is too profound to 
be of any service, but by hydrolysis by aqueous barium hydroxide at: 105° 
and acidification of the resulting barium salt, the ester yields 3 : 7-di- 
methyl 1:5-dihydrogen dicyclo-[1,3,3]-nonan-2 :6-dione-1 : 3:5 : T-tetra- 
carboxylate, m. p. 205—207° (decomp.), small prisms or needles, which 
gives a violet coloration with ferric chloride, regenerates the original 
ester, m. p. 163—164°, by treatment of its silver salt with methyl 
iodide, and is converted by heating into methyl dicyclo-[1,3,3]-nonan- 
2: 6-drone-3 : 7-dicarboxylate, C,,H,,0O;,, m. p. 136—137°, colourless 
prisms. The latter is soluble in alkalis, develops a reddish-violet 
coloration with ferric chloride, and forms a dipyrazolone, C,,H,,0.N,, 
decomp. above 300°, and diphenyldipyrazolone, C.,H..O,N,, decomp. 
above 300°, thus indicating that the original dicyclononane derivative, 

methyl  dicyclo-[1,3,3]-nonan-2 : 6-dione-1 : 3 : 5 : 7- 
CH, -CH—-CO tetracarboxylate, Sow four B-keto-groups. 
CH, CH, CH, dicyclo-[1,3,3]-Nonan-2 : 6-dione (annexed formula), 
CO-CH-CH, ™. P- 141°, b. p. 180°/20 mm., rhombic prisms, is 

obtained in about 34% yield by boiling methyl dicyclo- 
nonanedionetetracarboxylate or methyl dicyclononanedione-1 : 5-di- 
carboxylate with dilute hydrochloric acid, or quantitatively by heating 
3:7-dimethyl 1:5-dihydrogen dicyclononanedionetetracarboxylate, or 
methyl dicyclononanedione-3 : 7-dicarboxylate with water at 200°. 
dicycloNonanedione is volatile with steam, forms a diphenylhydrazone, 
C,H,,N,, and a di-oxime, C,H,,0,N,, m. p. 205—206° (decomp.), 
regular octabedra, and is stable to potassium permanganate, these 
reactions indicating that the substance is a dicyclic diketone. It 
condenses very readily with alcoholic benzaldehyde, or cinnamaldehyde 
in the presence of a little concentrated sodium hydroxide, yielding 
3: 7-dibenzylidenedicyclo-[1,3,3]-nonan-2 : 6-dione, Co,H)0., m. p. 201°, 
faintly yellow needles, and the dicinnamylidene derivative, C,,H,,0,, 
m, p. 246°, pale yellow powder, which dissolve in concentrated 
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sulpburic acid with a pale yellow and orange-red colour respectively. 
The significance of these slight colorations is important, because 
Wallach, Stobbe, and others have shown that the dibenzylidene and 
dicinnamylidene derivatives of cyclic ketones of the type 
C(;CHAr)~ 
[CH oCoHary7 O° 

develop intensely yellow and violet colorations respectively with con- 
centrated sulphuric acid. Hence the inference is drawn that only one 
methylene group is attached directly to a carboxyl group in the dicyclo- 
nonanedione. 

The oxidation of dicyclononanedione by warm nitric acid, D 1:2, 
yields Guthzeit and Engelmann’s pentane-afde-tetracarboxylic acid 
(anhydride, C,H,O,. m. p. 161°; methyl ester, C,,H,,O,, m. p. 60°, 
b. p. 210°/20 mm.). The formation of this acid proves that the 
diketone must have either the formula assigned to it by the authors 
(which is proved by the formation of methyl dicyclononanedionetetra- 
carboxylate, and therefore indirectly of the diketone, from a substance 
already containing a cyclohexane ring [see above]) or the formula 


CH,<op >CH-CH,-CH<oy; >CH, ; against the latter tells the 
2 2 

fact that the formation of a cyclobutane derivative has never been 

observed when there is a possibility for the reaction to produce a 

cyclohexane derivative. C. 8. 


Quantitative Investigation of the Photochemical Trans- 


furmation of o-Nitrobenzaldehyde into o-Nitrosobenzoic Acid. 
Fritz Weicert and Lupwie Kummerer (Ber., 1913, 46, 1884—1885. 
Compare this vol., ii, 370; Kailan, ibid., i, 51, 733).—A_ further 
criticism of Kailan’s work on this subject. F. B. 


Quantitative Investigation of the Photochemical Transforma- 
tion of o-Nitrobenzaldehyde into o-Nitrosobenzoic Acid. II. 
Anton Karan (Ber., 1913, 46, 2175—2179. Compare this vol., i, 51). 
—In reply to Weigert and Kummerer’s criticism (this vol., ii,, 370) 
that the titration of o-nitrosobenzoic acid using phenolphthalein is not 
trustworthy in presence of much o-nitrobenzaldehyde, the author shows 
that the method gives satisfactory results. J.C. W. 


Bromination of Certain Ketones and of Some Secondary 
Hydroaromatic Alcohols. Frrnanp Boprovux and Fe.ix TaBoury 
(Compt. rend., 1913, 156, 1840—1841. Compare A., 1912, i, 567).— 
Bromination was effected by the addition of a solution of the ketone or 
alcohol in carbon tetrachloride to aa excess of bromine dissolved in the 
same solvent. After six hours, excess of bromine and carbon tetra- 
chloride were removed by means of a current of air. 

1-Methyl-2-cyclohexanone yielded tetrabromomethylcyclohexanone, 
small, white needles, m. p. 105—107°, together with a small quantity 
of a mixture of tribromomethyleyclohexanones which could not be 
separated from one another. 1-Methyl-2-cyclohexanol gave a poor 
yield of a mixture of tribromomethylcyc/ohexanones. 

1-Methyl-3-cyclohexanone was practically quantitatively converted 
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into a tribromonethyleyclohexanone. Tho latter was very difficult to 
purify, but had m. p. 55—58°. 

1-Methy]-4-cyclohexanone yielded a tetrabromo-derivative, white 
needles, m. p. 79°. The same substance was obtained from 1-methyl- 
4-cyclohexanol. 

1 : 3-Dimethyl-4-cyclohexanone gave a tetrubromo-derivative, white 
prisms, m. p. 62—63°. 

The bromo-derivatives of the homologues of cyclohexanone are 
somewhat unstable. At temperatures slightly above their m. p.’s, they 
are decomposed into bromine, hydrogen bromide, and bromo-phenols. 
The same transformation occurs slowly at the ordinary temperature 
under the influence of light. H. W. 


Catalytic Hydrogenation of the Two Methylceyclopentanones. 
Marcen Gopcnor and Fexix Tapoury (Bull. Soc. chim., 1913, [iv], 
13, 591—599).—It is shown that the reduction of the methyleyclo- 
pentanones by Sabatier and Senderens’ niethod is quite analogous to 
that of cyclopentanone (A., 1911, i, 385; 1912, i, 34), the products 
being the corresponding methyleyclopentanols and dimethyleyclo- 
pentyleyclopentanones, the latter predominating (compare Zelinsky, 
A., 1911, i, 988). 

1-Methy leyclopentan-3-one yields 1-methyleyclopentan-3-ol (phenylure- 
thane, m. p. 82°, colourless needles from alcohol) and 3-methylcyclopentyl- 
2'(or 3°)-methyleyclopentan-5’-one (annexed formule), Dij 0°9365, 

my 1°4700, b. p. 2455 a 
CO-CH, _ colourless liquid having an 
CH,:CHMe oF odour of menthol ; it yields 
a semicarbazone, m. p. 137°, 


— Ol. CO——CH. olitctean 3 
2 2 ‘ 2 cerystallising in needles, and 
MeCH,> - CH<CHMe: 


CH,—C 
CHMe:C 


CH 
CH 


FS CH-OH< 
2 


CH, with hydroxylamine a pro- 
duct, m. p. 75—100°, which 
is probably a mixture of two stereoisomeric oximes. 

Attempts to prepare 1-methyleyclopentan-2-one by (1) the action of 
magnesium methyl iodide on 1-chlorocyclopentan-2-one and (2) the 
action of methyl iodide on cyclopentanone in presence of sodamide 
were unsuccessful; the second reaction yielded cyclopentylidene-3- 
methyleyclopentan-2-one, of which the oxime, m. p. 85°, colourless 
needles, and the semicarbazone, m. p. 193°, were prepared. 

The 1-methyleyclopentan-2-one required was prepared by Bouveault’s 
method (A., 1900, i, 171). On reduction by nickel at 150°, 1-methyl- 
cyclopentan-2-ol, Dig 0°9238, mp 1:4466, b. p. 146—147° (phenyl- 
urethane, m. p. 84°), was obtained with 2-methylcyclopentyl-3'-methyl- 
cyclopentan-2'-one as a principal product. The latter has Dif 0°9238, 
M 14724, b. p. 239—241°, and is a colourless liquid with an 
odour of menthol ; it yields a semicarbazone, m. p. 202—203°, erystal- 
lising from alcohol in needles. Looft (A., 1894, i, 405) has already 
prepared a methyleyclopentanol, which may be identical with that 
described above. T. A. H. 


Ketimines. Caries Movurgu and Gzorcus Micnonac (Compt. 
rend., 1913, 156, 1801—1806).—The authors have succeeded in 
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isolating a series of ketimines of the general formula CR,:NH, the 
bromomagnesium derivatives of which are formed as intermediate 
products in the preparation of ketones by the action of Grignard’s 
reagents on nitriles. 

For the preparation of purely aromatic ketimines, the solid product 
of the action of the aryl-nitrile on the magnesium aryl] haloid is 
brought, little by little, into a mixture of crushed ice and ammonium 
chloride, the mixture extracted with ether, the ethereal solution dried 
and saturated with dry hydrogen chloride. The precipitated imine- 
hydrochloride is filtered, suspended in ether, and decomposed by dry 
ammonia gas. After removal of ammonium chloride, the imine is 
obtained by evaporating the ethereal solution. Mixed fatty-aromatic 
ketimines are generally more readily decomposed by water, and their 
isolation is preferably effected by passing dry hydrogen chloride 
directly into the ethereal suspension of the magnesium derivative. 
The free imine is isolated from the hydrochloride so formed in the 
same manner as that adopted for aromatic ketimines. 

Ketimines are generally oils or solids of low m. p. which yield 
crystalline salts. The hydrochlorides dissolve readily in chloroform, 
and are decomposed by water into the corresponding ketone and 
ammonium chloride. The free bases are much less sensitive to the 
action of water than the salts. Ketimines readily combine with 
bromine. They yield acyl derivatives which are decomposed by cold 
dilute hydrochloric acid with the formation of ketones. The constants 
of the following ketimines are given: Phenyl ethyl ketimine, 

CEtPh:NH, 

has b. p. 101°5—102°5°/13'5 mm., D? 0:9902, nF 15476. Its hydro- 
chloride and acetyl derivative have m. p. 145° and 126° respectively. 
Phenyl propyl ketimine, has b. p. 99°/8 mm., Df 0°9751, ni} 15353. 
Phenyl isobutyl ketimine, b. p.113—114°/12°5 mm., D? 0°9489, nf 1°5270. 
Phenyl cyclohexyl ketimine, b. p. 135—138°/5 mm. Diphenyl ketimine, 
b. p. 1279/35 mm., Di’ 1°0847, nj 16191. Phenyl o-tolyl ketimine, 
b. p. 136—137°/4 mm., Dj** 1:0614, nif® 16065. Phenyl p-tolyl - 
ketimine, m. p. 37°, b. p. 1479/5 mm., D? 10617, n? 16097. Phenyl 
a-naphthyl ketimine, m. p. 68—69°, b. p. 181°5°/4°5 mm.. H. W. 


Catalytic Formation of Benzophenone by Calcium Car- 
bonate. Paut Sapatier (Anal. Fis. Quim., 1913, 11, 274—275).— 
When the vapour of benzoic anhydride is passed over calcium carbonate 
at: about 506°, benzene, benzophenone, and traces of anthraquinone are 
formed. G. D. L. 


Transformation of 2:6-, 2:4’ and 2:4-Dibromobenzo- 
phenones into Bromofluorenones. Pierer J. MonraGne and JAcoB 
Mout van CaaranrTeE (Rec. trav. chim., 1913, 32, 164—173. Compare 
A., 1910, i, 42),—When 2:6-,2:4’-, or 2: 4-dibromobenzophenone 1s 
heated, hydrogen bromide is evolved, and a bromofluorenone formed. 
Concurrently a certain amount of bromination occurs, due apparently 
to the hydrogen bromide evolved, and, since different by-products are 
obtained from 2:4’- and 2:4-dibromobenzophenone, it appears that 
it is the unchanged original substance which is thus affected. 
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8-Bromofluorenone, C,H, Br C,H,, m. p. 135°, b. p. ca. 395° 
(decomp.), is obtained when 2 : 6-dibromobenzophenone is heated at its 
b. p. during two to three days. On reduction by means of sodium 
amalgam in boiling alcoholic solution, it is converted into fluorenyl 
alcohol, m. p. 153°, whilst oxidation by concentrated sulphuric acid 
and mercuric sulphate transforms it into phthalic anhydride. 

When 2 : 4’-dibromobenzophenone is heated, it yields a mixture of 
unchanged material and two substances which can be separated by 
sublimation under reduced pressure. At about 170—180°, 6-bromo- 
fluorenone is obtained. After recrystallisation from benzene, it forms 
needles and plates, m. p. 165°5°, or compact crystals, m. p. 162°5°. 
After re-solidification the latter melt at 165°5°, Reduction with 
sodium amalgam in boiling alcoholic solution transforms it into fluoren- 
one, m. p. 82°, whilst, when oxidised with concentrated sulphuric acid 
and mercuric sulphate, it yields phthalic anhydride. The residue 
obtained from the sublimation of 6-bromofluorenone, when sublimed 
at about 225°, gives a dibromofluorenone, C,,H,OBr,, yellow crystals, 
m. p. 215°5—216°. 

When 2: 4-dibromobenzophenone is treated in the same manner as 
the 2:4’-isomeride, it yields 6-bromofluorenone. ‘The residue left in 
the sublimation apparatus, after repeated crystallisations from benzene 
and alcohol, gives 6 : 8-dibromofluorenone, m. p. 225°. H. W. 


aB-Unsaturated Diketones. Orro Diets and Peter SHARKOFF 
(Ber., 1913, 46, 1862—1870. Compare A., 1911, i, 464)—-Under the 
influence of 33% aqueous potassium hydroxide, dimethy] diketone mon- 
oxime readily condenses with benzaldehyde, cinnamaldehyde and furfur- 
aldehyde, yielding oximes of af-unsaturated ketones of the formula 
CHR:CH-C(NOH)-COMe, from which the corresponding ketones 
cannot be obtained by any of the usual methods. The removal of the 
oximino-group may, however, be effected by distilling a mixture of 
the oxime with phthalic anbydride or succinic anhydride in superheated 
steam, but the yield of unsaturated diketone thus obtained is very 
small, 

Styryl methyl diketone monoxime, CHPh:CH-C(N:OH):COMe, pre- 
pared from benzaldehyde and dimethyl] diketone monoxime, crystallises 
from alcohol in long, colourlessneedles, m. p. 147° (corr.), and dissolves 
in aqueous alkali hydroxides, yielding yellow solutions; with 33% 
potassium hydroxide it forms a potassium salt. It is accompanied by 
an orange-yellow substance, probably 

CHPh|CH,°CO-C(N-OH):CH:CHPhI,, 
m. p. 216—220° (decomp.). 

That the condensation of the aldehyde takes place at the methyl 
group adjacent to the oximino-group has been established by the 
conversion of the styryl methyl diketone monoxime by boiling with 
strong hydrochloric acid into 3-acetyl-5-phenyl-4 : 5-dihydroisooxazole, 


CHPh-CH 
(—_)7CCOMe, which crystallises in stout prisms, m. p. 


97—98°, and when warmed with aqueous potassium hydroxide is 
transformed into a substance, m. p. about 254° (decomp.). 
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On treatment with oxalyl chloride in ethereal solution the oxime 
yields a compound, CHPh:CH-C(COMe):N-O-COCI, which crystallises 
in colourless needles, m. p. 59°, and is decomposed by water with the 
formation of cinnamic acid. The dibromide of styryl methyl diketone 
forms yellow crystals, m. p. 86°, and slowly decomposes when kept. 

Cinnamylidenediacetyl monoxime (f-styrylvinyl methyl diketone 
monoxime), CHPh:CH:CH:CH-C(N-OH)-COMe, crystallises in slender, 
yellow needles, m. p. 148°, which become strongly electric when rubbed, 
give an intense purple-red coloration with sulphuric acid, and on 
distillation with phthalic anhydride in superheated steam yield 
cinnamylidinediacetyl, brownish-yellow needles, m. p. 49°. 

Furfurylidenediacetyl monoxime (B-furylvinyl methyl diketone mon- 
oxime), C,H,0°CH:CH-C(N*OH)-COMe, has m. p. 132°, and with 
strong aqueous potassium hydroxide yields a potassium salt. F. B. 


Curcumin. Vicror Lampe and J. MitopgpzKa (Ber., 1913, 46, 
2235—2240).—The authors are endeavouring te confirm, by direct 
synthesis, the formula, CH,{CO-CH:CH:-C,H,(OMe)-OH],, proposed 
for curcumin by Mitobedzka, Kostanecki, and Lampe (A., 1910, 
i, 628), and with this object in view have first of all turned their 
attention to the preparation of the parent substance, dicinnamoyl- 
methane (IV), the synthesis of which was finally accomplished from 
ethyl cinnamoylacetoacetate by the method indicated in the following 
scheme : 


(L) CHPh:CH-CO-CH(COMe)-CO,Et -> 
(II) CHPh:CH-CO:CH,-COMe + CHPh:CH-CUCl —> 

(III) COMe-CH(CO-CH:CHPh), —> 
(1V) CH,(CO-CH:CHPh), + CH,’CO,H. 


Cinnamoylacetone (II), prepared by hydrolysis and simultaneous 
elimination of carbon dioxide from ethyl cinnamoylacetoacetate (I), 
crystallises in yellow prisms, m. p. 86—88°, and develops a yellowish- 
green coloration with sulphuric acid. Its alcoholic solution gives 
with copper acetate a green precipitate, and with ferric chloride a deep 
red coloration. When boiled with hydroxylamine hydrochloride in 
alcoholic solution, it is converted into 3(or 5)-styryl-5(or 3)-methyl- 

“an ~‘ “(1 

isooxazole, Io >C-CH:CHPh or (eC >C-CH:CHPh, which 
erystallises in white leaflets, m. p. 92—94°. On successive treatment 
with sodamide and cinnamoyl! chloride in ethereal solution, it yields 
dicinnamoylacetone (II1). This has m. p. 112—114°, gives tne same 
reactions as cinnamoylacetone with cupric acetate and ferric 
chloride, and yields strongly yellow, fluorescent solutions with sulphuric 
acid. 

Dicinnamoylmethane (IV), prepared by boiling dicinnamoylacetone 
with 50% acetic acid, crystallises in bronze-yellow, prismatic needles, 
m. p. 144°. In its chemical properties it strongly resembles curcumin. 
Thus, it dyes cotton a pale yellow without a mordant, dissolves 1 
sulphuric acid, yielding an orange-red solution having a yellow fluor- 
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esconce, and gives with copper acetate and ferric chloride in alcoholic 
solution a green precipitate and a deep red coloration respectively. 
When boiled with alcoholic hydroxylamine hydrochloride it is converted 


HPh:CH:-C-CH 
e von fi oo > O-CH:CHPh, erystal- 


into 3: 5-distyrylisooxazole, il 
lising in almost colourless, prismatic needles, m. p. 170—172°. 

Attempts to prepare ethyl dicinnamoylmilonate by the successive 

action of sodium and cinnamoyl chloride on ethyl malonate in ethereal 

solution led to the formation of ethyl 4-cinnamoyl-l-phenyl-A}-cyclo- 
CPh-CO CO:CH:CHPh 


-3 : 5-dione-4- mr hich 
penten-3 : 5-dione-4-carboxylate, GH—o 9 <c, ),Et , whic 


forms prismatic needles, m. p. 188—189°, and is accompanied by 
ethyl 1-phenyl-A'-cyclopenten-3 : 5-dione-4-carboxylate, 
CPh:CO 
m *CO,E 
GH-co? CH CO, Et, 
This crystallises in prismatic needles, m. p. 107—109°, and yields 
deep red alcoholic solutions. F. B. 


Diketones Obtained by the Action of Xylylene Dibromides 
on the Sodium Derivative of Phenyl isoPropyl Ketone, and 
their Decomposition by Sodamide. Pa. Dumesnin (Compt. rend., 
1913, 157, 53—55. Compare A., 1911, i, 719, and Haller and Bauer, 
A., 1911, i, 726).—o-, m-, and p-Xylylene dibromides react with the 
sodium derivative of phenyl isopropyl ketone in benzene solution to 
give the corresponding bis-(B-benzoyl-B-methy/propyl)benzenes, 

C,H,(CH,*CMe,°COPh),. 
The ortho-derivative is obtained as small, colourless crystals, m. p. 
68°, giving a dioxime, m. p. 240°; the meta in large, colourless 
crystals, m. p. 44°, giving a dioxim2, m. p. 210°, and the para ia 
colourless needles, m. p. 113°, yielding a diowime, m. p. 278°. All 
three of these diketones are decomposed, by warming them with 
sodamide in xylene solution, into the corresponding bis-dimethyl- 
acetamides. o-Xylylene-bisdimethylacetamide, 
C,H ,(CH,°CMe,"CO:N H,),, 
is a colourless, crystalline solid, m. p. 130°; the meta-isomeride, 
colourless needles, m. p. 162°; and the para-isomeride, m. p. 238°. 
They are all hydrolysed by heating with 50% sulphuric acid in sealed 
tubes for six hours at 150° to the corresponding acids having 
respectively m. p.’s 135°, 155°, and 217°. W. G. 


Di-iminonaphthol Hydrochlorides. III. Oswanp Muituer 
(J. Russ. Phys. Chem. Soc., 1913, 45, 580—608. Compare A., 1911, 
i, 308, 465).—When crystallised from water and from alcohol, di- 
iminonaphthol hydrochloride shows different solubilities in 50% aqueous 
alcohol. Further, whilst hydration in neutral aqueous solution of the 
salt obtained from water gives yields of amino-a-naphthaquinone 
varying regularly with the temperature, the hydrochloride separated 
from alcohol always yields smaller and inconstant proportions of the 
quinone owing to the simultaneous formation of a third amino 
naphthaquinone or B-oximinonaphthol. 
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From these isomeric di-iminonaphthol hydrochlorides ammonia 
separates identical bases, but dissociation into base and hydrogen 
chloride is peculiar to the normal or a-salt ; the f’-sult, which does 
not dissociate, decomposes immediately into B-oximinonaphthol and 
ammonia. 

The decomposition of the hydrochlorides in aqueous solution 
proceeds normally at temperatures up to about 60°, beyond which the 
primary products of the reaction yield two secondary products: (1) a 
dark blue colouring matter, which results from the condensation of 
a-oximinonaphthol and dissolves in alcohol, giving a blue solution 
with an intense brick-red fluorescence ; it dissolves in varying degree 
in the products of the reaction, and of the product obtained at 94° it 
forms about 0°5%. (2) 2-Hydroxy-a-naphthaquinone, which is formed 
by hydration of the amino-group of aminoquinone, -NH,+H,0= 
‘ONH,. The velocity of this hydration differs for these three 
quinones, being almost negligible for amino-a-naphthaquinone, only 
slightly greater for B-oximinonaphthol, and more or less considerable 
for a-oximinonaphthol. Hence, when the hydration is continued for 
only ten hours, it may be assumed that the 2-hydroxy-a-naphtha- 
quinone formed is derived entirely from a-oximinonaphthol. 

The actual amounts of the three primary products of the reaction 
are calculated from the equations : (1) amino-a-naphthaquinone = a + 
0°046a + 0°84 ; (IL) a-oximinonaphthol = B — 0°046a — 4:20 + 0°247, and 
(III) B-oximinonaphthol = f’ - 0°47f'/100+ 4°20, where a, #, and f 
are the experimental quantities of the three products per 100 grams of 
the hydrochloride. 

When crystallised from dilute hydrochloric acid, all the different 
modifications of the hydrochloride are converted into one and the same 
form, identical in its decomposition products with that obtained by 
repeated crystallisation of the crude salt from water. This salt, 
termed the A-salt, is the one mostly employed in the present 
investigation. 

In the decomposition of the hydrochloride (A-salt) by acid, the 
yields of amino-a-naphthaquinone and of a-oximinonaphthol obtained 
are diminished by repeated crystallisation from either water or acid, 
and the same is the case with the amount of a-oximinonaphthol 
converted into hydroxynaphthaquinone and colouring matter ; on the 
other hand, the proportions of B-oximinonaphthol formed gradually 
increase. By two or three crystallisations from 95% alcohol, the 
A-salt is transformed into another, which has constant properties and 
is termed the B-salt. If the conversion of the B-salt into the A-salt 
by crystallisation from WV/10-hydrochloric acid is determined by 
absorption of the acid by the salt, the inverse change consists in the 
gradual removal of the acid from the salt under the influence of the 
solvent. The A-salt mnst hence contain, not only chemically com- 
bined, non-esterifiable acid, but also a certain amount of acid i 
another form of combination, and capable of esterification by the 
action of alcohol. 

The change produced in the A-salt by crystallisation is also effected 
by prolonged heating or by remaining over sodium hydroxide. 

From these results it appears highly probable that the principal 
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part in the transformations of di-iminonaphthol hydrochlorides is 
played by traces of free hydrochloric acid fixed by the crystals on 
their formation in an acid solution, the maximum and minimum 
(zero) of such fixation being represented by the A- and #-salts 
respectively. 

The composition of the B-salt having been found to vary with 
the acidity of the surrounding medium, a C-salt, the acidity of which 
remains constant, was prepared by suitable heating and crystallisation. 
When this salt is heated with dilute hydrochloric acid solutions of 
different concentrations, it is found that the transformation of the 
B-salt reaches its limiting value with 0°018 mol. of hydrochloric 
acid per mol. of C-salt, further addition of acid producing no extra 
increase in the yield of amino-a-naphthaquinone. The amounts of 
(1) amino-a-naphthaquinone, (2) a-oximinonaphthol, (3) -oximino- 
naphthol, and (4) 2-hydroxy-a-naphthaquinone obtained with different 
concentrations of hydrochloric acid are shown in the form of curves. 
The second and third curves are approximately straight lines and are 
therefore in good agreement with the law of mass action. Curve (1), 
however, rises at first rapidly and then gradually to a limit, its 
course being closely similar to that of an adsorption curve. It seems, 
therefore, that when di-iminonaphthol is crystallised from water 
wntaining free hydrochloric acid, the latter is adsorbed to some 
xtent on the faces of the crystals. Thus, adsorption in a hetero- 
geneous system is not limited to substances in a colloidal state, but 
lakes place also with crystalloids. 

Further experiments show that in a 1% solution of the B-sa lt 
maintained at 94°5°, two processes occur simultaneously: (1) deco m 
position of the normal A-salt in 0°66% solution, with formation of 
a-and 8-aminonaphthaquinones, and (2) decomposition of the f’-salt, 
not yet isolated, in 0°33% solution, with formation of -oximino- 
naphthol. 

8-Oximinonaphthol crystallises in shining, flat, reddish-brown 
ueedles having the same composition as the a-compound, 

C,,H,O,N,$H,0. 

The two isomeric di-iminonaphthol hydrochlor | s are regarded as 

having the structures : 
CO-C(NH,) 


C.——-C:NH,Cl 
2 
(a) CHC oH cle and (8) CoH<oyH,):CH 
The following salts of di-iminonaphthol have been prepared and 
analysed: the normal sulphate, (C,)H,ON,).,H,SO,4H,O; the acid 
elute, C,,H,ON,,2C,H,0,, and the normal acetate, 
C,,H,ON,,C,H,0,,2H,0. = &.?, 


Lakes. II, Pavut Preirrer [and Ps. Fiscuzr, J. Kuntyer, 
P. Mont, and Z. Pros] (Annalen, 1913, 398, 137—196. Compare 
A, 1911, i, 899)—The main object of the paper is to show that in 
tydroxyketones und hydroxyquinones, particularly of the anthra- 
quinone series, the formation of normal salts occurs quite differently 
from that of internally complex salts. 

The author has already shown in connexion with his theory of 
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halochromy (A., 1911, i, 788) that carbonyl compounds and stannic 
chloride form additive compounds of the type Cl fare When 
the ketone or quinone contains a hydroxyl group in the ortho. 
position to the carbonyl group, a substituted compound is formed 
RC-0, 
which is represented by the formula Pe o7 SnCl,, and is closely 
related to the tin lakes (loc. cit.). The correctness of this view is 
supported by the following new facts, Acetophenone, benzophenone, 
xanthone, and p-methoxychalkone form with stannic chloride additive 
compounds of the first type, whilst their o-hydroxy-derivatives yield 
substituted, internally complex salts of the second type. The forma- 
tion of the substituted compound is preceded by that of the additive 
compound because in the cases of o-hydroxyacetophenone, resaceto- 
phenone, and benzylidenepaeonol, the additive compound, 
Cl gn<’0:CRAr 
1 “O:CRAr’ 
can be isolated; by loss of hydrogen chloride, it changes to the 


internally complex salt, a 7 Suds. So also, alizarin dimethyl 


ether and stannic chloride in dry benzene at the ordinary temperature 


, Oa i ; cuca 
yield O1,8n...OC< oH (OMe), > which is converted by warming 


into O80 od (ote methyl chloride being evolved. 

The theory that the SnCl, compounds are internally complex salts 
containing Sn...0 is supported by the fact that the colours of thes 
substances are in harmony with the generalisations made with respect 
to the colours of SnCl, additive compounds (loc. cit.) ; for example, in the 
O-—SnCl, 


case of resacetophenone derivatives, OMe-C,Hs< ‘ i " is colour- 
e. 


C,H,(OMe):O 
is orange-yellow, and 


0 8 

0,H,(OMe)-O 
OMe:0,H,:CH:CH-C< ~ nittead® 

O SnCl, 

is orange-red. The violet-black colour of the SnCi, compound of 
alizarin (and also of alizarin B-methyl ether), in comparison with the 
red colour of the SnCl, compound of 1-hydroxyanthraquinone, is in 
agreement with the rule that in halochromatic substances the presence 
of a hydroxyl or methoxyl group in the meta-position to the carbony! 
group causes a deepening of the colour (loc. cit.). 

Only o-hydroxyketones and o-hydroxyquinones yield SnCi, sub- 
stituted compounds; the m- and p-hydroxy-isomerides form Sal, 
additive compounds of the normal type. o-, m-, and p-Hydroxy- 
acetophenones, benzylidenepaeonol (2-hydroxy-4-methoxyphenyl styryl 
ketone), phenyl o-kydroxystyryl ketone, 1-, 2-and 4-hydroxyxanthones, 
and 1- and 2-hydroxyanthraquinones have been examired ; of these, 


less, CHPh:CH-0< 
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o-hydroxyacetophenone, benzylidenepaeonol, 1-hydroxyxanthone, and 
|-hydroxyanthraquinone alone yield SnCl, substituted compounds, 
The fact that resacetophenone, resobenzophenone, 2 : 4’-dihydroxy- 
benzophenone, euxanthone, and alizarin form mono-substituted SnCl, 
compounds, not disubstituted SnCl, compounds, also proves that only 
the hydroxyl group in the ortho-position to the carbonyl group is 
concerned in the formation of the internally complex SnCl, salt. 

The SnCl, derivatives of o-hydroxyketones and of o-hydroxyquinones, 
being internally complex salts, must be closely related to the tin lakes 
of these substances, which are typical representatives of internally 
complex salts (Tschugaeff, A., 1907, i, 17, 392, 830; Werner, A., 1908. 
i, 441). On the fibre these lakes do not contain chlorine, and there- 
fore must be derived from the author’s compounds simply by replace- 
ment of chlorine by oxygen or a hydroxyl group: aay 


0-810(0H) 
C.H : 
> CH<op.4 


pounds are converted into tin lakes by hydrolysis. The careful 
addition of water to the orange solution of the SnCl, compound of 
alizarin in pyridine precipitates an orange-red substance, 
/O:0-—C,H, : 
(HO)080<5 bos (oH 4C,NH,, 
which is unstable to acids, stable to aqueous ammonia on the wa'er- 
bath, and dyes silk and wool, but not cotton, orange-red. 

The close relationship between the tin lakes and the author’s SnCl, 
compounds is also made evident by the following analogy—only hydroxy- 
ketones and -quinones containing a hydroxyl group in the ortho- 
position to the carbonyl group form SnC), compounds—only dyes 
containing a hydroxyl group in the ortho- or peri-position to the 
chromophoric group are mordant dyes according to Méhlau and 
Steimming (Zeitsch. Farb. Text-chem., 1904, 3, 358). 

According to the preceding, internally complex SnC}, salts of hydroxy- 
anthraquinones are obtained bysubstitution atthe ortho-hydroxyl group. 
Hence it might be anticipated that this hydroxyl group is also 
concerned in the formation of the normal salts. Experiment shows 
that this is not so; 1-hydroxyanthraquinone and quinizarin do not 
form pyridine salts in hot pyridine, whilst 2-hydroxyanthraquinone, 
2:6-dihydroxyanthraquinone, alizarin, 1: 7-dihydroxyanthraquinone, 
and purpurin form pyridine salts, the number of pyridine molecules 
added being equal to the number of hydroxyl groups in the meta- 
position to a carbonyl group. 

Hence in the formation of normal salts with weak bases just those 
hydroxyl groups are concerned which do not exhibit any tendency to 
complex salt formation with tin tetrachloride. Strong bases, such as 
the bydroxides of the alkali and the alkaline earth metals, react with 
both m- and o-hydroxyl groups, but preferably with the former ; 
2-hydroxyanthraquinone dissolves easily in 1% aqueous sodium 
carbonate, whilst 1-hydroxyanthraquinone does not. 

It follows from the preceding that hydroxyl groups in the ortho- 


The author shows that the SnCl, com- 
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position to the carbonyl group are concerned in complex salt formation, 
whilst the production of normal salts is due primarily to hydroxy] 
groups in the meta-position, normal salt formation at an o-hydroxyl 
group being a secondary effect. This is readily explicable. The 
hydrogen atom of the o-hydroxyl group is attached co-ordinatively to 
the oxygen atom of the carbonyl group, and therefore its acidic 
function is weaker than that of the hydrogen atom of the hydroxyl 
group in the meta-position. Normal salt formation, therefore, occurs 
firstly at the m-hydroxyl group by the addition, in accordance with the 
modern view of the phenomenon of neutralisation, of the hydroxide, 
with the formation of an aquo-salt which then loses water. 

The compounds obtained by the action of stannic chloride on hydroxy- 
acetophenones, hydroxychalkones, hydroxybenzophenones,and hydroxy- 
xanthones are described. The production of a SnCl, additive com- 
pound or of an SnC], substituted compound, and also the colours of the 
products, are quite in accordance with the rules previously stated 
except in the cases of quinizarin and purpurin which yield the 


compounds C,H o> rH <C>Sn0l, and 


O,H,<E0>0,H(OH)<0>snCl, 


respectively. 

The following substances have been prepared by warming the 
carbonyl compound with stannic chloride, alone or in the presence of 
dry benzene: OMeC,H,(OSnCI,)"COMe, m. p. about 235°, almost 
colourless leaflets containing 4C,H,, from paeonol ; 

CO,Me’C,H,-OSnCl,, 
m. p. 230°, colourless leaflets, from methyl] salicylate ; 
CO, Et-C,H,-OSnCl,, 
m. p. about 220°, colourless leaflets, from ethyl salicylate ; 
NH,°CO-C,H,°OSnCl,, 
m. p. about 260°, white crystals containing $0,H,, from salicylamide ; 
OH:C,H,(OSnCl,)-COPh, m. p. 295—297°, yellow crystals containing 
4C,H,, from resobenzophenone; OMe*C,;H,(OSnCl,)-COPh, m. p. 
about 262°, yellow crystals, from resobenzophenone methyl ether ; 
OH-C,H,°CO-C,H,OSnCl,, m. p. 294—296°, yellow leaflets, from 


2: 4’ - dihydroxybenzophenone ; OH, <G>>O,Hy'OSn0l, m. Pp. 
282—284°, yellow crystals containing 4C,H,, from 1-hydroxy- 
xanthone ; Sn0l,,20,8 <9 >CyH,OH, m. p. 239°, yellowish-brown 


powder, from 2-hydroxyxanthone ; SnCl,, 0H, <go>C.HsOH, m. p. 


about 230°, yellow crystals, from 4-hydroxyxanthone (m. p. 242°, 

not 224° as stated in the literature) ; 
OMe:C,H,(OSnCl,)*CO-CH:CHPh, 

m. p. about 278°, orange-yellow, crystalline powder, from benzylidene- 

paeonol ; OMe-C,H,(OSnCl,)-CO-CH:CH-C,H,°OMe, m. p. indefinite at 

about 250°, orange-red crystals containing }C,H,, from p-anisylidene- 


paeonol ; OMe-C,H,(OSnCl,)*CO-CH:CH’C,H,-0,:CH,, decomp. above 
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900°, orange-red crystals containing $0,H,, from piperonylidenepaeonol ; 
0,H <O0>0,H,'OSnCl,, brownish-red powder containing $C,H,, 


from -hydroxyanthraquinone; C,H,<Go>CsH,(0H)-OSnCl,, violet- 
black, crystalline powder containing }C,H,, from alizarin ; 

CH, <G0>0,H,(OMe)-0Sn0l,, 
violet-black powder containing 4C,H,, from alizarin B-methyl ether ; 


(J <G0>CsHs<9>SnCle, red, crystalline powder, from quinizarin ; 


(JH <Go>CyH (OH) <p >SnCl, almost black, crystalline powder 


containing O,H,, from purpurin ; SnC1,,0,H, <p >CsHa(OMe)., 
brownish, or golden-yellow leaflets, from alizarin dimethyl ether ; 
Sn01,,20,H, <<Go >CyH,(OMe)», m. p. 242°, brownish-orange leaflets, 


from hystazarin dimethyl ether. 
In addition to the normal pyridine salts of the hydroxyanthraquinones 
previously mentioned, the following have been prepared : 
CH,°CO-C,H,(OH),,C,NH,, 
colourless crystals, from resacetophenone ; 
C,H,°CO-C,H,(OH),,C,NH,, 


mn. p. 58°, colourless plates, from resobenzophenone ; 


OH-0,8,<Go>C,Hy0H,0,NH,, 


yellow needles, from euxantbone. C. 8. 


Some Derivatives of Aceanthrenequinone and 1 : 9-Anthra- 
cene. M. Karpos (Ber., 1913, 46, 2086—2091).—The action of 
aceanthrenequinone with an equimolecular proportion of hydroxyl- 
amine hydrochloride and a half-molecular proportion of sodium 
carbonate in the presence of alcohol at water-bath temperature, yields 
aceanthrenequinoneoxime, 


CO 


yellow prisms, m. p. 251° (decomp.), which dissolves in sulphuric acid 
to a brown colour changing to red on warming. When caused to 
undergo the Beckmann rearrangement, by heating for several hours with 
hydrogen chloride in acetic acid solution, this substance forms anthra- 


cene-1 : 9-dicarboxylimide onZNo-co 

y ’ No ,H,Z goo NE: needles, m. p. 
293—294°, which is reducible by alkaline reducing agents to a yellow 
solution, and dissolves in sulphuric acid to a beautiful red solution 
which fluoresces slightly ; there are obtained simultaneously anthracene- 
1 :9-dicarboaylic acid, which readily passes into its anhydride, m. p. 
289—290° (methyl ester,"m. p. 149°), and also anthracene-1 : 9-dicar- 
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boxylamic .acid, which in the free state rapidly passes into the 
imide ; its solutions in alkali exhibit a beautiful sky-blue fluorescence ; 
the sodium and silver salts were analysed. Endeavours to methylate the 
remaining carboxylic group of the acid amide by means of methyl 


sulphate yielded the anhydride of methyl anthracene-1 : 9-carbomy/- 


or cH _ “So-co-s, 


C 
amate, CHZ * *No-C(OMe) . 


No,H, —CO ae \No,H;ZC(0Me) 
m. p. 170—171°. 

Anthracene-1 : 9-dicarboxylimide is obtainable in theoretical yield 
by warming aceanthrenequinoneoxime with sulphuric acid for about a 
half-hour ; heating with potassium hydroxide and a little water at 
200—230° converts the imide into a green dye, C,.H,,0,N,; this on 
reduction by hyposulphite yields a red vat which colours cotton 
reddish-violet, passing on exposure to the air to a beautiful green. 
Similar dyes can be produced from halogen-substituted aceanthrene- 
quinones. 

In an examination of the action of malonyl chloride on anthracene 
(compare Freund and Fleischer, A., 1910, i, 490; Liebermann and 
Zsuffa, A., 1911, i, 202) it is found that the condensation 


© fm a 
product is anthracene-1 : 9-indandione, CH-———Y~C—CO: 
C;H;——-co 


» 4 


>CH, 


red powder, m. p. 280° (decomp.) with previous blackening, which in 


sulphuric acid gives a carmine-red solution with a strong fluorescence; 

sodium salt, red leaflets. On oxidation with alkaline potassium 

permanganate solution, it produces anthraquinone-1-carboxylic acid. 

When heated with benzaldehyde at 130°, condensation occurs with 
C,H, 

formation of the benzylidene derivative, coHZ ~*\ ao 


a brownish-red powder, decomp, at 290°, which gives a reddish-violet 
solution in sulphuric acid. D. F. T. 


Influence of Constitution on the Rotatory Power of 
Optically Active Substances. V. Keto-enolic Transforma- 
tions of Derivatives of Menthyl Acetoacetates. Hans Rupt 
and Epuarp Lenzincer (Annalen, 1913, 398, 372—378).—1-Menthyl 
d-phenylacetoacetate exists in the solid state as the ketonic modifica- 
tion. In benzene it is initially dextrorotatory, but in course of time 
becomes levorotatory as the change to the enolic modification proceeds 
and the /-menthyl group becomes the only source of optical activity. 
It has previously been shown that the rate of transformation is very 
variable, and been suggested that this variation is caused by the presence 
of catalysts such as the alkali in the glass vessel. This hypothesis has 
now been proved. A 9°958% solution, D? 0°8891, of /-menthyl d-phenyl- 
acetoacetate in benzene containing a trace of piperidine had [a]p + 26°09 
initially and a final constant value, [a]j?) —67°20° after tea hours. A 
similar solution (¢ = 10°02, D =0°8895) containing a drop of piperidine 


—_— oOo” 


=—-co 


SKS os ef 
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had initially [a]> +26-23°, and a final constant value, —67°09°, after 
eight minutes. Within certain limits, the velocity of the keto-enolic 
change is a function of the concentration of the catalyst. 

l-Menthyl d-benzoylphenylacetate exhibits a constant rotation in 
benzene ; also, its alcoholic solution does not develop a coloration with 
ferric chloride. Hence the stability of the ketonic modification is 
greatly increased when the methyl group in menthy! phenylacetoacetate 
is replaced by a phenyl group. However, again the presence of a trace 
of piperidine increases the velocity of the change from the ketonic 
to the enolic modification because a solution (c= 9°98, Di? 0°8924) of 
|-menthyl d-benzoylphenylacetate in benzene containing a trace of 
piperidine has [a] +20°76° initially and —62°83° atter eighteen 
hours. C. 8. 


Cardol. Leorotp Sprecen and M. Core. (Ber. Deut. pharm. Ges., 
1913, 23, 356—378. Compare Spiegel and Dobrin, A., 1896, i, 653), 
—Cardol can be distilled in superheated steam or under reduced 
pressure. In the latter case the principal fraction has b. p. 
190°/3 mm., but is of variable composition, as shown by the analysis 
of two specimens. It is named apocardo/, and its reactions with 
bromine, ozone, permanganate, nitric acid, and on distillation with 
zine dust are described. In most cases these do not lead to well- 
defined products, but the zinc dust distillation yielded ethylene, 
propylene, 1 : 3-butadiene, and a substance, C,,H,,0, m. p. 10°, b. p. 
98—100°/14 mm. 

In addition to apocardol a fraction, b. p. 200—220°/2—5 mm., is 
obtained. 2 a 


Constituents of Ethereal Oils. Eudesmol and its Deriv- 
atives. Globulol. Frieprich W. SEMMLER and Ernst Tostas (Ber, 
1913, 46, 2026—2032).—The authors have carried out a series of 
experiments on the sesquiterpene alcohols, eudesmol, which is widely 
distributed in eucalyptus oils, and globulol, which occurs in the 
ethereal oil from Hucalyptus Globulus. The former has been in- 
vestigated by Baker and Smith, who consider it to be an oxide having 
the formula C,,H,,O, and describe a dinitro-derivative, C,)H,,(NO,),0, 
and a dibromide, C,,H,,OBr,. The authors, however, are led to the 
conclusion that it is a bicyclic sesquiterpene alcohol, C,,H.,O, 
containing one double bond. 

Eudesmol has b. p. 156°/10 mm., D® 0:9884, un} 1:516, m. p. 78° 
(Baker and Smith give m. p. 79—80°), [a]$ +31°21’ in chloroform 
solution. When boiled with acetic anhydride and sodium acetate, it 
yields eudesmol acetate, CH,*CO,°C,,H,,, b. p. 165—170°/11 mm., 
D” 0:9933, n% 1:49204, [a]% + 31°. 

_ Dihydroeudesmol, C,;H,.O, b. p. 155—160°/12°5 mm., m. p. 82°, 
Is obtained when an ethereal solution of eudesmol is reduced by 
hydrogen in the presence of platinum. When treated with sodium 
acetate and acetic anhydride, it yields the corresponding acetate, 
b. p. 158—164°/10 mm., D® 0-9776, n® 1:4788, [a]% + 13°, from which 
dihydroeudesmol is recovered unchanged after saponification with 
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alcoholic potassium hydroxide. When boiled with absolute formic 
acid, dihydroeudesmol yields dihydroeudesmene, C,;H,, b. p. 
126—130°/10 mm., D” 0-9067, n} 1°48762, [a], - 7°. 

Eudesmene, C,;H,,, obtained when eudesmol is heated with 909 
formic acid, has b. p. 129—132°/10 mm., D® 0:9204, mn 1°50738, 
[a]>+49°, and is thus apparently a member of the sesquiterpenes 
derived from hydrogenated naphthalenes. It yields a characteristic 
dihydrochloride and dihydrobromide. The former, m. p. 79—80°, is 
obtained either by treatment of eudesmol with a saturated solution 
of hydrogen chloride in glacial acetic acid or by passing hydrogen 
chioride into eudesmene dissolved in the same solvent. The hydro- 
carbon is regenerated when the dihydrochloride is boiled with 
alcoholic potassium hydroxide. The dihydrobromide, m. p. 104—105°, 
can be prepared by precisely similar methods, and also gives eudesmene 
when acted on by alcoholic potassium hydroxide. 

When treated with zinc dust, eudesmol gives a small quantity of 
the hydrocarbon, C,,H,,, but is mainly converted into eudesmene. 
The latter substance is also obtained when phosphorus pentachloride 
reacts with eudesmol. Oxidation with ozone or potassium per- 
manganate did not lead to definite results. 

Globulol, C,,H,,O0 (compare A., 1904, i, 604), has b. p. 283°/755 mm. 
It differs physically from eudesmol, but, possibly, similar relationships 
exists between the two alcohols as between borneol and itsoborneol ; 
otherwise they are chemically different. When treated with dehy- 
drating agents, globulol yields a |-sesquiterpene, C,;H,,, b. p. 
102—103°/6 mm., 247—248°/748 mm., [a], — 55°48’, n} 1°49287, 
D” 0°8956, and a d-sesquiterpene, C,,H.,, b. p. 265°5—266°/750 mm., 
ap + 58°40’, n} 1:50602, D” 0:'9236. The latter is possibly identical 
with eudesmene. H. W. 


Determination of Constitutions in the Camphene Group. 
V. Osstan Ascuan (Annalen, 1913, 398, 299—-313).—Since Auwers 
has recently upheld, on refractometric evidence, Wagner’s formula for 
camphene, the author has examined two carefully purified specimens 
of the hydrocarbon. These have been obtained from American and 
Grecian turpentines respectively, through the pinene hydrochlorides. 
Each has been twice recrystallised from methyl alcohol (whereby the 
m. p. is constant), and finally distilled over sodium in a vacuum. The 
camphene from American turpentine has b. p. 158—158-5°, m. p. 
43—43°5°, D? 0 8486, n° 146048, and [a]§ +17:95° in benzene. The 
camphene from Grecian turpentine has b, p. 157°2—157-9°/742 mm., 
m, p. 46—47°, Di’ 0°8446, ni} 1°45641, and [a]p +74°55° in benzene. 
The molecular refractions, 43°98 and 43°85 respectively, are in close 
agreement with the value, 43°91, calculated for the semicyclic 
formula. 

Y of* 
The formula Hho? >>0(CO,H)-OMe,-CO, H previously assigned 


by the author (A., 1910, i, 710) to the lactone-dicarboxylic acid, 
m. p. 256°, obtained from dehydrocamphenic acid, is now proved to be 
incorrect, The lactone-dicarboxylic_acid is reduced to_tsocamphoronic 
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acid by hydriodic acid, b. p. 127—128°, at 170—180°. Since the 
constitution of isocamphoronic acid is 
CO,H:CH,:CMe,*CH(CO,H)-CH,°CO,H, 
and the lactone-dicarboxylic acid yields formic, succinic, and isobutyric 
acids by fusion with potassium hydroxide, it follows that the hydroxy- 
acid from which the lactone-dicarboxylic acid is derived must be 
CO,H:CH(OH):CMe,°CH(CO,H)*CH,°CO,H. 

By boiling with hydriodic acid, by heating with 40% hydrogen bromide 
in glacial acetic acid, or with concentrated sulphuric acid at 100°, or 
with hydrochloric acid at 170—180°, the lactone-dicarboxylic acid is 
changed into a stereoisomeric lactone-dicarboxylic acid, C)H,.0,, m. p. 
185—186°, large prisms. Such stereoisomerism is possible only when 
at least two side-chains are present attached to different carbon atoms 
of the lactone ring. Hence the constitutions of the two lactone- 
dicarboxylic acids are represented by 

CO-—O 

00,H-CHyCH< oue,-CH-CO,H 

On account of its sparing solubility, the isomeride, m. p. 256°, is 
regarded as having the trans-configuration. 

The author is of opinion that Wagner’s formula correctly represents 
the constitution of camphene. If this is the case, it follows from the 
preceding work that a transformation must have occurred in the 
carbon skeleton during the oxidation of camphene by alkaline 
potassium permanganate. C. 5S. 


Bornylene and Ethyl Diazoacetate (with a Nomenclature 
for Tricyclic Carbon Ring Systems). Epuarp BucHNER and 
Wituetm Wereanp (Ber., 1913, 46, 2108—2117).—The constitution 
of camphene has recently been demonstrated in a purely chemical 
manner by the action of ethyl diazoacetate, and the same method 
is now applied to bornylene (this vol., i, 376). The results 
indicate that this reagent is of especial value for distinguishing 
between hemicyclic and endocyclic ethylenic linkings in terpene 
molecules. 

The bornylene applied in this investigation, obtained from borneol 
through the corresponding methyl xanthate compound, was possibly 
not quite pure, as its optical activity was somewhat lower than that 
recorded in the literature ; the impurities, however, could not be of 
such a nature as to affect the trustworthiness of the reaction with 
ethyl diazoacetate. A solution of ethyl diazoacetate in a little 
borneol was gradually introduced into a mixture of borneol with a 
little copper powder at 150°; the reaction is more sluggish than with 

‘ camphene, but fractional distillation of 

°OH,-CH—CH the product separated methyl 4:5 :5-tri- 
= ; 46 € 

> OMe, l " SCH-CO,Me methyltricyclo-[0,1,3 **, 2 |-octane-2-carb- 

OE voy 2 oxylate (annexed formula), a colour- 
CH,*CMe-CH. less oil, b. p. 136—137°/22 mm,, 

ae D? 1:0283, , 1:48337, [a}#® —8-72°. 
By hydrolysis with alcoholic potassium hydroxide, the corresponding 
acid is obtained, leaflets, m. p. 137°; calcium, barium, lead, and 
silver salts, colourless, insoluble substances ; wmide, needles, m. p. 174°, 
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When the acid is heated with an acid solution of potassium per. 
manganate, oxidation slowly occurs with formation of an oily 
substance, trans-cyclopropane-1 : 2: 3-tricarboxylic acid,’ which ver 
gradually crystallised. The identity of this acid was confirmed by 
the preparation of the silver and calcium salts and of the methyl 
ester, the m. p., 56—57°, of which was unaffected by admixture with 

a specimen of synthetic origin. These results are 
CH,-CH—CH in accord with the annexed usual formula for 

CMe, | bornylene. 

CH,-CMe-CH The paper includes an authorised extension of 

von Baeyer’s scheme of nomenclature for dicyclic 
systems to tricyclic ones. Each tricyclic system contains two 
tertiary or quaternary carbon atoms in the ring, which are linked by 
bridges of carbon chains ; these bridges, of which there are four in 
each tricyclic system, are represented by numbers which represent the 
number of atoms in each; the grouping of these 4 numbers con- 
stitutes the “characteristic” ; if these bridges do not extend between 
the same carbon atoms in each case, the numbers representing the 
carbon atoms which act as origin and extremity of the bridge must 
be aprended to the corresponding number in the characteristic. 
The application of this scheme can be seen in the above description 
of the condensation product of bornylene and ethyl diazoacetate. 

D. F. T. 


The Syuthesis of the Glucosides of the Terpene Alcohols 
by means of Emulsin. Juno HAmALAtInEN (Biochem. Zeitsch., 1913, 
52, 409—411).—The author has shown (this vol., i, 497, 639) that 
certain glucosides of the terpene alcohols are readily hydrolysed by 
emulsin. It seemed therefore possible that synthesis could be effected 
by the same agency. He has succeeded in obtaining in small quantities 
synthetically the following glucosides, by allowing the alcoholic solu- 
tions of dextrose and the alcohol to react in the presence of emulsin in 
ethyl alcoholic solutions : /-fenchyl-d-glucoside, r-csoborneol-d-giucoside, 
and J-borneol-d-glucoside. The formaticn of these glucosides can 
explain the action of emulsin in producing glycuronates of terpene- 
alcohols when injected into animals. A synthetic action of the ferment 
seems more probable than the formation of an anti-substance, as 
suggested by various investigators. S. B.S. 


Synthesis of £-Geranylglucoside by means of Emulsin ; Its 
Presence in Plants. Emiie Bourquetot and Marc Brive. (Compt. 
rend., 1913, 157, 72—74).—B-Geranylglucoside is obtained by the 
action of emulsin on asuspension of dextrose in geraniol saturated with 
water, or, better, by its action on a solution of the alcohol and sugar 
in acetone and water. It was separated by the usual method (compare 
this vol., i, 663), and obtained as a colourless liquid, [a], — 25°49’, not 
reducing Fehling’s solution, precipitated by basic lead acetate, and 
rapidly hydrolysed in aqueous solution by emulsin. A glucoside 
similarly hydrolysed by emulsin to dextrose and geraniol and pre 
cipitated by basic lead acetate can be extracted by alcohol from 
Pelargonium odoratissimum. W. G 


boc} ri 
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Cerebronic Acid. III. Its Bearing on the Constitution of 
Lignoceric Acid. Paasus A. Levene and ©. J. West (J. Biol. 
Chem., 1913, 15, 193—-195).—Cerebronic acid yields a normal acid of 
24 carbon atoms which is identical with lignoceric acid. W. D. H. 


Azafrin. II. Cart LizperMann and W. Scuiturr (Ber., 1913, 
46, 1973—1986. Compare A., 1911, i, 391).—Although azafrin and 
bixin (Hasselt, A., 1911, i, 550) both give blue solutions in con- 
centrated sulphuric acid, they are not identical. ‘This is now shown 
by the fact that azafrin and methylazafrin give very characteristic 
colour reactions with a large number of other strong mineral or organic 
acids, with which bixin gives, at most, only transient and poor effects. 
One, two, or three molecules of an acid may enter into combination, 
but the compounds are not simple salts, since azafrin cannot be 
regenerated from them. Oxidation, reduction, substitution, hydroxyl 
and ketone reactions have either failed or led to still more compiicated 
substances, but, from the analysis of the above compounds, it seems 
certain that azafrin has the formula C,,H,,0,. 

It is advisable not be prolong the extraction of azafranillo roots and 
stems, since benzene dissolves a small amount of a resin which hinders 
the crystallisation of the desired azafrin. The latter is purified by 
precipitation from alkaline solution, has m. p. 208°, and yields methyl- 
azafrin, O,.H,,0;, in sparkling, reddish-yellow leaflets or needles, m. p. 
191°, when treated with methyl sulphate. The following compounds 
with acids have been isolated: B,,2H,SO,, B,3HI, B,2HBr, B,HCIl, 
B,HC1O,, and B,3CCl,-CO,H, where B=azafrin or methylazafrin. 
They are blue or violet in colour, and dissolve in alkalis with never 
more than partial loss of acid. Phosphoryl chloride, meta- 
phosphoric acid, and nitric acid also give coloured solutions, but 
especially characteristic is the reaction with hot anhydrous formic 
acid, which gives a deep violet solution which may be diluted with 
water to a stable permanganate-coloured liquid. Glacial acetic acid 
is a useful indifferent solvent for azafrin, but after boiling the 
solution for a long time, water procipitates an entirely different 
substance. 

Reduction of azafrin and methylazafrin with zinc dust and acids 
yields white, amorphous products, C,,H,,0, and C,,H,,O, respectively, 
whilst hydriodic acid and red phosphorus give rise to compounds which 
contain phosphorus, Ammonium persulphate yields a white, flocculent 
acid. J.C. W. 


The Hydrogenation of Pyromucic Acid. Heinrich Wiznmaus 
and Hermann Sorce (Ber., 1913, 46, 1927—1931).—Only in a few 
cases in the furan group have reductions been effected by hydrogen. 
The author, in this preliminary announcement, describes tetrahydro- 
pyromucie acid obtained by the reduction of pyromucic acid with 
hydrogen and colloidal palladium. 
CH,"CH 
CH,—- 
adding to the aqueous solution of pyromucic acid a little palladious 


2>CH-CO,H, was prepared by 


Tetrahydropyromucic acid, 
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chloride solution and gum arabic, and shaking with hydrogen. The 
acid was purified by distillation, b. p. 131°/14 mm., and then crystal- 
lises in rhombohedra, m. p. 21°. Itis much more stable than pyromucic 
acid towards potassium permanganate. The sodium salt crystallises in 
thin tablets ; the potassium, ammonium, barium, and silver salts are all 
crystalline. When treated with phosphorus trichloride, the free acid is 
converted into the chloride, which reacts with strong ammonia solution, 
producing the amide, leaflets, m. p. 80°, b. p. 135—140°/20 mm. The 
same amide is formed when the ammonium salt is heated at 200° under 


pressure. D. F. T. 


A New Chromone Synthesis. Ernst Petscuex and Hueco 
Simonts (Ber., 1913, 46, 2014—2020).—When phenols are condensed 
with B-ketonic acid esters in presence of sulphuric acid, the products 
are coumarin derivatives (1 :2-benzopyrones), but when phosphoric 
oxide is used, chromones (1 :4-benzopyrones) are obtained. Ethyl 
acetoacetate itself has not yet led to definite products, but the method 
is being extended, particularly with a view to the synthesis of flavone 


from ethyl benzoylacetate and phenol. 
a CMe 
For the preparation of 2 : 3-dimethylchromone, C, Hi< ote’ the 


dark mass obtained by mixing a solution of dry pbenol in ethyl 
methylacetoacetate with phosphoric oxide is diluted with water, treated 
with half the quantity of sodium hydroxide required to neutralise the 
acid, saturated with salt, and extracted with ether. The extract is 
washed with alkali, dried, and evaporated. The yield is 25%. The 
compound forms large, transparent, yellow, monoclinic crystals 
[@:6:c=1°5201 :1:1°5681, B=73°19°5'], m. p. 97°. One litre of 
water dissolves 0°5 gram at 0°, 1°55 grams at 15°, and 45 
grams at 100°, and the substance is volatile in steam. It 
forms a dibromide, C,,H,,O,Br., in unstable, orange-yellow 
needles, m. p. 130°, and an owime, O©,,H,,O:N-OH, by the direct 
action of hydroxylamine, in colourless, silky needles, m. p. 158°5° 
The isomeric 3:4-dimethylcoumarin owime, prepared from 3: 4-di- 
methylthiocoumarin, m. p. 142°, has m. p. 222°. The oxime of the 
dimethylchromone yields a dibromide, m. p. 180—184°, which readily 
parts with one molecule of hydrogen bromide to form 2-bromo- 
C(NO): OMe 


4-nitroso-2 : 3-dimethylcoumaran, C,H,< 0——-OBrMe’ in colourless 


needles, m. p. 205°. 
2:3-Dimethylechromone is easily oxidised by permanganate or 
hydrolysed by 3% sodium hydroxide, yielding salicylic acid. When 
heated with sodium ethoxide (compare Heywang and Kostanecki, 
A., 1902, i, 816) it is hydrolysed to o-hydroxypropiophenone, 
OH:C,H,°COEt, 
which forms a colourless, mobile, unpleasant smelling oil, b. p. 
150°/80 mm. It is sparingly soluble in water, and the solution gives 
an intense reddish-violet coloration with ferric chloride. The hydro- 
O(HCl): CMe ‘ 
chloride of dimethylchromone, ©, Hii me , is a white, crystal- 
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line substance, m. p. 88—92°. On nitration with fuming acid 

in cold concentrated sulphuric acid, 6-nitro-2 : 3-dimethylchromone, 

O—CMe 

N0,CoHs<00.0Me 

which dissolve in potassium hydroxide with intense yellow colour. The 

isomeric 6-nitro-3 : 4-dimethylcoumarin, C,,H,O,N, from 3 : 4-dimethyl- 

coumarin has m. p. 172°. Both componnds yield 5-nitrosalicylic acid 

on oxidation. 7(+)-Chloro-6-amino-2 ; 3-dimethylchromone, C,,H,,O,NCl, 

is obtained when the nitro-compound is reduced by means of tin and 

hydrochloric acid. It has m. p. 245°, absorbs bromine, and yields 

a dark red chlorohydroxydimethylchromone. 

p-Cresol and ethyl methylacetoacetate condense 

to form 2 : 3: 6-trimethylchromone (annexed formula) 

in long, colourless, sparkling needles, m. p. 107°, 

which yield 5-methylsalicylic acid on hydrolysis 

with dilute alkali. Similarly, m-cresol yields 

2:3: 7(or 5)-trimethylchromone, in clusters of 

colourless needles, m. p. 96°. The oxidation to a methylsalicylic acid 
has met with difficulties. J.C. W. 


, is obtained in colourless prisms, m. p. 163°, 


A Simple Process for the Preparation of Flavones. 
Synthesis of Thioflavone. Sizcrriep Runemann (Ber., 1913, 46, 
2188—2197).—The author has succeeded in condensing f-oxyaryl- 
tinnamic acids to flavones by heating their chlorides with aluminium 
chloride. Flavones which are substituted in position 8, ortho to the 
pyrone oxygen, do not show the fluorescence in concentrated sulphuric 
acid which is characteristic of these compounds in general. In the 
case of the hydroxyflavones, the removal of the hydroxyl group from 
the pyrone oxygen is accompanied by a constant depression of the 
melting point. 

The condensation is carried out by adding phosphorus pentachloride 
to a suspension of the acid in dry benzene and warming until solution 
takes place, when aluminium chloride is introduced into the product. 
In this way £-phenoxycinnamic acid (T., 1900, 77, 986) gives an 
almost theoretical yield of flavone ; B-o-tolyloxycinnamic acid (Joc. cit., 


‘CH 
988) forms 8-methylflavone, OHMecoe tie in colourless needles, 


m. p. 170°, which are gradually decomposed by boiling concentrated 
potassium hydroxide into acetophenone ; f£-m-tolyloxycinnamic acid 
(loc. cit., 1120) yields a mixture of 5- and 7-methylflavones ; B-p-tolyl- 
oxycinnamic acid (loc. cit., 989) gives 6-methylflavone, in colourless 
needies, m. p. 122—123°, and £-thymoxycinnamic acid (T., 1901, 79, 
918) forms 5-methyl-8-isopropylflavone, C,,H,,O,, which crystallises in 
colourless needles, m. p. 143—144°. For the preparation of the 
isomeride of the latter, ethyl phenylpropiolate was added to a solution 
of sodium in excess of carvacrol, the resulting yellow, viscous ethyl 
B-carvacronycinnamate, C,H,MePr-O-CPh:CH-CO,Et, b. p. 225°/ 
12 mm., was hydrolysed to B-carvacroxycinnamic acid, C,,H,,0,, which 
formed well-defined, rhombic crystals from light petroleum, and lost 
carbon dioxide on heating above 103°, and this acid was treated as 


OFA ST mes epee es 


i. 892 ABSTRACTS OF CHEMICAL PAPERS. 


above. 8-Methyl-5-isopropylflavone forms colourless prisms, m. p, 
149—150°. 

Similarly, 8 o-methoxyphenoxycinnamic acid (T., 1900, 77, 1181) 
was converted into 8-methoxyflavone, C,,H,.0,, which crystallised in 
colourless, silky needles, m. p. 199—200°, and formed 8-hydroay- 
flavone, C,,H,,0,, in colourless needles, m. p. 249—250°, by hydrolysis 
with concentrated hydriodic acid in a sealed tube. Finally, 8-phenyl- 
thiolcinnamic acid (idid.) was condensed in the same way to thioflavone, 

CO-CH 

——CPh 

dissolves in warm, concentrated hydrochloric acid. The sulphonium 
salt and the platinichloride are, however, decomposed by water. 


J.C. W. 


, Which forms white needles, m. p. 129—130°, and 


Thiotetronic Acid and Derivatives. Ericu Benary (Ber,, 
1913, 46, 2103—2107. Compare A., 1910, i, 434, 579).—The results 
of Anschiitz and Bertram (A., 1903, i, 271) suggest that the hitherto 
unknown thiotetronic acid might be obtained through the interaction 
of ethy] sodiomalonate and acetylthiolacety] chloride. 

Acetylthiolacetic acid, SAc*CH,°CO,H, is obtained by mixing 
thioglycollic acid and acetyl chloride, when a vigorous reaction ensues ; 
the acid, b. p. 158—159°/17 mm., which can also be obtained by the 
interaction of thioacetic acid and chloroacetic acid in alkaline solution, 
gives a deep blue colour with ferric chloride solution, and is converted 
by phosphorus pentachloride into acetylthiolacetyl chloride, 4 
pungent liquid, b. p. 93—95°/20 mm. The chloride cooled in ethereal 
solution reacts with ethyl sodiocyanoacetate, yielding ethyl acetylthiol- 
acetyleyanoacetate | a-cyano-B-hydroxy-y-acetylthiol-A*-butenoate], 

SAc:CH,°C(OH):C(CN)-CO,Et, 
colourless needles, m. p. 70—71°, which indicates its enolic character 
by a red coloration with ferric chloride and by its acidity. Under 
similar conditions with ethyl sodioacetoacetate, the sodiwm derivative 
of ethyl acetylthiolacetylacetoacetate is obtained; the free ester is a 
heavy, yellow oil which passes very readily with elimination of alcohol 
int tylthiotetronic acid es 
into a-acetylthiotetronic acid, |" ng 
needles, m. p. 86—88°; phenylhydrazone, yellow needles, m. Pp. 
173—174°, of feeble acid properties. In an analogous manner the 
interaction of acetylthiolacetyl chloride with ethyl sodiomalonate 
yields oily ethyl acetylthiolacetylmalonate, which on dissolving in 
sodium hydroxide solution and reprecipitation by acid eliminates a 
molecule of alcohol with formation of ethyl thiotetron-a-carboxylate, 
se RC O0,Et, needles, m. p. 122—123°; this reacts acid 


SCAc, an acidic substance, 


and gives a blood-red coloration with ferric chloride. On boiling with 
water for an hour, the ester is converted into thiotetronic acid, 


Boon, colourless needles, m. p. 115—117°, which behaves as 


a monobasic acid and gives a deep red coloration with ferric chloride ; 
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the silver salt was prepared. With sodium nitrite, its aqueous solution 
produces a deep violet coloration. D. F. T. 


Isomerism with Diacid Quaternary Ammonium Bases of the 
Coniine Group. Asymmetric Nitrogen 46. Epaar Weprkinp 
and F. Ney (Ber., 1913, 46, 1895—1899. Compare Wedekind, A., 1912, 
i, 509, 948).— Although many investigations have been made, in only 
one case (E. and 0. Wedekind, A., 1910, i, 834) have the two isomeric 
forms of a diquaternary ammonium salt, in which the nitrogen atoms 
are asymmetric, been isolated. Endeavours have now been made to 
effect this isolation of the isomerides by using compounds containing 
an active asymmetric carbon atom. The addition of menthyl indo- 
acetate to ditertiary bases is not satisfactory. It was found, however, 
that the aim could be achieved by the application of diacid bases 
derived from coniine. 

Ethylene-bis-d-coniine, 

CH,°CHPr CHPr«-CH, 
CH, <n? on, NCH CH, N<on,—cn?> OH» 

b, p. 200—203°/19 mm., [a], +81:09°, obtained by warming together 
for three hours a mixture of ethylene bromide with a quadrimolecular 
proportion of d-coniine, reacts with benzyl bromide, producing a mixture 
of diquaternary ammonium salts with an amine-ammonium salt, but the 
solubility differences in the products are too small to permit separation. 
With benzyl iodide the chief product, when the reaction occurs 
unassisted, is the amine-ammonium salt, decomp. at 178°, but if 
excess of warm molten benzyl iodide is introduced into the warm 
ditertiary base the product consists mainly of two diquaternary 
ammonium salts which can be separated by extraction with a mixture 
of alcohol and acetone ; the more soluble and more abundant isomeride 
(termed a-), prisms, decomp. at 130—131°, has [a], +40°42°, whilst the 
B-isomeride, cubical crystals, decomp. at 214°, has [a], +15°42°, the 

solutions in both cases being observed in methy! alcoholic solution. ; 

From theoretical reasons, three isomerides might be expected, 
represented by the schemes (N+,C+)...(N+,C+),(N-,C+)... 
(N-,C+),and(N+,C+)...(N-,C+). The a- and £-forms isolated 
are believed to be represented by the first two structures, the isomeride 
of the third configuration being too unstable to exist under the 
conditions of the experiment and so passing into the first form. This 
view is confirmed by the fact that the isomeride of higher rotation, 
oon therefore of the first configuration, preponderates in the reaction 
product. 

Trimethylene bis-d-coniine, obtained in an analogous manner from 
coniine and trimethylene bromide, has b. p. 200—201°/17 mm. ; 
unfortunately, its diquaternary salts with benzyl bromide, benzyl 
iodide, and methyl iodide are amorphous, whilst with allyl iodide the 
product, which is at first amorphous, on keeping under ether becomes 
partly crystalline, but very easily undergoes decomposition. That the 
last substance is the expected trimethylenebisallylconiinium iodide was 
Proved by analysis of the corresponding platinichloride. D. F. T. 


The Behaviour of 2-Methylindole towards Aldehydes and 
Formic Acid. Max Scuourz (Ber., 1913, 46, 2138—2146),—The 


VOL. CLV. i. 3 0 


1. 894 ABSTRACTS OF CHEMICAL PAPERS, 


interaction of 2-methylindole with aldehydes in alkaline media is 
strikingly different from its behaviour in acid or neutral solution 
(Fischer, A., 1887, 265; Freund and Lebach, A., 1905, i, 663). 

Tf equimolecular quantities of 2-methylindole and benzaldehyde are 
treated with sodium hydroxide solution, a reaction occurs in which the 
solvent is implicated, for the product is ethowyphenyl-2-methylindoly/- 
methane, OEt-CHPh-C<¢')+>NH, colourless leaflets, m. p. 123°, 

A similar reaction with p-tolualdehyde in place of benzaldehyde 
yields ethoxy-p-tolyl-2-methylindolylmethane, C,5H,Me*CH(OEt)-C,H.N, 
colourless prisms, m. p. 101°. If methyl] alcohol is applied as solvent 
instead of ethyl], the product is methoxy-p-tolyl-2-methylindolylmethane, 
C,H,Me-CH(OMe)-C,H.N, colourless prisms, m. p. 153°. 

Furfuraldehyde, 2-methylindole, and ethyl alcohol under similar 
conditions yield ethoxyfuryl-2-methylindolylmethane, 

C,OH,*CH(OEt)-C,H.N, 
colourless needles, m. p. 158°. With methyl alcohol as solvent, 
methoxyfuryl-2-methylindolylmethane, C,OH,*CH(OMe)-C,H.N, grey 
prisms, m. p. 108°, is obtained. 

The product from anisaldehyde, 2-methylindole, and ethyl alcohol is 
ethoxy-p-anisyl - 2 - methylindolylmethane, OMe-C,H,*CH(OEt)-C,H,N, 
colourless tablets, m. p. 133°; with methyl alcohol the product is 
methoay-p-anisyl-2-methylindolylmethane, colourless leaflets, m. p. 151° 

o-Chlorobenzaldehyde, 2-methylindole, and ethyl alcohol yield ethoxy. 
o-chlorophenyl-2-methylindolylmethane, C,H,Cl-CH(OEt)-C,H,N, tablets, 
m. p. 122°; methyl alcohol gives methoxy-o-chlorophenyl-2-methy! 
indolylmethane, needles, m. p. 91°. 

m-Nitrobenzaldehyde, 2-methylindole, and ethyl alcohol produce 
ethoxy-m-nitrophenyl-2-methylindolylmethane, 

NO,°C,H,°CH(OEt):C,H,N, 
yellow leaflets, m. p. 130°; methyl alcohol gives methoxry-m-nitro- 
phenyl-2-methylindolyl methane, yellow, rhombic prisms, m. p. 155°. 

Nearly all the above products have a tendency to redden if kept in 
a moist condition. 

The behaviour of o-nitrobenzaldehyde is curiously abnormal, for, 
whether methyl or ethyl alcohol is used as solvent, and sodium 
hydroxide or piperidine as alkali, the one product is o-nitrophenyl- 
2-methylindolylcarbinol, NO,*C,H,*CH(OH):C,H.N, orange-red leaflets, 
m. p. 138°. 

Salicylaldehyde also failed to react in the above general manner 
with methylindole and alcohol, for under the usual conditions the 
sodium salt of salicylaldehyde is deposited, whilst if water is added to 
retain this, o-hydroxyphenyldi-2-methylindolylmethane (Freund and 
Lebach, Joc. cit.) separates. If, however, the mixture of salicyl- 
aldehyde and methylindole in alcohol is made alkaline by piperidine in 
place of sodium hydroxide, the piperidine nucleus enters into the 
reaction product, which is piperidino-o-hydroxyphenyl-2-indolylmethané, 
C,I1,,N-CH(C,H,‘OH)-C,H,N, colourless prisms, m. p. 201°. 
p-Homosalicylaldehyde with piperidine and methylindole in alcoholic 
solution behaves similarly to salicylaldehyde, producing piperidino- 
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o-hydroxy-m-tolyl-2-methylindolylmethane, 
OH-C,H,Me:CH(C,H,,N)°C,H.N, 

colourless needles, m. p. 132°. These two piperidino-compounds were 

the only ones obtainable in a crystalline condition, the products 

from other aldehydes being oily. 

That the 3-carbon atom of the pyrrole nucleus is not entirely 
deprived of its activity in alkaline media is evidenced by the 
occasional occurrence of traces of di-indolyl derivatives in the 
reaction product; indeed, with p-hydroxybenzaldehyde and cinnam- 
aldehyde the products are entirely of this type. The former aldehyde 
with piperidine and 2-methylindole in alcoholic solution gives rise to 
p-hydroxyphenyl-bis-2-methylindolylmethane, OH*C,H,-CH(C,H,N),, a 
crystalline powder, m. p. 237°; in a similar manner, by condensation 
of one molecule of aldehyde with two molecules of 2-methylindole, 
cinnamaldehyde produces styryl-bis-2-methylindolylmethane, 

CHPh:CH:CH(C,H,N).,, 
yellow needler, m. p. 226°. 

A solution of 2-methylindole in formic acid in a short time 
becomes deep red, and the addition of water then causes the 
separation of 2-methylindolyl-2-methylindolidenemethane, 


0.8 sn —ra Oe 
Noh f->- C= CHK, SNH, 
is the formate, red needles, m. p. 104°, from which the free base, 
m orange-yellow powder, m. p. 230°, is liberated by ammonium 
hydroxide ; hydrochloride ; hydrobromide, fiery-red needles, m. p. 236° ; 
perchlorate, red needles, decomp. at 260°. D. F. T. 


Colours of the Second Order: holo- and meri-Quinonoid 
Salts. Jean Piccarp (Ber., 1913, 46, 1843—1860).—The author has 
systematically examined the holo- and meri-quinonoid salts derived 
from a number of V-methyl- and WV-phenyl-substituted benzidines and 
p-phenylenediamines, and comes to the conclusion that Nietzki’s well 
known rule connecting the increase in the complexity of the molecule 
with the deepening of the colour from yellow through red and blue to 
yellowish-green requires modification. 

Whereas the meri-quinonoid salts derived from benzidine and its 
diphenyl derivative are coloured respectively blue and yellowish-green, 
the meri-quinonoid salts of tetraphenylbenzidine are yellow. 

The author explains this apparent exception as follows: When the 
complexity of the molecule has been gradually increased to such an 
extent that the colour has passed successively from yellow to red, blue, 
bluish-green, and finally yellowish-green, the further increase in the 
complexity causes a repetition of these colours in the same order; and 
from analogy with the interference colours the second series are termed 
colours of the second order. 

The meri-quinonoid salts of tetraphenylbenzidine thus have a yellow 
colour of the second order. 

Aqueous solution of meri-benzoquinonephenyldi-imonium salts are 
formed by the oxidation of p-aminodiphenylamine. The salts are bluish- 
tedandare very unstable, decomposing rapidly in concentrated solution 
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with the formation of emeraldine. The yellow Aolo-quinonoid salts are 
still less stable. 

Solutions of meri-benzoquinonephenyldimethyldi-imonium salts are 
obtained by oxidising p-dimethylaminodiphenylamine in acetic acid 
solution by means of ferric sulphate, They have a blue colour, whilst 
those of the holo-quinonoid salts are red or reddish-yellow according as 
they are formed by the union of the base with one or two molecules of 
the acid ; a blue ferricyanide was prepared by methods similar to those 
employed by Willstiitter and Kalb (A., 1908, i, 475). 

Benzoquinonediphenyldi-imine (Bandrowski, A., 1888, 269) combines 
with NN’-diphenyl-p-phenylenediamine to form a quinhydrone base, 
erystallising in yellow leaflets, m. p. 130—135°; the holo-quinonoid 
salts give red solutions, the meri-quinonoid salts greenish-blue ; the 
holo-quinonoid picrate, C,,H,,N.,C,H,O,N,, forms dark red prisms, the 
meni-quinonoid picrate, C,,H,)N 420g H 30,N,, long, green needles. 

Solutions of the meri-quinonoid salts derived ‘from tetrapheny]-p- 
phenylenediamine are green, whilst those of the holo-quinonoid salts 
are blue ; the salts were not isolated. 

On account of their instability, holo-diphenoquinonedi-imonium salts, 
which are yellow in colour, have hitherto not been isolated (compare 
Willstitter and Kalb, A., 1908, i, 986); the picrate, 

C,H) )N2,2C,H;0,N,, 
is obtained in pointed, brownish-yellow needles by oxidising benzidine 
dissolved in glacial acetic acid with aqueous chromium trioxide, and 
adding picric acid to the resulting solution. 

The holo-quinonoid base derived from diphenylbenzidine is pr 
cipitated in an impure condition by the addition of sodium carbonie 
to aqueous solutions of the salts, which have been described }y 
Kehrmann and Micewicz (A., 1912, i, 1020). 

The green holo-quinonoid and yellow mert-quinonoid salts derived 
from tetraphenylbenzidine are obtained by oxidising the base with the 
requisite amount of chromium trioxide in glacial acetic acid solution; 
addition of water and picric acid to these solutions precipitates 4 
very unstable green holo- and a_ yellow meri-diphenoquinone- 
tetraphenyldi-imonium picrate, 

C,H,O,N- urn, -C,H,:C,H, -NPh, -C,H,0,N 


NPh, ‘C,H,°C,H, -NPh, 


which erystallises in prisms, m. p. 130—134°, F. B. 


holo- and meri-Quinonoid Salts of Benzidine. JEan Piccard 
(Ber., 1913, 46, 1860—1862).—A reply to Madelung (A., 1911, i, 678). 
The author maintains that the holo-quinonoid salts of benzidine are 
yellow and not blue or violet as stated by Madelung. F. B. 


Hippenyl isoCyanate [Benzoylaminomethylcarbimide]. 
THEOvoR Curtius (J. pr. Chem., 1913, lil) 87, 513—541).—A recapitw 
lation and extension of earlier work (A , 1896, i, 36). The dibromide 
of phenylcarbimide, N PhBr,-CO, which has been previously obtained 
in an impure condition by boiling benzoylazoimide with bromine in 
chloroform solution, is prepared by the direct union of bromine and 
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phenylearbimide in chloroform solution ata low temperature. It has 
m. p. 144°, and if carefully heated sublimes undecomposed. When 
strongly heated, it loses hydrogen bromide, yielding p-bromopheny]- 
carbimide. §Benzoylaminomethylcarbimide, COPh:-NH-°CH,:N:CO, 
prepared by heating hippurylazoimide in benzene, chloroform, or 
carbon tetrachloride solution, has m. p. 96—98° according to the 
rapidity of heating, combines with methyl and ethyl alcohols to form 
the urethanes previously described (/oc. cit.), and when boiled with 
water yields s-dibenzoylaminodimethylcarbamide together with a sub- 
stance, m. p. 130°. It combines with benzamide to form s-benzoylamino- 
methylbsnzoylcarbamide, COPh>-NH°CH,-NH°CO:NH°COPh, which 
has m. p. 221°, and has also been obtained by heating hippurylazo 
imide with benzamide in xylene solution. 

p-Bromohippurylazoimide, prepared from p-bromohippurylhydrazide 
(needles, m. p. 226°) in a similar manner to that employed in the 
preparation of hippurylazoimide from hippurylhydrazide, crystallises 
in long, lustrous, silky needles, m. p. 98°, and is converted by 
boiling in benzene solution into p-bromobenzoylaminomethylcarbimide, 
0,H,BreCO-NH-CH,°N-CO, which crystallises in broad needles, m. p. 
114°, unites with hydrogen chloride in benzene solution yielding a 
hydrochloride, m. p. 235° with previous sintering, and combines with 
ethyl and methy! alcohols to form the corresponding urethanes of m. p. 
174° and 214° respectively. 

When boiled with water, benzoylazoimide yields only carbanilide, 
whilst hippurylazoimide gives rise to the following products: carbon 
dioxide, nitrogen, formaldehyde, hydrazoic acid and its ammonium salt, 
benzamide, benzoic acid, methylenediamine, ammonium hydrogen 
hippurate, s-dibenzoylaminodimethylearbamide, and s-benzoylhippuryl- 
methylenediamine, COPh:NH:CH,*NH°CO-CH,:NH-COPh, which crys- 
tallises in slender, silky ne2dles, m. p. 234°, and is hydrolysed by 
boiling dilute sulphuric acid to benzoic acid, glycine, ammonia and 
formaldehyde. In aqueous alcoholic solution, the decomposition of 
hippurylazoimide is much simpler, the sole products being dibenzoyl- 
aminodimethylcarbamide and the urethane, 

COPh:NH-CH,°NH,°CO, Et. 

When boiled with water, p-bromohippuryiazoimide yields di-p-bromo- 
benzoylaminodimethylearbamide (Heil, Diss, Heidelberg, 1911), 
hydrazoic acid and its ammonium salt, formaldehyde, p-bromobenzamide, 
and p-bromohippuric acid. F. B. 


Benzoylhydrazicarbonyl. Otto Diets and Harvuxicui OKADA 
(Ber., 1913, 46, 1870—-1876. Compare A., 1912, i, 511, 918).— 
Benzoylhydrazicarbonyl reacts with acid chlorides, yielding com- 
pounds which ace undoubtedly derivatives of the type 


although the formation of metallic salts is best represented on the 
assumption that the hydrazi-compound has the tautomeric formula 


N: 
OHC< a. Thus, with benzoyl chloride and aqueous potassium 


on 
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hydroxide it yields dibenzoylhydrazicarbonyl (Stollé and Krauch, 
this vol., i, 97), which is hydrolysed by fuming hydrochloric acid to 
benzoic acid and benzoylhydrazicarbonyl, and by dilute sodium 
hydroxide to s-dilenzoylhydrazide, crystallising in lustrous, white 
needles, m. p. 238°, 


N: 
Ethyl benzoylhydrazicarbonylcarboxylate, CO<). ecorte prepared 
2 


from benzoylhydrazicarbonyl and ethyl chloroformate, forms colourless 
crystals, m. p. 94°, and is hydrolysed by warm aqueous sodium 
hydroxide to ethyl benzoylhydrazinecarboxylate, NHBz-NH-CO,Et, 
which forms lustrous, white plates, m. p. 127°. 

On nitration with sulphuric acid and ethyl nitrate, benzoylhydrazi- 
carbonyl is converted into p-nitrebenzoylhydrazicarbonyl. This crystal- 
lises in pale yellow leaflets, m. p. 248°, and is reduced by zinc dust 
and formic acid to p-aminobenzoylhydrazicarbonyl, which forms 
lustrous, silky, colourless leaflets, m. p. 144°, and yields a sulphate 
(decomp. 238°), hydrochloride, and nitrate. The amino-compound is 
decomposed by fuming hydrochloric acid at 130° into aniline and 
hydrazine hydrochloride, and when heated with hydrazine hydrate is 
transformed into p-aminobenzoylcarbohydrazide, 

NH,°C,H,-CO-NH:NH:CO:NH-NH,, 
which crystallises from water in lustrous, white leaflets (decomp. 
198°), is hydrolysed by hydrochloric acid to p-aminobenzoic acid and 
carbohydrazide, and may also be obtained directly from p-nitro- 
benzoylhydrazicarbonyl by the action of hydrazine hydrate at 80°. 
F. B. 


Constitution of Benzoylhydrazicarbonyl. Rosert Srotxk (Ber, 
1913, 46, 1993—1994).—The reactions of dibenzoylhydrazicarbonyl 
(this vol., i, 97) agree with either the hydrazicarbonyl formula (I), 
which has been assigned by Diels and Okada to benzoylhydrazicarbony! 
(preceding abstract), or with the dihydro-oxadiazole formula (II). 

NBz ° 
(I) CO< NB; __,>CPh. 
The author proposes to combine nitrobenzoylhydrazicarbonyl with 
benzoyl chloride and benzoylhydrazicarbony] with nitrobenzoy] chloride, 
when the compounds should be identical if formula (I) is correct. 
J.C. 


New Series of isoPyrazolones. Grorcrs Favret (Compt. rend., 
1913, 156, 1912—1914).—It has been shown previously that the 
y-chloroacetoacetates react with diazo-chlorides to give the a-alkyl- 
hydrazones of y-chloro-af-diketobutyrates (A., 1907, i, 796). The 
latter are now shown to be converted by the action of aqueous 
solution of sodium hydroxide into alkylisopyrazolonecarboxylates. 

N =C-CO, Et 
CH,°CO } 
258—260°, obtained by the action of aqueous sodium hydroxide 
solution on the a-phenylhydrazone of ethyl y-cbhloro-af-diketo- 


Ethyl phenylisopyrazolonecarboxylate, NPh< 


, 
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butyrate, CH,Cl-CO-C(N,HPh)-CO,Et, crystallises in long, brilliant, 
faintly yellow noedles from boiling alcohol. The methyl ester, 
m. p. 85—87°, forms small, colourless needles. 

Ethyl o-tolylisopyrazolonecarboxylate, m. p. 66—68°, forms feebly 
yellow crystals with difficulty from alcohol. The methyl ester, m. p. 
178°, forms whitish crystals soluble in methy! alcohol. 

Ethyl p-tolylisopyrazolonscarboxylate, m. p. 111—112°, forms 
ellow needles, and the methyl ester is a crystalline, yellow powder, 
m. p. 218—220°. All these products in alcoholic solution give intense 
blue colorations with ferric chloride, which are dissipated by acids. 
They are soluble in weakly alkaline or strongly acid, but not in dilute 
acid, solutions. a. &. &. 


The Benzoylation of Iminazole [Glyoxaline| Derivatives. Orro 
Gerneross (Ber., 1913, 46, 1908—1913).—The author finds that the 
introduction of acyl groups into iminazole and its homologues, which 
has hitherto been found impossible, can be affected by mixing the acyl 
chloride with a bimolecular proportion of the base in ether or benzene 
solution and shaking for a day or so. The hydrogen chloride formed 
separates in combination with the excess of base and the acylation 
proceeds smoothly. If necessary the excess of base can frequently be 
replaced by the corresponding quantity of pyridine. The benzoyl 
derivatives are very unstable, and in the course of the preparation 
great care must be taken for the exclusion of traces of moisture. 


H:CH 
1-Benzoylglyoxaline, Con > NBs obtained by evaporation of the 


benzene solution after the above procedure, slowly crystallises in 
colourless needles, m. p. 19—20°; when exposed to the air it is rapidly 
converted by moisture into glyoxaline benzoate, plates, m. p. 99°5°. 

1-Benzoyl-4(5)-methylglyoxaline, obtained in a similar manner, forms 
needles, m. p. 54—55°; when treated in alcoholic solution successively 
with silver nitrate and ammonium hydroxide solutions, a substance 
crystallising in needles is precipitated. On exposure to the atmosphere, 
the benzoyl! compound is gradually converted into 4(5)-methyl- 
glyoxaline benzoate, plates, m. p. 92—93°. 

1-Benzoyl-4 : 5-dimethylglyoxaline, prepared similarly, forms hexagonal 
plates, m. p. 74—75°. It is affected by the atmosphere. 

Ethyl 1-benzoyl-4(5)-methylglyoxaline-5(4)-carboxylate forms needles, 
m. p. 43—45°, 

1-Benzoylbenziminazole is obtainable in a similar manner to the 
previous compounds. Although the simultaneously produced benz- 
iminazole hydrochloride can be quantitatively re-converted into the 
original base, if it is preferred the excess of benziminazole can be 
replaced by pyridine. The benzoyl derivative is more stable than the 
preceding ones, for although it is hydrolysed by potassium hydroxide 
solution, it resists sodium carbonate ; it gives a benzoate, prisms, m. p. 
100°, when mixed in ethereal solution with benzoic acid. The precipi- 
tate observed by Bamberger and Berlé (A., 1892, 632) in the action of 
potassium hydroxide on the benzoyl compound was due to the presence 
of the alcoholate of 1 : 3-dibenzoylbenziminazole as impurity. 
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Benziminazole can be converted into  1-acetylbenziminazole 
(Bistrzycki and Przeworski, this vol., i, 103) in the same manner. 
DD B. T. 


The Mechanism of the Scission of Iminazole [Glyoxaline] 
Derivatives by Benzoy] Chloride and Alkali. Orro Grrneross 
(Ber., 1913, 46, 1913—1924).—The action of benzoyl chloride and an 
alkali hydroxide on giyoxaline, benziminazole, and their homologues in 
which the imino-group is unsubstituted, even at 0°, causes scission of 
the ring with formation of an aliphatic acid and a dibenzoylated 
diamine (Bamberger and Berlé, A., 1892, 632). If sodium carbonate 
is used in place of the hydroxide with benzoy] chloride and benzimin- 
azole, a formyldibenzoyl-o-phenylenediamine can be obtained, and with 
benzoyl chloride and water in solution in a mixture of benzene and 
ether, benziminazole gives a dibenzoylbenziminazole-2-ol ; these two 
new products are evidently to be regarded as intermediate steps in the 
above scission, and the former compound is easily produced from the 
latter. It is therefore probable that the mechanism of the scission is 
similar to that of the scission by alkyl haloids and alkali (compare 
Meldola and Kuntzen, T., 1911, 99, 1283), namely: 


0,8, <AN>CH —> 0,8, <B> 0H —> O,H,<NE2>0H-0H 
(L.) *\ @) | (IIL) 
Cl Bz 


NHBz‘C,H,,NHBz <-— NHBz:C,H,°NBz:COH 
(V.) (IV.) 
for the last three stages can thus be experimentally realised. 

When benzoyl chloride is gradually added to an agitated and cooled 
aqueous solution of sodium carbonate and 4(5)-methylglyoxaline, a 
substance, tetragonal plates, m. p. 144° (decomp.), probably dibenzoy]- 
formyl-aB-diaminopropylene, is obtained, which, when boiled with 
water or treated with cold sodium hydroxide solution, undergoes fission 
into dibenzoyldiamino-af-propylene and formic acid. 

Experiments devoted to the isolation of the hypothetical additive 
compound (formula II above) of benzoylbenziminazole and benzoyl 
chloride were fruitless, the only new product being a small quantity of 
benzoylbenziminazole hydrochloride, needies, m. p. 195—200°, which is 
converted by alkali hydroxides into benziminazole. 

1 : 3-Dibenzoylbenziminazole-2-ol (formula III above) is obtained by 
vigorously shaking for several hours an equimolecular mixture of 
benzoylbenziminazole and benzoyl chloride with a half-molecular pro- 
portion of water in a mixture of benzene and ether ; the substance 
crystallises in cubes, and above its m. p., 135—140°, gradually re- 
solidifies to needles of formyldibenzoyl-o-phenylenediamine (formula IV), 
m. p. 157°; this substance on further heating also solidifies with 
evolution of carbon monoxide and formation of dibenzoy!-o-phenylene- 
diamine, which finally melts at 306° (decomp.), due to the last stage in 
the series of changes. The opening of the ring expressed by the 
formule III—IV, which is thus caused by heat, can be effected more 
readily by merely shaking with cold water or warming with methyl 
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alcohol. Dibenzoylbenziminazole-2-0l when boiled with alcohol or 
mixed in the cold with alcohol containing hydrogen chloride or even a 
little benzoy! chloride is converted into the corresponding ethyl ether, 
0,1, <A p> OH-OEt ; when heated with propyl alcohol the ethyl 
radicle is displaced with formation of the propyl ether. Above its 
m. p., 139°, the ethyl ether undergoes conversion into an isomeride, 
needles, m. p. 152°, which regenerates the original form on mere 
recrystallisation. In addition to the above-mentioned method, 1 : 3- 
dibenzoylbenziminazolol propyl ether, prisms, m. p. 135—136°, can also 
be obtained by heating the parent hydroxy-compound with propyl 
alcohol containing a trace of hydrogen chloride ; in the absence of the 
hydrogen chloride the iminazole ring is forced open. 

The action of benzoyl chloride and sodium carbonate solution on 
benziminazole yields a mixture of formyldibenzoy|]-o-phenylenediamine 
and dibenzoyl-o-phenylenediamine, which can be separated by making 
use of the greater solubility of the former in light petroleum or 
benzene. The formyldibenzoyl-o-phenylenediamine on prolonged boil- 
ing with water or more quickly with acids or alkalis is converted into 
formic acid and dibenzoyl-o-phenylenediamine. 

It is suggested that the opening of the quinoline and benzothiazole 
rings by benzoyl chloride and alkali (Reissert, A., 1905, i, 925) may 
be due to a similar series of changes. DD. #. Fs 


isoHydantoin, 2-Imino-4-ketotetrahydro-oxazole, and its 
Homologues. WILHELM TRAvBE and Ricnarp Ascuer (Ber., 1913, 
46, 2077—2084).—The reaction of guanidine with esters of a-amino- 
and a-hydroxy-acids is more complex than with esters of halogen 
substituted aliphatic acids (Traube, A., 1911, i, 115), in that not 
only alcohol but ammonia is eliminated, for example, glycine ester 
yields glycocyamidine, whilst the esters of the hydroxy-acids yield a 
reduced oxazole derivative. 

When ethyl glycollate is mixed with guanidine in alcoholic solution, 
heat is developed, and there shortly separates 2-imino-4-ketotetrahydro- 


NH: 
oxazole, NH:C< a m. p. 246—247° (decomp.) ; hydro- 


eon OH, prisms, 

chloride, rhombic tablets, m. p. 164° (decomp.) ; silver salt ; copper salt, 
bright blue. The similarity of this substance to W-thiohydantoin, for 
example, in its hydrolysis by alcoholic hydrogen chloride to 2 : 4-diketo- 
tetrahydro-oxazole, aah , tablets, m. p. 89—90°, b. p. 
173°/11 mm., and by barium hydroxide solution to ammonia, carbon 
dioxide and glycollic acid, causes the authors to suggest the name 
y- or iso-hydantoin for it. 

Ethyl lactate also readily reacts with an alcoholic solution of 
guanidine, giving methylisohydantoin (2-imino-4-keto-5-methyltetrahydro- 
oxazole), leaflets, m. p. 226°; hydrochloride, needles. In a manner 
analogous to the last, this substance undergoes hydrolysis to 
2: 4-diketo-5-methyltetrahydro-oxazole, a hygroscopic solid, m. p. 44—45° 
(decomp.), b. p. 156—-161°/15 mm. 
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By an analogous reaction, ethyl mandelate yields phenylisohydantoin 
(2-imino-4-keto-5-phenyltetrahydro-oxazole), crystals, m. p. 256—257° 
(decomp.); nitrate, prismatic crystals, decomp. at 133°; this on 
warming with dilute hydrochloric acid becomes hydrolysed, producing 
2 : 4-diketo-5-phenyltetrahydro-oxazole, leaflets, m. p. 108°, which is 
hydrolysed by barium hydroxide solution to mandelic acid, ammonia, 
and carbon dioxide. 

Methyl glycerate reacts readily with guanidine in methyl alcoholic 
solution, producing hydroxymethylisohydantoin (2-imino-4-keto-5-hydroxy- 
methyltetrahydro-oxazole), N Hee o> CH-CH,OH, prisms, m.p. 197°, 

Ethyl aminoacetate and guanidine react vigorously when mixed in 
equivalent quantities, yielding glycocyamidine, 

Ethyl ethoxyacetate and ethyl ethoxypropionate both readily enter 
into reaction with a concentrated alcoholic solution of guanidine, 
yielding ethoxyacetylguanidine, m. p. 162°, and ethoxypropionyl- 
guanidine, m. p. 196°, respectively. The formation of these compounds 
is interesting as an indication of the probable intermediate stage in 
the formation of the isohydantoin derivatives described above, whilst 
the absence of the second phase of the condensation serves as a 
confirmation of the structure assumed for the products obtained from 
the esters of the hydroxy-acids. D. F. T. 


Syntheses of Thiohydantoin. II. Sxicerv Komatsu (Mem. 
Coll. Sct. Eng. Kydto, 1912, 5, 13—18, Compare A., 1911, i, 683).— 
The author has modified his interpretation of the mecbanism of the 
reaction whereby thiohydantoin and methylthiohydantoin are formed 
by the action of potassium thiocyanate on the respective a-amino-acids 
in the presence of acetic anhydride, and agrees with the view of 
Johnson and Nicolet (A., 1912, i, 53) that acetyl derivatives of the 
thiohydantoins are first formed which subsequently undergo hydrolysis. 
An attempt was made to substitute benzoic anhydride for acetic 
anhydride, but neither thiohydantoin nor benzoylthiohydantoin was 
formed. 

When potassium thiocyanate and phenyl aminopropionic acid are 
heated on the water-bath in the presence of acetic anhydride, 2-thio- 
3-acetyl-4-benzylhydantoin, OH,PhCH< ba’ white needles, 
m. p. 165—166°, is formed, which, when treated with concentrated 
hydrochloric acid, is converted into 2-thio-4-benzylhydantoin, white 
needles, m. p. 175—177°. Desulphurisation by means of mercuric 
oxide in ammoniacal solution or by digestion with chloroacetic acid in 
aqueous solution transforms this into 4-benzylhydantoin, platy crystals, 
m. p. 185—186°, the silver salt of which was analysed (compare 
Wheeler and Hoffman, A., 1911, i, 498). 

Potassium thiocyanate and tyrosine when similarly heated with 
acetic anhydride yield a viscous, yellowish-brown acetyl derivative 
from which, on hydrolysis, 2-thio-4-p-hydroxybenzylhydantoin, 

CO-NH 
OH-C,H,"CH,"CH< dg , 
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m. p. 203—204° (decomp.), is obtained. Boiling aqueous chloroacetic 
acid transforms it into 4-p-hydroxybenzyihydantoin, m. p. 253—254° 
(decomp.) [Wheeler and Hoffmann, loc. cit., give m. p. 257—258° 
(decomp.)]. H. W. 


The So-called Quinhydrone Salts of the Phenazonium 
Group. ArtrHurR HantzscH (Ber., 1913, 46, 1925—1927).—Mainly 
polemical in reply to Kehrmann (this vol., i, 298, 522). The author 
repeats his statement that the former’s view as to a quinhydrone 
structure for the dark green methylphenazonium iodide is incorrect. 

As further evidence he cites the neutral character of the solution 
of this substance, whilst hydrophenazine salts are almost completely 
hydrolysed by water; the dilute aqueous alcoholic solution of the 
iodide has the same greenish-yellow colour as the true phenazonium 
salts; finally, on grindiug with silver nitrate solution or with a suspen- 
sion of silver sulphate in water, the iodide is converted entirely into a 
greenish-yellow nitrate or sulphate. These salts from their colour 
cannot be quinhydrone salts, and they contain no admixed dihydro- 
phenazine salts, because otherwise ether would extract the 
corresponding dibydro-base from them. D. F. T. 


A Condensation Product from Phenylindanone and 
1-Phenyl-3-methyl-5-pyrazolone. Grorc Roupe and M. Tenzer 
(J. pr. Chem., 1913, [ii], 87, 541—544).—With the object of 
establishing the constitution of the red acid substance produced by 
the condensation of 1-phenyl-3-methyl-5-pyrazolone with phthalic 
anhydride (this vol., i, 297), the authors have attempted to prepare 
a similar compound, but of simpler constitution, by the condensation 
of the pyrazolone with benzylidenephthalide. The product formed 
by fusing the two latter compounds in equimolecular proportions is, 
however, not a carboxylic acid, but a phenylinethylpyrazolonyl- 
idenephenylindanone of the following formula : 

N=CMe_,,.,, -C,H,- 

NPR-C07 <a Pn 
its formation being explained by the transformation of the benzyl- 
idenephthalide into 2-phenylindanone, which subsequently condenses 
with the pyrazolone, This view has been confirmed by the formation 
of the compound by condensing the pyrazolone with 2-phenylindanone 
in the presence of anhydrous sodium acetate at 130—135°. 

3: 1'-Phenyl-3'-methyl-4'-pyrazol-5'-onylidene-2-phenylindanone cry- 
stallises in red needles, m. p. 272°, dissolves in alkalis with a deep 
magenta coloration, and yields an oxime and semicarbazone. With 
sulphuric acid it develops a dark green coloration. F, B. 


Constitution of Anilopyrine. Ezio Comanpuccr (Boll. chim. 
farm., 1913, 52, 436. Compare Comanducci, this vol., i, 296; 
Zampolli, this vol., i, 296).—Zawpolli’s criticism is based on errors 
contained in a preliminary publication of the author, which were 
corrected before the appearance of Zampolli’s paper. R. V. 8. 


Iminoindigotins. Watrer Mapetune (Ber., 1913, 46, 2259—2264. 
Compare Binz and Lange, this vol,, i, 769).—The monv- and di-imincs 
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can be prepared by heating indigotin with the compound of zinc 
chloride and ammonia. 

The monoimine is obtained in almost quantitative yield by gradually 
introducing indigotin into the ammonia compound fused at 200°, and 
maintaining at this temperature for half an hour. In the preparation 
of the di-imine a higher temperature (about 260°) and more 
prolonged heating are necessary. 

Both imines have the same colour as indigotin, but are much more 
readily soluble in organic solvents. On reduction with alkaline hypo- 
sulphite, the monoimine yields a leuco-compound soluble in alkalis, 
whilst the di-imioe is converted into an insoluble diamine. Advantage 
is taken of this difference in behaviour to separate the di-imine from 
the product of the fusion. The leuco-compounds resemble the imines in 
being readily hydrolysed. 

When the monoimine is vatted and the resulting solution, after being 
heated, submitted to oxidation, a mixture of the monoimine and indi- 
gotin is produced. From this the author draws the conclusion that 
the leuco-compound of the monoimine is present in the vat in the 


following two forms: OH <COM Ss 0-0 ONE S0,H, and 


Og, <COMS0-01< CN) > 0,8, The monoimine crystallises 


with acetic acid (1 mol.). 

Di-iminoindigotin, C,,H,,N,, forms rosettes of microscopic crystals 
which decompose above 200°, giving off ammonia. It is more readily 
soluble in all solvents, and possesses more pronounced basic properties 
than the monoimino-compound. With mineral acids it forms sparingly 
soluble salts. F. B. 


The Action of Potassium Cyanide on Pyronine and 
Acridinium Dyes. Paut Enrich and Lupwia Benpa (Ber, 
1913, 46, 1931—1951).—If the red aqueous solution of pyronine-G 
(tetramethyldiaminoxanthylium chloride) is mixed with aqueous 
potassium cyanide at the ordinary temperature, a violet-red precipitate 
of tetramethyldiaminoxanthylium cyanide, 


NMey-CHy<5 (Gy) >CoHs Ney, 


is obtained, which on warming at 65° for ten minutes becomes converted 
into tetramethyldiamino-9-cyanoxanthen, 


NMe,-0,H, <8) 50,8, NMey, 


which the authors designate pyronine-leucocyanide (compare Hantzsch 
and Osswald, A., 1900, i, 256); this substance forms almost colourless 
needles, m. p. 183°, which rapidly become green when exposed to light; 
its alcoholic solution on the addition of potassium hydroxide shows a 
beautiful violet fluorescence. Oxidation of the leuco-compound in hydro- 
chlorie acid solution by ferric chloride or lead dioxide, yields cyano 
pyronine hydrochloride, green crystals of metallic lustre ; nitrate, green, 
crystalline powder ; chromate, obtained by effecting the oxidation with 
dichromate, forms blue flocks; the salts of the base, which has the 
formula C,,H,,ON,, give blue aqueous solutions which dye mordanted 
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cotton and silk, and are reducible to the leuco-compound. With 
sodium hydroxide solution or ammonium hydroxide in the cold, the 
salts give a pale blue precipitate, and on acidifying, hydrogen cyanide 
is evolved, whilst the colour disappears. When boiled with sodium 
hydroxide solution, complete loss of colour occurs with formation of a 
precipitate of tetramethyldiaminoxanthone, yellow needles, m. p. 242° 
(compare Biehringer, A., 1897, i, 73), which in alcohol gives a colourless 
solution with a violet fluorescence, and in sulphuric acid colourless with 
a strong blue fluorescence. 

If the above tetramethyldiaminoxanthone is reduced by zinc dust and 
hydrochloric acid in warm aqueous alcoholic solution, bispyronine, olive- 
green crystals, separates as deep blue flocks of a double salt with zine 
chloride, from which it is freed by dissolving in very dilute hydro- 
chloric acid and salting out. The free base, 

C,H,(NMe,) C,H,(N Me.) ' 
OCl<ONMe)}> O—C< 0H (NMe)> OC! 
which dissolves in alcohol to a violet solution, and in sulphuric acid to 
a blood-red, dyes mordanted cotton and silk violet ; its violet solution 
in hydrochloric acid becomes colourless on reduction with zinc dust, 
but the original coloured substance is regenerated by oxidation with 
ferric chloride ; the base was analysed as the nitrate. 

3:6-Diamino-10-methylacridinium chloride (compare Benda, A., 1912, 
i651), for which the authors suggest the name érypaflavin, when neu- 
tralised with sodium carbonate and treated with potassium cyanide in 
aqueous solution gives an orange-yellow precipitate of the cyanide ; on 
warming the mixture at 75°, the precipitate is converted into pale red 
3 : 6-diamino-5-cyano-10-methyldihydroacridine (compare Kaufmann and 
Albertini, A., 1909, i, 606), which on oxidation in aqueous hydro- 
chloric acid solution by ferric chloride or potassium dichromate passes 
into 3: 6-diamino-5-cyano-10-methylacridine (cyanotrypaflavin), deep 
green prisms of metallic lustre which give a magenta-red aqueous 
solution ; the aqueous solution on addition of the required mineral acid 
precipitates the nitrate, hydrochloride, and sulphate respectively, which 
crystallise in needles; the solutions can be reduced by zine dust and 
acid to a colourless substance which regenerates the coloured base on 
oxidation. The hydrochloride suspended in dilute hydrochloric acid is 
converted by sodium nitrite into a blue diazo-compound resembling 
diazosafranine. If 3 :6-diamino-5-cyano-10-methyldihydroacridine is 
warmed for forty hours with sulphuric acid, it is oxidised to 
3: 6-diamino-10-methylacridinium sulphate, together with a sulphonic 
acid of unknown constitution. 

When the above diaminocyanomethylacridine is warmed with 
sodium hydroxide solution, the solution changes its colour from red 
to brownish-yellow, and 3: 6-diamino-10-methylacridone, colourless 
needles, when pure, m. p. 308° (decomp.), slowly deposits; this 
dissolves in hydrochloric acid to a deep yellow solution, and in hot 
water or alcohol to a colourless solution with a violet fluorescence ; 
the hydrochloric acid solution on diazotisation gives a red diazo- 
compound, which couples with R-salt to a sparingly soluble red 
substance. Reduction of diaminomethylacridone with sodium amalgam 
In alcoholic solution and re-oxidation by ferric chloride in acid 
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solution produces diaminomethylacridinium chloride in poor yield, 
Reduction in hydrochloric acid by zine dust, however, gives the 
zinc chloride double salt, red needles with metallic lustre, of 
bistrypaflavin, NMC HHO CKO NHN MeCl. 

The formation of this substance is believed to depend merely on 
the reduction of the pinacone compound which is previously produced 
(compare Decker and Dunant, A., 1909, i, 433). The addition of 
nitric acid to a solution of the zincochloride causes the separation of 
the nitrate of the base, orange-red needles; the orange-red aqueous 
solution of this yields a blue diazo-compound. 

3 : 6-Tetramethyldiamino-10-methylacridinium p-toluenesulphonate 
(used in place of the chloride, that is, acridinium-orange, for con- 
venience) reacts with an aqueous solution of potassium cyanide, 
giving first an orange-red precipitate of the corresponding cyanide, 
which on warming passes into a black green substance; this on 
oxidation in hydrochloric acid solution by ferric chloride gives cyano- 
acridinium-orange, NMey*C,H, <n Op Hy NMey, green crystals 
soluble in water to a violet colour; nitrate, reddish-brown flocks. 
Reduction of this substance by zinc dust and hydrochloric acid 
produces a colourless solution, from which oxidation regenerates the 
original substance as the chromate if potassium dichromate is used as 
oxidising agent. The action of hot potassium hydroxide solution on 
cyanoacridinium orange causes the formation of tetramethyldiamino- 
10-methylacridone, colourless needles, m. p. 275—276° ; hydrochloride, 
yellow needles; the colourless alcoholic solution exhibits a strong 
violet fluorescence, whilst in sulphuric acid a very strong bluish-green 
fluorescence is observed. By reduction in dilute hydrochloric acid 
with zinc dust, tetramethyldiamino-10-methylacridone is  con- 
verted into bis-acridinium-orange zincochloride, red needles with 
metallic lustre, which, like the previous example, is probably produced 
by intermediate formation of a pinacone compound ; nitrate, green 
crystals with a bronze lustre. The substance is reducible by zinc 
dust and hydrochloric acid to a yellow solution with green fluorescence, 
which can be reoxidised to the red solution of the original substance. 

Thiopyronine, in an analogous manner, is converted by potassium 
cyanide into a blue colouring matter. 

From a consideration of the colours of the products obtained with 
potassium cyanide and of the colours of the original pyronine or 


acridine dye, the conclusion is drawn that the grouping SC-CN in 


orthoquinonoid dyes exerts the same effect as a cyclic nitrogen atom 
SN on the colour ; also, that in the cyano-compounds, a rearrange- 


ment occurs with formation of a para-quinonoid structure. The latter 
view is confirmed by experimental results which are to be published 
later, for example, a striking colour difference exists between 
3: 6-diamino-10-methylacridinium chloride and its 2: 7-dimethyl 
derivative, the latter of which is structurally prevented from any 
such rearrangement. D. F. T. 
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Products of the Internal Condensation of Hydrazinedithio- 
carbophenylamide. Max Buscn and WILHELM Scumipt (Ber., 1913, 
46, 2240—2248).—The authors have attempted to prepare a deriv- 
ative of aminocarbodi-imide, NH:C:N-NH,, by the removal of hydrogen 
sulphide from hydrazinedithiocarbophenylamide (s-diphenylthiocarb- 
amylhydrazide), N,H,(CS*NHPh),, by heating with mercuric oxide 
in alcoholic solution. The product consisted, however, of tetrahydro- 
N cop sescingn 
NH-C(NPh)~ ”’ 
which crystallises in lustrous, white leaflets, m. p. 240°, and can also 
be obtained, together with the anilinothiolthiodiazole described below, 
by maintaining the hydrazide in a fused condition for a few minutes at 
a temperature not exceeding 200° 

The thiodiazole has been previously prepared by Walther (A., 1906, 
i, 831), who assigned to it the formula NPh:C:N-NH°CS:-NHPb, 
whilst Freund and Wischewiansky (A., 1894, i, 97), who obtained it 
by the action of carbonyl chloride on the hydrazide, considered it 
to be a phenyliminophenylthiourazole of the constitution 

CS:NPh_ ... 

NeewHO CO NPE. 
Walther’s formula is excluded on account of the absence of additive 
properties, whilst Freund and Wischewiansky’s formula is inadmissible 
because the substance does not possess distinct acid properties and is 
not oxidisable to a disulphide. 

Evidence in support of the authors’ formula is furnished by the 
behaviour of the thiodiazole on oxidation, whereby a red azo-compound, 
N-C(NPh) 
N-C(NPh) 
lustrous, dark violet to brownish-red needles, m. p. 113°, is produced. 
The oxidation is best carried out by heating an alcoholic solution of the 
thiodiazole with hydrochloric acid and amy! nitrite. 

On treatment with nitrous acid the thiodiazole forms a nitrosoamine, 
which is converted by boiling with alcohol or benzene into the above 
azo-compound. That the sulphur atom of the azo-compound is contained 
in the ring is proved by its stability towards mercuric oxide, no action 
taking place even at 140°. 

When boiled with concentrated hydrochloric acid, s-diphenylthio- 
carbamylhydrazide loses aniline, yielding anilinothiolthiodiazole, 

| oe a". 
| G(sH).s> > NHPh or 1! . >C:NPh, 
Which crystallises in white needles, and has been previously described 
i and Imgart (A., 1895, i, 400) as a phenyldithiourazole, 
Nicg> NPD. 

‘CS 

Anilinothiolthiodiazole reacts with methyl iodide and alcohvlic 
potassium hydroxide, yielding anilinomethylthiolthiodiazole, 


one 
1 . ' 
' i (SMe)-87~ NHPh 
This crystallises in lustrous, colourless, glassy needles or large columns, 


thiodiazoledianil [diphenyliminotetrahydrothiodiazole], 


>S, erystallising in stout, 


diphenyliminodihydrothtodiazole, 
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m. p. 127°, and has also been obtained by the removal of hydrogen 
sulphide from methyl! thiocarbanilinodithiocarbazinate, 
SH:-C(NPh):-NH:N:C(SH)-SMe. 

Anilinobenzylthiolthiodiazole, C,;H,,N,S,, prepared in a similar 
manner, using benzyl chloride, forms pale yellow needles, m. p. 141° 
That the above alkyl derivatives contain an imino-group has been 
shown by the preparation of a nitrosoamine, C,H,ON,S,, crystallising 
in needles, m. p. 84—85°, by the action of nitrous acid on the methyl 
derivative. 

When heated at 100° with benzyl chloride and alcoholic potassium 
hydroxide, the methyl derivative is converted into benzylanilino- 
methylthiolthiodiazole, C,,H,,N,S,, which forms transparent prisms, 
m. p. 85°, and yields a hydrochloride, m. p. 169°. 

“The diacetyl derivative of anilinothiolthiodiazole, m. p. 252°, 
described by Freund and Imgart (Joc. cit.), readily loses one of its 
acetyl groups on crystallisation of alcohol. The acetyl group which is 
so readily removed must be attached to the sulphur of the atom, aud 
the monoacetyl derivative, thus formed, accordingly receives the 


| eee | 
i! -N 
formula G(SH)-s> NPhAc or 


In view of the above results the dithiourazoles described by Freund 
and Imgart must be considered as amino- or imino-tetrahydrothio- 
diazoles, whilst the aminothiourazoles are probably di-iminotetrahydro- 
thiodiazoles. F. B. 


Colour Bases of the Quinoneimide Dyes. I. Friepria 
Keurmann, Em. Havas, and Event GranpMovein (Ber., 1913, 46, 
2131—2138).—An investigation of the quinoneimide colouring matters, 
which brings to light certain analogies with the triphenylmethane 
colours. The occurrence of chemical change was detected spectro- 
scopically. 

If a solution of safranine in water is treated with alkali and a layer 
of ether placed on the surface, the two red layers exhibit quite different 
absorption spectra ; the same difference holds for the two layers in the 
case of the alkylated safranines, but the colours of the ether-soluble 
bases are in all cases strikingly similar. As the ammonium bases are 
insoluble in water, the ethereal solutions must contain the imino-base ; 
on shaking with water partial hydration occurs, and a portion of the 
imino-base passes from the ether as the azonium base and imparts 
to the water the colour of the original salt. These azonium bases, 
which conduct the electric current, precipitate ferric hydroxide from 
ferric solutions, and are generally more stable than the analogous 
triphenylmethane bases, can also be obtained by the action of moist 
silver oxide. The equilibrium NH,R+H,O ——- NH,R-OH also 
shows its effect in the action of much potassium hydroxide, when the 
excess of hydroxy] ion causes practically all the coloured substance to 
pass into the ethereal layer as the imino-base. To the substance 
soluble in water is attributed the structure 


-Nx - 
NH,C,H;<yp, (OH)? Cols NHy 
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corresponding with the salts, for example, 


NH,‘O,H,<y poi Cols Ny, 


and to the base soluble in e, ber either 
- -_—_. 
NH,°0,H,<y ph, 
N 
NH,-CoHy yp Op Ha NH, preferably the former as it better 


>C,H,:N H or 


expresses the analogy to the parent substance ammonia in which the 
valency passes from three to five in salt-formation. 

Indamine, the simplest quinoneimide dye, closely resembles safranine 
in spectrum, thus indicating similarity in constitution, namely, 
NH,°C,H,°N:C,H,;NH ; whea shaken with water, however, it does 
not undergo any appreciable hydration to the corresponding ammonium 
base, indicating the less basicity of ammonium nitrogen compared with 
azonium nitrogen. 

Tetraethylsafranine, with dilute potassium hydroxide or moist silver 
oxide, yields only the azonium base, which is insoluble in ether, but as 
with crystal-violet, on treatment with concentrated alkali, an ethyl 
radicle is eliminated with formation of trieshylsafranine. 

With the thiazine dyes, the introduction of successive methyl groups 
as with safranine, produces an additive effect in the shifting of the 
absorption band. Methylene-blue like tetraethylsafranine undergoes 
scission of one and even two methyl groups under the action of 
potassium hydroxide. The other ethylated thiazines when treated 
with alkali yield the ether soluble imino-bases, which on shaking with 
water pass into the thionium bases with simultaneous assumption of 
the blue colour characteristic of the salts. D, F. T. 


Bisthiohydantoins. Gerore Frericus and H. Hower (Annalen, 
1913, 398, 256 —264).—Bisthiohydantoin, 

CH,—CO. 7.47 -CO— CH, 

$-ccnay>  §<oc wa):s ’ 
prepared by boiling bisthiocarbamide with aqueous chloroacetic 
acid, is a colourless, crystalline powder and possesses more pro- 
nounced acid properties than thiohydantoin itself. It is easily 
soluble in alkali hydroxides and carbonates and in aqueous 
ammonia ; the potassium salt, C,H,0,N,S,,2KOH, and barium salt, 
(,H,0,N,S,,Ba(OH),, are crystalline substances. By treatment with 
methyl or ethyl iodide and W/2-potassium hydroxide, an alcoholic 
solution of bisthiohydantoin is readily converted at the ordinary 
temperature into NN-dimethylbisthiohydantoin, C,H,,O,N,S., m. p. 
above 270°, colourless needles, or NN-diethylbisthiohydantoin, m. p. 
224°, neither of which has acidic properties. 

Bisthiocarbamide reacts in a similar manner with a-bromopropionic 
acid and with a-bromobutyric acid. 4 : 4'-Dimethylbisthiohydantoin, 
CHMe-CO. WN 0 a 
$0: NH)> <oc:NH): 

a barvwm salt, C,H, )0,N,S,,Ba(OH),, an NN-dimethy/ derivative, m. p. 

VOL. CIV. i. 3 p 


, m. p. above 280° (decomp.), forms 
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255—256°, and NN-diethyl derivative, m. p. 187°. 4: 4’-Diethyl. 

bisthiohydantoin, m. p. 225—226°, forms a barium salt, 
C,oH,,0,N,8,,Ba(OH),, 

an NN-dimethyl derivative, m. p. 216—217°, and NN-diethyl derivative, 

m. p. 154°. C. 8. 


The Anomalies of Uric Acid Solubility (Colloidal Uric 
Acid). Hemrich Scuape and E. Bopen (Zeitsch. physiol. Chem., 
1913, 86, 238—243. Compare this vol. i, 404).—Polemical in 
reply to Lichtwitz (this vol., i, 657). W. D. H. 


Action of Hydrazine on the 2 : 4-Dichlorophenylhydrazones 
of Ethyl a-Chloro- and a-Amino-glyoxylates and the Decom- 
position of Phenylazoacetoacetamide by Chlorine. Formation 
of the 2: 4-Dichlorophenylhydrazone of a-Chloroglyoxylamide 
and its Basic Derivatives. Cari BiLow and Perer Neper (Ber., 
1913, 46, 2032—2045. Compare this vol., i, 207).—The 2 : 4-dichloro- 
phenylhydrazone of a-hydrazinog/yoxylhydrazide, 

C,H,Cl,;-NH-N:C(NH-NH,):CO:-NH-‘NH,, 

is formed when hydrazine hydrate acts on an alcoholic solution of the 
2 : 4-dichlorophenylhydrazone of ethyl a-chloroglyoxylate under definite 
conditions which are fully described in the original. It forms straw- 
yellow leaflets, which rapidly decompose on exposure to air and light, 
which darken at 155°, and have m. p. 160° (decomp.). It gives an 
orange-red colour with cold concentrated sulphuric acid which becomes 
pale, dirty yellow on warming. When warmed with benzaldehyde in 
alcoholic solution, it yields the corresponding benzylidine derivative, 
C,H,Cl,-NH*N:C(NH:N:CHPh):CO-NH:N:CHPh, yellow needles, 
m. p. 218° (decomp.). 

When an alcoholic solution of the 2: 4-dichlorophenylhydrazone of 
ethyl a-aminoglyoxylate is warmed with hydrazine hydrate, the 
2 : 4-dichlorophenylhydrazone of a-aminoglyoxylhydrazide, 

C,H,Cl,-NH-N:C(NH,)-CO-NH-NH,, 
is obtained in long, pale brown needles, m. p. 230° (decomp.). In 
contrast to the “hydrazidrazone hydrazide” described above, this 
substance only gives a pale yellow colour with concentrated sulphuric 
acid, from which the conclusion is drawn that the hydrazino-group 
attached to the a-carbon atom is the cause of the delicate halochromic 
property. The presence of the hydrazino-group is established by the 
preparation of the benzylidine derivative, 
C,H,Cl,-NH-N:C(NH,):CO-NH-N:CHPh, 

yellow needles. 

The 2:4-dichlorophenylhydrazone of a-aminoglyoxylacetylhydrazide, 
C,H,Cl,-NH-N:C(NH,):CO-NH:NHA¢e, is formed when a mixture of 
the 2: 4-dichlorophenylhydrazone of ethy] a-aminoglyoxylhydrazide and 
acetic anhydride is allowed to evaporate at the ordinary temperature. 
It forms white crystals, m. p. 233°. Its constitution is established by 
the fact that it does not yield a benzylidine derivative when boiled 
with benzaldehyde in alcoholic solution, and that it immediately yields 
a cloudy solution when sodium nitrite solution is added to a solution 
of it in dilute acid. 
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An attempt was made to confirm this conclusion in the following 
manner. The 2:4-dichlorophenylhydrazone of ethyl a-acetylaminogly- 
oxylate, C,H,Cl,;-NH*N:C(NHAc)-CO,Et, white needles, m. p. 153° 
after previous softening, was prepared by the action of cold acetic 
anhydride on the 2:4-dichlorophenylhydrazone of ethyl a-amino- 
glyoxylate. When an alcoholic solution of this substance was warmed 
with hydrazine hydrate, a product, C,,H,ON,Cl, white needles, 
m. p. 205°, was obtained, which yielded a benzylidene derivative, 
and had the formula (1) re af oe lh or 

(2) C,H,Cl,"N-N-0-CO-NH- NB, 

MeC—-N : 
and was formed from the intermediate hydrazide, 
C,H,Cl,-NH-N:C(NHAc):CO:NH:NH,. 
The 4-chlorophenylhydrazone of ethyl a-aminoglyoxylate, 
C,H,Cl-NH-N:C(NH,)-CO, Et, 

is formed by the action of alcoholic ammonia on the 4-chlorophenyl- 
hydrazone of ethyl a-chloroglyoxylate (loc. cit.). It has m. p. 158°, 
and can be distilled without decomposition. 

The 2: 4-dichlorophenylhydrazone of ethy! a-chloroglyoxylate is best 
obtained by the action of chlorine on a solution of ethyl phenylazo- 
acetoacetate in acetone. The advantage gained by the substitution of 
acetone for chloroform (oc. cit.) is that the mother liquors from one 
preparation can be used as solvent for a succeeding preparation, and 
this procedure has a favourable effect on the yield. 

The 2 : 4-dichlorophenylhydrazone of a-chloroglyoxylamide, 

C,H,Cl,*NH-N:CCl-CO-NH,, 

m. p. 232°, is obtained when chlorine is passed into a solution of 
phenylazoacetoacetamide in glacial acetic acid or alcohol. Itis readily 
soluble in potassium hydroxide. Piperidine converts it into a substance, 
m, p. 136—136-5°, which, at a higher temperature, decomposes suddenly 
with evolution of a volatile oil. With pyridine, it yields pale flesh- 
coloured needles, m. p. 220—221°. Investigation of these compounds 
is not completed. The 2 : 4-dichlorophenylhydrazone of ethyl] a-amino- 
glyoxylamide, previously described (Joc. cit.), is more conveniently 
obtained by the action of cold alcoholic ammonia on the above amide, 
and has m. p. 176° instead of 170° as previously given. It forms a 
platinichloride, crystallising in small, yellow octahedra, reduces boiling 
gold chloride solution, and gives a mirror with cold ammoniacal silver 
nitrate. 

The 2 : 4-dichlorophenylhydrazone of a-hydrazinoglyoxylamide, 
C,H,Cl,;NH-N:C(NH:NH,):CO-NH,, 
is obtained by the action of hydrazine hydrate on an alcoholic solution 
of the 2: 4-dichlorophenylbydrazone of a-chloroglyoxylamide. It has 
m.p. 157°, and gives an orange coloration with concentrated sulphuric 
acid. With an alcoholic solution of benzaldehyde, it yields the 
corresponding benzylidene derivative, 

C,H,Cl,-NH°N:C(NH:N:CHPh):CO-NH,, 
yellow needles, m. p. 205°, 
In order to determine which of the two amino-groups in the 2 : 4-di- 


3p 2 
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chlorophenylhydrazone of a-aminoglyoxylamide is more loosely held, 
this substance was energetically treated with an excess of hydrazine 
hydrate, when the 2: 4-dichlorophenylhydrazone of a-aminoglyoxyl- 
hydrazide was obtained, thus showing the amino-group of the -CONH, 
radicle to be the more readily replaceable. H. W. - 


Azo-dyes Derived from 2-Hydroxy-3-naphthoic Acid, 
ANuKUL CHANDRA Srrcar and Epwin Roy Watson (J. Soc. Chem. Ind., 
1913, 32, 642—644).—In a previous paper (A., 1912, i, 1037) the 
authors have described attempts to prepare dyes similar in constitution 
to benzeneazosalicylic acid, which would possess the same all-round 
fastness as this dye, but with the colour deepened to red, violet, blue 
or black. These attempts were not, however, successful as the colour 
was deepened towards maroon and brown, instead of towards violet 
and blue as desired. Since many azo-dyes of not more complicated 
structure possess the desired shades, the authors have examined a list 
of the well-known azo-dyes prepared from naphtholsulphonic acids, 
from which they are led to the conclusion that the relative position 
of the hydroxyl- and chromophore-group is the determining factor 
in the colour of the dye, the ortho-position favouring red, violet, and 
blue shades, and the para-position giving brown shades. A series of 
dyes have therefore been prepared by coupling diazonium salts with 
2-hydroxy-3-naphthoic acid, the hydroxyl group thus being in the 
ortho-position to the azo-group. The shades obtained are very satis- 
factory, including fiery-red, claret, cherry-red, brownish-purple, bluish- 
purple and black. The dyeings on chrome-mordanted wool are quite 
satisfactory as regards fastness to light and acid test, but are not s0 
resistant to soaping, alkalis, and milling as they were expected to be. 

Naphthalene-a-1l-azo-2-hydroxy-3-naphthoic acid, prepared from 
diazotised a-naphthylamine and 2-hydroxy-3-naphthoic acid, forms 
greenish-red, rhombic prisms, m. p. 236°, whereas Mohlau and Kriebel 
(A., 1896, i, 242) gave m. p. about 182°. 

m-Xylene-1-azo-2-hydroxy-3-naphthoic acid, 

C,;H,Me,*N:N:C,,H,(OH)-CO,H, 
crystallises in deep red needles, m. p. 240—242°. 
p-Lthoxybenzene-1-az0-2-hydroxy-3-naphthoic acid, 
OEt’C,H,*N:N°C,,H;(OH)-CO,H, 
deep red, needle-shaped crystals with green reflex, has m. p. 231° after 
softening at a somewhat lower temperature, 
m-Nitrobenzene-|-azo-2-hydroxy-3-naphthoic acid, 
NO,°C,H,°N:N°C,,H,;(OH)-CO,H, 
prepared from diazotised m-nitroaniline and 2-hydroxy-3-naphthoic 
acid, separates from nitrobenzene in beautiful red needles, which do 
not melt at 275°. The corresponding dye from p-nitroaniline forms 
fire hair-like, red needles, which do not melt at 285° 

Benzeneazobenzene-1-azo-2-hydroxy-3-naphthoic acid, 

NPh:N-O,H,°N:N-C,,H,(OH)-CO,H, 
is formed when a diazotised solution of p-aminoazobenzene (Hewitt, 
T., 1909, 95, 1394) is dropped into an alkaline solution of 2-hydroxy-3- 
naphthoic acid. It crystallises in magenta-red needles with a green 
reflex and does not melt below 275°, 
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Diazotised disulphonaphthalene-8-azo-a-naphthylamine combines with 
an alkaline solution of 2-hydroxy-3-naphthoic acid to yield the sodium 
salt of diswlphonaphthalene-B-azonaphthalene-a-1-azo-2-hydroxy-3-naphth- 
gic acid, O,,H,(SO,Na),°N:N-C,,H,°N:N°C,,H.(OH)-CO,Na, which 
could not be converted into the free acid by boiling with any 
mineral acid, and forms a black powder. Similarly, sodiwm benzidine- 
bis-1-(az0-2-hydroxy-3-naphthoate), C,,H,[N:N-C,,H,(OH)*CO,Na],, is 
prepared by coupling a diazotised solution of benzidine with an alkaline 
solution of 2-hydroxy-3-naphthoic acid. It forms a green powder 
from which the corresponding free acid is not obtained by means of 
boiling mineral acids. 

The colorations produced when the dyes are dissolved in alkalis or 
in concentrated sulphuric acid together with the shades produced on 
unmordanted or chrome-mordanted wool are also described. H. W. 


Azo-colouring Matters of Phenylisooxazolone. ANDRE 
Meyer (Compt. rend., 1913, 156, 1992—1995. Compare A., 191], i, 
341)—As the azo-derivatives previously prepared by the author 
(loc. cit.) contained no salt-formiug groups and so were unsuited for 
dyeing purposes, he has now obtained various compounds chemically 
suitable for dyes, and has compared them with the corresponding 
pyrazolone compounds. 

Sodium phenylisooxazoloneazobenzene-p-sulphonate, 

C,H,O,N-N,°C,H,°SO,Na,2H,0, 
golden-yellow spangles, obtained by applying a diazotised solution of 
sulphanilic acid, dyes silk golden-yellow in a bath containing acetic 
acid, 

Sodium phenylisooxazoloneazo-m-axylene-o-sulphonate, an orange, crys- 
talline powder, with 2H,0, dyes silk and wool a deep orange-yellow. 

Sodium phenylisooxazolone - 1 - azonaphthalene-4- sulphonate forms 
orange-brown spangles with 2H,0; it dyes silk and wool a reddish- 
maroon. 

Sodium phenylisooxazolone-8-azonaphthalene-2 : 6-disulphonate, orange 
crystals with 2H,O. 

The following substantive dyes were prepared by combining a 
molecule of a tetrazotised solution of benzidine with a molecule of 
phenylisooxazolone, and subsequently coupling the free diazo-radicle 
with a molecule of a phenol or an amine, 

Sodium  phenylisooxazoloneazodiphenylazonaphthylaminesul phonate, 
0,H,O.N-N,°C,H,°C,H,'N,°C,,H,(NH,)*SO,Na, obtained by applying 
naphthionie acid for the second coupling reaction, has a red colour 
changing to blue on addition of acid; it dyes cotton a scarlet-red. 

Sodium phenylisooxazoloneazo-o-ditolylazo-1-amino-8-naphthol-3 : 6-di- 
sulphonate is a reddish-violet powder, changed to bluish-violet by a 
mineral acid, which dyes a deep violet. 

Sodium phenylisooxazoloneazodianisylazo-8-amino-1l-naphthol-3 : 5-di- 
sulphonate dyes fabric violet. 

Sodium phenylisooxazoloneazodiphenylazosalicylaute is a deep brown 
powder, which dyes cotton orange. 

The above dyes are not nearly as fast to light as the pyrazole 
analogues, the substantive colours being even less stable than the 
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acid colours mentioned first ; ultraviolet radiation affected the colours 
much more rapidly than ordinary light. The replacement of the 
imino-group in such compounds by an oxygen atom evidently provokes 
a weakening towards photochemical influence according with the 
lessening in stability towards ordinary chemical agents. D. F. T. 


Existence of Phenyldi-imide. Srzran Goipscumipt (Ber., 1913, 
46, 2300. Compare this vol., i, 768).—In ethereal solution p-bromo- 
phenyldi-imide decomposes mainly into p-bromobenzene and nitrogen ; 
quinol and a small amount of a colourless, crystalline substance are 
also produced in the decomposition. F. B. 


The Density and Volume of Some Protein Solutions. 
AmEDEO HeEruitzKa (Zeitsch. Chem. Ind. Kolloid, 1913, 12, 309).— 
Polemical (compare Chick and Martin, this vol., i, 40; Herlitzka, 
A., 1910, ii, 1013 ; Gayda, A., 1912, i, 399). J. FS. 


Changes in the Physical Condition of Colloids. XV, 
Electrochemical Investigations on Acid Protein. Katcuiro 
ManaBE and Jou. Matuta (Biochem. Zeitsch., 1913, 52, 369—408).— 
The investigations are a continuation of those of Pauli. The present 
authors have been chiefly concerned in the determination of the 
diminution of hydrogen and chlorine ion concentration when hydro- 
chloric acid is added to carefully dialysed solutions of proteins. The 
hydrogen ion concentrations were determined in the ordinary manner, 
with the employment of a shaking electrode devised by Pauli, which is 
figured in the text. The chlorine ion concentration was determined by 
shaking the solution under investigation with calomel and mercury, 
and preparing from this mixture a calomel electrode in the ordinary 
way. The #.M.F. was determined when this was balanced against a 
calomel electrode containing a definite concentration of potassium 
chloride (V/10 or 1). A figure is given in which the £.M./. pro- 
duced is plotted against the hydrogen ion exponent of the mixture 
under investigation measured against both JV and JV/10-potassium 
chloride. The form of vessel used for these investigations is also 
figured in the text. In the cases of albumins, or ox-serum, the addition 
of acids up to a concentration of 0:03 is accompanied by an increased 
binding of the free hydrogen atoms ; there are, however, only a relatively 
small number of chlorine ions bound at the same time, and an equality 
between the hydrogen and chlorine ions bound is only reached 
in higher concentrations of the acids. If the difference between 
the bound chlorine and hydrogen ions is plotted against the hydro- 
chloric acid concentration, it will be found that it gradually reaches 4 
maximum and then falls. The maximum corresponds with the 
maximum of viscosity of the mixture. These results are in accordance 
with the theory of Pauli, according to whom an albumin hydrochloride 
is formed, which dissociates in solution giving rise to albumin and 
chlorine ions ; the high viscosity of the solutions is due to the former. 
With the addition of increasing amounts of hydrochloric acid, the 
ionic dissociation of the albumin salt is depressed, and the viscosity 
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diminishes ; an equality between the bound chlorine and hydrogen ions 
is then also gradually attained. The whole of the hydrogen ions 
added are never completely bound, and the amount of hydrolytic dis- 
sociation of the albumin salt has therefore also been ascertained. For 
this purpose, the hydrogen ion concentration was determined in an ox- 
serum solution containing 0°02N-hydrochloric acid in undiluted con- 
dition and when diluted with twice and four times its bulk of water. 
From the numbers obtained, it was calculated that the hydrolytic dis- 
sociation amounted to 4°4% in the twice diluted solution, and to 15:3% 
in the four times diluted solution. The results obtained with gelatin 
are somewhat different to those obtained with albumins. In this case, 
there is but little binding of the chlorine ions, even in higher concen- 
trations of acids ; the explanation offered in this case is, that the 
chloride is strongly dissociated even in presence of a large excess of 
acid. This does not, however, explain the diminution of the viscosity 
in the higher concentrations ; it is suggested that the acid causes, in this 
case, a degradation of the protein. The effect of the addition of salts 
to the acid protein solutions was also investigated. This addition 
causes a small increase in the bound hydrogen ions in low concentra- 
tions of acids (0‘°005N-HCl). Such an increase cannot, however, be 
detected with certainty in the higher concentrations. It is assumed 
that in this case the salt attaches itself to the acid protein by means 
of accessory valencies. The actions possible in this case are discussed 
in some detail. 8. B.S. 


The Tyrosine Content of Proteins. Orro Fotrn and WILLEY 
Denis (J. Biol. Chem., 1913, 14, 457—458).—Polemical. A reply 
to Abderhalden and Fuchs (this vol., i, 409). The authors insist that 
their tyrosine figures are more correct than those hitherto recorded. 

W. D. H. 


The Factors Concerned in the Solution and Precipitation of 
Euglobulin. (Miss) Harriette Cuick (Biochem. J., 1913, 7, 
318—340).—Re-determination of the isoelectric point of euglobulin 
shows that it coincides with the point of most rapid agglutination, 
namely, at a hydrogen ion concentration of about 3x 1U7* normal. 
Solution and dispersion of euglobulin by electrolysis is influenced by 
the nature (especially the valency) of the constituent ions. There are 
two general types: (1) electrical type of solution in which the 
dispersion is accompanied by the acquisition of an electric charge by 
the protein molecules ; and (2) molecular type in which the dissolved 
protein is electrically neutral. 

When euglobulin is denaturated by heat, it no longer possesses the 
property of forming the molecular type of solution. The reaction of 
acid and alkaline solutions of euglobulin is greatly affected by the 
addition of electrolytes ; the influence of electrolytes in causing preci- 
pitation is affected by changes in reaction. Huglobulin in common 
with caseinogen and vegetable globulins presents an interesting 
analogy with heat denaturated protein, but differs from it in its 
capacity to form solutions with electrolytes in which the protein 
particles are electrically neutral, W. D. H. 
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Do Gliadin and Zein Yield Lysine on Hydrolysis? Tuomas 
B. Osporne and Cuarzes 8. LeavenswortH (J. Biol. Chem., 1913, 14, 
481—487).—Small quantities of lysine (as picrate) were separated 
from the hydrolytic products of gliadin from wheat which had been 
prepared with great care. Zein yielded none. W. Dz. H. 


Phonoporphyrin, a New Degradation Product of Hemin. 
Oscar Pitory and Hermann Finx (Ber., 1913, 46, 2020—2026).—In 
continuation of their work on the molecular size of hemin and 
hemoglobin (A., 1912, i, 923), the authors have further investigated 
the reduction of hemin by hydrogen iodide, and have shown that, in 
addition to mesoporphyrin, a second substance, phonoporphyrin, may 
be isolated, and that the total weight of products thus obtained is 
90% of that theoretically derivable from hemin. Their previous 
conclusion that the molecular weight of hemin is 1303 is thus con- 
firmed. The occurrence of phonoporphyrin among the decomposition 
products of hemin seems to have been previously observed by Nencki 
and Zaleski (A., 1901, i, 434), Zaleski (A., 1903, i, 217), and Fischer 
and Meyer-Betz (this vol., i, 111), but the substance was not further 
investigated. 

When hemin is boiled with glacial acetic acid, hydriodic acid 
(D 1:96), red phosphorus and a little water, and the mixture, after 
removal of phosphorus, poured into a large bulk of water, a mixture 
of mesoporphyrin and phonoporphyrin is obtained from which the 
former may be removed by repeated extraction with large quantities 
of boiling dilute hydrochloric acid. The residual phonoporphyrin, 
after purification by solution in sodium hydroxide and precipitation 
with acetic acid, consists of a dark brown, amorphous powder, analyses 
of which agree most nearly with the formula C,,H,,0,N, or 

O56 H O,N,. 
It is not obtained when mesoporphyrin is acted on by hydrogen iodide 
under the above conditions, and hence cannot be formed as an 
intermediate product of the formation of mesoporphyrin from hemin. 

When boiled with 9% methyl alcoholic hydrochloric acid, phono- 
porphyrin yields the corresponding methyl ester, C,,H,,O,N, or 
C,,H,,0,N,, which forms minute, brown particles showing no distinct 
crystalline form, and does not soften at 225°. The similarly prepared 
ethyl ester, C,,H,,0,N, or C,.H,,.0,N,, decomposes at 255°. 

Oxidation of phonoporphyrin in sulphuric acid solution with chromic 
acid gives methylethylmaleinimide and hematic acid, C,H,O,N. 


Histone and its Preparation. Watrer H. Eppy (Biochem. Bull., 
1913, 2, 419—440).—Histone, obtained by precipitating aqueous 
extracts of thymus with ammonia, is different from that obtained by 
saturation with sodium chloride. The former is not soluble in water, 
and contains more nitrogen; the latter is soluble in water, and 
contains combined chlorine. 

The preliminary use of alcohol to precipitate histone and the other 
proteins in the glands is preferable to direct water-extraction, Bang’s 
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contention that ammonia does not precipitate histone in the absence of 


salts is incorrect ; their presence, however, facilitates the process. 
W. D. H. 


Chondroitin-sulphuric Acid. PHasus A. Levene and FREDERICK 
B. La Fores (J. Biol. Chem., 1913, 15, 155—160).—For the first time 
all the components of this acid were isolated and identified ; they are 
those assumed on indirect evidence by Schmiedeberg, namely, sulphuric 
acid, acetic acid, glycosamine and glycuronic acid. Schmiedeberg’s 
view of the molecular structure of the molecule needs revision, and 
the new formula is set out in full. It assumes a glucosidic union of 
two chondrosin molecules, which explains the reason why chondrosin 
is a reducing agent, and chondroitin-sulphuric acid is not. 

W. D. H. 


Sphingomyelin. I. The Presence of Lignoceric Acid 
among the Hydrolytic Products of Sphingomyelin. Puasus 
A. Levene (J. Biol. Chem., 1913, 15, 153—154).—Thudichum 
considered that the principal fatty acid in sphingomyelin was isomeric 
with stearic acid. This is not so; the acid in question has the 
composition C,,H,,0,, melts at 81°, and forms an ethyl ester melting 
at 55—56°; hence it is lignoceric acid. W. D. H. 


The Components of Sphingomyelin. PxHasus A. Levene (J. 
Exper. Med., 1913, 18, 679—680)—By the hydrolysis of this 
phosphatide the author has obtained in addition to lignoceric acid 
(preceding abstract) a base, C,,H,,O,N, which is isolated in the form 
of its sulphate, m. p. 225°. 8. B. 8. 


Myokynine. Dankwart ACKERMANN (Zeiisch. Biol., 1913, 61, 
373—378. Compare this vol., i, 181).—Myokynine may be prepared 
from horse as well as from dog muscle. Myokynine dichloride from 
the dog muscle has [a]p — 11:09°, that from horse muscle has 
[ale - 13°59. 

Myokynine can be esterified by means of ethyl alcohol and dry 
hydrogen chloride ; it accordingly contains a carboxyl group. It does 
not give a pyrrole reaction when distilled with zinc dust. Since an 
unbranched chain of four carbons in presence of basic nitrogen usually 
forms pyrrole under these conditions, the presence of such a grouping 
in myokynine is doubtful. 


Did Von Wittich Antedate Ostwald in the Definition of 
Enzyme Action? Wiuu1am N. Bere (Biochem. Bull., 1913, 2, 
441—445).—Quotations from von Wittich’s writings of 1872-4 show 
that his conception of enzyme action was much the same as that of 
Ostwald. He was probably also the first to describe the adsorption of 
pepsin by solid proteins, such as fibrin. Abderhalden and others who 


have utilised the method of recent years have not referred to this. 
W. D. H. 
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Amyloclastic Action of Malt and the Reaction of the 
Medium. Henri van Lager (8th Inter. Cong. App. Chem., 1912, 
14, 203—213).—The influence of the addition of varying quantities 
of acid and alkali on malt extracts of different origin has been 
studied. 

The inhibition resulting from the presence of an excess of acid or 
alkali is due to the formation of an inactive compound between the 
enzyme and the acid or alkali. The diminution in the activity of 
diastase acting in presence of an excess of hydrogen or hydroxyl ions 
is due to three principal causes: (1) The destruction of a portion of the 
enzyme—this is non-reversible ; (2) the temporary inactivity of part of 
the enzyme ; (3) the increase in the activity due to the disappearance of 
some of the ions due to the influence of the steadiers (buffers). 

Diastase has an amphoteric character, and its specific properties 
depend on both the acid and basic groups which it contains. 

E. F. A. 


The Nature of Diastase (Amylase). Henri van Larr (Bull. 
Acad. Roy. Belg., 1913, 395—451).—A critical examination of 
previous work on the nature of diastase leads to the conclusion that 
the enzyme converting soluble starch into maltose is to be regarded 
as constituted by the association of a colloidal organic nitrogen 
compound with electrolytes, so allowing the former to act as a 
catalytic agent, provided always that the reaction of the medium is 
defined within narrow limits, 

Diastase as it exists in cereals differs from the enzyme as used in 
solution, In the cereal, it is partly present as an insoluble zymogen 
in combination with protein substances which are capable of attack 
by pepsin; in solution, the enzyme is free and unaltered either by 
papain or pepsin. 

The organic complement of diastase is digested by a solution of 
pepsin in hydrochloric acid. It is also modified by phosphotungstic 
acid like other proteins. 

In solutions of diastase the dissolved matter is the more active as 
the amount of nitrogen in solution increases. The amount of 
pentosan present bears no relation to the activity of the enzyme. 
The conclusions are confirmed by extracting powdered diastase with 
successive equal amounts of water. 

In dried preparations the enzyme slowly becomes inactive. 

The nitrogen complement of diastase behaves as an amphoteric 
substance. 

The mineral matter is essential for activity, but there is a 
maximum in the amount of neutral salts, above which any further 
increase will not cause increased enzyme activity. 

At present all the established facts relative to the dynamics of 
diastatic action are best interpreted on the basis of the properties of 
emulsoids. E.. F. A. 


The Relationship Between the Active and Inactive 
Condition of a Ferment and its Surface Tension. M. J. 
GRAMENIZKI (Biochem. Zeitsch., 1913, 52, 142—154).—Taka-diastase 
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solutions, as the author has already shown, partly recover the activity 
which has been lost by heating when they are kept. It is now 
shown that the surface-tensions of the solutions diminish on heating, 
but again increase on keeping. From these facts, the conclusion is 
drawn, that there is a connexion between the fermentative activity 
of a solution and its surface tension. 8. B.S. 


Saccharification of Starch by Koji Diastase in Presence of 
Acids and Salts. F. Anpo (8th Inter. Cong. App. Chem., 1912, 14, 
13—24).—Experiments made with an extractof Koji diastase and potato 
starch in presence of a variety of mineral salts and acids are described. 
The presence of neutral and acid salts, with the exception of acid 
calcium phosphate, is up to a certain point favourable to the enzyme, 
Excess of the salts retards aetion except in the case of manganese 
salts. 

Alkaline salts, with the exception of potassium phosphate, retard 
the saccharification. Small quantities of mineral acids accelerate 
action; organic acids uniformly retard it. Action takes place in 
solutions of 30% alcohol. K. F, A. 


Some Conditions Affecting the Activity and Stability of 
Certain Ferments. Jonn H. Lone and Wittiam A. JOHNSON 
(J. Amer. Chem. Soc., 1913, 35, 895—913).—It is suggested that for 
diastasic comparisons, the starch paste should be made from starch 
prepared in the laboratory from sound ripe potatoes, and subsequently 
well washed. In experiments in which 0°l gram of sodium chloride 
was present in each 100 c.c. of digesting mixture, it was found that 
amylolytic activity is greatest when about 25 mg. of sodium hydrogen 
carbonate are also added; sodium hydrogen carbonate in larger 
quantity retards the action without destroying any of the ferment, 
whilst the addition of sufficient acid to neutralise the hydrogen 
carbonate destroys the ferment at once. Glycerol extracts of the 
pancreas are very stable, but rapidly lose amylotic power after dilution, 
especially if kept at 40°; the presence of traces of sodium chloride 
exerts a considerable protecting effect. Experiments with the glycerol 
extract indicate that the pancreatic diastase is exceedingly sensitive 
towards even traces of, mineral acid, such as hydrochloric acid, but 
that salt again exerts a protecting action ; the effect of the acid, which 
is more marked than that of alkali, is probably due to immediate 
destruction of the enzyme, as neutralisation fails to restore the original 
activity. D. F. T. 


The Nature of Enzyme Action. III. The Synthetic Action of 
Enzymes. Witi1am M. Bayuiss (J. Physiol., 1913, 46, 236—266).— 
Reactions in the system glycerol, dextrose, glycerol-glucoside and water, 
as accelerated by emulsin, follow the laws deduced from mass action for 
an equilibrium in a reversible system, catalysed by a single enzyme. The 
equilibrium position is the same from whichever end it is approached ; 
the glucoside produced is the B-form, and the same which is hydrolysed 
byemulsin. The reaction-rate is directly proportional (not linear, how- 
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ever) to the concentration of the enzyme. The final equilibrium is 
independent of this concentration. 

Brailsford Robertson’s “ synthesis of paranuclein by pepsin” is not a 
synthesis, nor is it produced by pepsin ; the substance formed is not 
paranuclein. It is a colloidal precipitation, and has no connexion with 
enzyme action. 

Apparent deviations from the law illustrated should be properly 
investigated, and the reasons for divergence sought. It is unwise to 
invent new enzymes to explain difficulties. W. Dz. #H. 


The Lipases Contained in Pancreatic Cysts. Konrap 
Bournot (Biochem. Zeitsch., 1913, 52, 155—171).—The lipases from 
the fluids of pancreatic cysts are similar to other animal lipases. The 
liquids can be filtered through paper without loss of lipolytic activity. 
This continually diminishes if the liquid is kept, but the residue 
obtained by evaporation at 20° preserves its lipolytic activity. Acids 
inhibit the lipolytic action, but alkalis in very low concentrations 
accelerate it. With small quantities of fluids (0°05—0-2 c.c.) there is 
a direct proportionality between the amount of enzyme and the fat 
saponified. For larger quantities of ferment the formule of Schiitz 
and Arrhenius hold good. The Schiitz law and Arrhenius’ equation 
also agree with the time relations in fat hydrolysis and the oleic acid- 
glycerol fat synthesis within certain limits. Still better agreement is 
obtained, however, with the employment of contents calculated from 
the adsorption isotherm X= X/#”. The maximal hydrolysis of triolein 
obtained was 93°5%, and the maximal synthesis in the presence of excess 
of glycerol was 42% of the oleic acid. S. B.S. 


The Lipase of Chelidonium Seeds. Konrap Bournor (Biochem. 
Zeitsch., 1913, 52, 172—205).—Like the ricinus lipase, the chelidonium 
lipase is insoluble in water, but is, to a large extent, soluble 
in the oils extracted by ether from the seeds. It is also somewhat 
soluble in a mixture of oleic acid and alcohol. Whereas, however, 
the ricinus lipase acts most readily on addition of acids, the 
chelidonium ferment acts best in the presence of water alone. 
Even WV/50-acetic acid has an inhibitory effect on its action. The 
maximal hydrolysis obtained was 92—95%. The lipases of ricinus 
and chelidonium are similar, in that they do not readily hydrolyse 
the esters of the monohydroxy-alcohols. As the molecular weights 
of the fatty acids increase, the esters are more rapidly attacked 
by the chelidonium lipase ; thus, isobutyl oleate and amy! palmitate 
undergo hydrolysis to the extent of 15—33%. The lipase, further- 
more, can cause a rapid and almost complete synthesis of the esters of 
the higher fatty acids, which action is in marked contrast to the less 
complete hydrolysis of the same esters caused by the ferment. Possibly 
the larger quantities of water have an inhibitory action when the 
water of the substrate cannot form an emulsion. ‘The isobutyl oleate 
synthesis accords with a unimolecular reaction, and there is a direct 
proportionality between the rate and quantity of enzyme present. 
The maximal synthesis is 92%. The maximal triolein synthesis is 
47—50%. In the latter cases, the same final) equilibrium is obtained 
in synthesis and hydrolysis, The final equilibrium here will depend 


=O ©, = oe eet bh 


Ss =" —— © 7 © oF 


a ow==wr @ © © 


fom tt ee @ 2 sete GO fhe fe 


PHYSIOLOGICAL CHEMISTRY. i. 921 


on the amount of water present. The seeds can be heated for fifteen 
minutes at 100° without any very marked deterioration of the 
ferment. S. B.S. 


Action of Boric Acid on Zymase; Comparison with the 
Action of Phosphates. Henri AcutHon (Compt. rend., 1913, 156, 
1855—1858).—The author has previously shown (A., 1909, i, 621) 
that boric acid is remarkably inactive towards diastases in general, and 
has examined its action on zymase. For this purpose, sucrose or 
dextrose was mixed with a constant quantity of zymase in the presence 
of varying amounts of boric acid, the course of the reaction being 
followed by determining from time to time the loss in weight due to 
the carbon dioxide evolved. The inhibiting action of boric acid is 
observable even with only 10 mg. of acid per 100 c.c., whilst with one 
gram of acid per 100 c.c. fermentation is no longer possible. On the 
other hand, living yeast derived from the same source is capable of 
fermenting a portion of the sugar supplied to it even in the presence of 
boric acid of the concentration 2 in 100, from which it appears that the 
membrane presents contact of the boric acid with the zymase. 

The inhibiting action of boric acid cannot be attributed solely to its 
acidity, since monosodium phosphate, which possesses the same degree 
of acidity as boric acid, exerts a slight favouring action. The nature 
of the electronegative radicle is also important. This is shown by a 
series of comparative experiments with borax, trisodium phosphate, 
trisodium citrate, and sodium carbonate, in which only the borax is 
found to have a marked inhibiting effect. This effect is, however, less 
than that observed with boric acid, so that it appears that the favouring 
action of the alkali compensates in some measure the inhibiting action 
of the electronegative radicle. H. W. 


Physiological Chemistry. 


The Work Done by the Lungs at Low Oxygen Pressures. 
ArcHiBaLD V. Hitu (Proc. physiol. Soc., 1913, xxvii—xxviii; J. 
Physiol., 46).—By calculation, from: known data, of the work done by 
the lungs in secreting oxygen (if Haldane’s views are accepted) it is 
found that the work done per minute by the lungs is only 
08 cal. If therefore the lung cells can secrete oxygen at all, 
and if they be assumed to possess an “efficiency” in performing the 
mechanical work of oxygen secretion of only 20%, they should, 
nevertheless, be well able to perform this work with an activity no 
greater per gram than that of the body asa whole. W. D. H. 


Carbon Dioxide Excretion Resulting from Muscular Work 
following Forced Breathing. Grorce O. Hiaiey (Biochem. Bull., 
1913, 2, 390—392).—The sudden increase in the excretion of 
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carbon dioxide after the beginning of work is due to better ventila- 
tion of the lungs; the continuation of the increase is due to venti- 
lation of the blood and tissues also. After forced breathing, followed 
by muscular work, the new rate of excretion is sharply defined; 
the further increase as the result of work is not so prompt, and 
comes on gradually. Some differences of detail occur according to 
the duration of the forced breathing. W. Dz. #H. 


The Influence of Barometric Pressure on the Excretion of 
Carbon Dioxide in Man. G.O. Hietry (Biochem. Bull., 1913, 2, 
393—402).—The degree of influence of barometric pressure on the 
excretion of carbon dioxide differs in different subjects. It is 
evidently a minor factor, the effect of which is liable to be masked 
by other influences, diet, exercise, ete. W. D. H. 


The Effect of Altitude on Mesectic Curves. JosePH Barcnorr 
(Proc. physiol. Soc., 1913, xxx—xxxi; J. Physiol., 46).—In subjects 
at rest living at a high altitude there is a reduced carbon dioxide 
tension in the blood, and acidosis. These so nearly balance each 
other that the dissociation curve remains mesectic (that is, normal). 
This statement is illustrated by the necessary data and calculations. 

W. D. &. 


The Relation of the Blood-salts to Cardiac Contraction. 
Ernest G. Martin (Amer. J. Physiol.,:1913, 32, 165—183).—Calcium 
and sodium are not regarded as antagonistic, but each has a 
definite function. Calcium promotes (as Howell stated) the conver- 
sion of stable into unstable energy-yielding material; sodium (as 
proposed by Lingle) serves as the immediate stimulus to bring about 
the actual dissociation, and so to initiate the heart-beat. Neither is 
an exclusive agent; the preparation of dissociable material is much 
hampered by the accumulation of waste products, and is therefore 
aided by abundant supplies of oxygen or by sodium carbonate; 
carbon dioxide in moderate quantities, and perhaps sugar, act as 
direct stimulants to cardiac tissue much as sodium acts. 

W. D. H. 


Hemolysis by Silicic Acid. M. Liesers (Arch. Hygiene, 1915, 
80, 43—55).—In the system blood+silicic acid +complement, 
hemolysis often takes place. The silicic acid cannot, however, 
always replace an ordinary amboceptor. Certain complements show 
the same complementing action towards sheep corpuscles charged 
with silica as towards the same corpuscles charged with an ordinary 
amboceptor. The more coarsely colloidal or turbid solutions of 
silica cause agglutination, and the blood does not then lake so 
readily when treated with the complement. The ordinary immune 
amboceptor in the original Wassermann reaction cannot be 


replaced by silica. S. B. S$. 


Lipolytic Action of the Blood. Francis H. Taree (Biochem. J., 
1913, 7, 275—286).—Blood and chyle contain an enzyme which can 
hydrolyse lecithin, but not neutral fat. When blood and chyle fat 
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are incubated together, the neutral fat forms an absorption com- 
pound with the protein, and is then non-extractable by ether. This 
compound can be broken up by peptic digestion, by alcohol, and by 
heating. The formation of the complex occurs in the corpuscles ; 
serum has no such effect. It is not due to hemoglobin, and is 
probably brought about by an enzyme. W. Dz. H. 


Variations in Glycemia during Inanition. Henry Birrry 
and (Mlle.) Lucie Fanparp (Compt. rend., 1913, 156, 2010—2013).— 
The authors have already shown (this vol., i, 426) that the injection 
of adrenaline can induce perturbations in the glycemia of an 
animal, and now bring evidence of the considerable effect on the 
content of sugar in the blood of dogs caused by inanition. The 
quantity of free sugar is fairly constant for the first twelve days, 
then may occasionally increase considerably, but finally decreases. 
The combined sugar, which is liberated on hydrolysis, commences 
to increase in quantity about the twelfth day and continues to 
increase until death. D. ¥. F. 


The Action of the Thromboplastic Substance in the Clotting 
of Blood. F. W. MacRar and #A. G. Scunack (Amer. J. Physiol., 
1913, $2, 211—218).—-Calcium-free (oxalated) peptone plasma may 
be made to clot by the addition of calcium-free solutions of 
thromboplastic substance (kephalin), provided the excess of oxalate 
is removed by dialysis. The action of the kephalin is demonstrated 
more easily if some thrombin is added previously to the dialysed 
oxalate plasraa in an amount insufficient in itself to overcome the 
effect of antithrombin. This result is opposed to the theory of 
Morawitz that the thromboplastic substance acts as a kinase in 
conjunction with calcium, but accords with Howell’s view that 
kephalin facilitates clotting by neutralising antithrombin. 

W. Dz. H. 


Blood-relationship of Animals as Displayed in the Com- 
position of the Serum-proteins. II. A Comparison of the 
Sera of Ox, Sheep, Hog, Goat, Dog, Cat, and Guinea-pig with 
Respect to their Content of Various Proteins. J. Homer 
Wootsey (J. Biol. Chem., 1913, 14, 433—439).—The following table 
summarises the average results obtained : 


Percentage of the total proteins in the sera of 


Guinea- 
Sheep. Hog. roat. Dog. Cat. pig. 
‘Insoluble ” globulin... ‘ 6°4 60 5 p 
Total globulin ........... : 170 36:0 


Oo- 1 
Total albumin : 82°0 64°0 5° 8 


6°5 4°2 
30°0 16°0 
69°0 84:0 


W. D. H. 


0 
7 
8: 
1 


The Activation of Blood-serum. CorneLis A. PEKELHARING 
(Zeitech. physiol. Chem., 1913, 85, 341—345).—When blood-serum is 
kent, its power to coagulate fibrinogen lessens. Morawitz attributes 
this to a change of thrombin into a metathrombin. Such serum 
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can be reactivated by adding alkali, and then neutralising; the 
author advances the view that the loss of activity is due to the 
development of inhibitory substances, and that these are destroyed 
by alkali. He also disagrees with Landsberg, who regards the loss 
of activity as due to adsorption of the thrombin by the serum 
proteins ; and quote experiments to support his view. Among other 
things proved is the fact that dialysis of the serum removes the 
inhibitory substance or substances. Activated serum on keeping 
loses its activity more rapidly than serum which has not been 
treated with alkali. W. D. H. 


The. Digestive Enzymes of Cold- and Warm-blooded 
Animals. I. The Pepsin of the Hake and Dog. A. Rakoczy 
(Zettsch. physiol. Chem., 1913, 85, 349—371).—The repsin cf hake 
and dog are not identical, but show the following differences: Hake 
pepsin digests fibrin, serum protein, and caseinogen well, but it is 
less active towards edestin, and especially towards egg-albumin and 
elastin than dog’s pepsin. Hake pepsin is adapted to work at a 
lower acidity than dog’s pepsin; there are also differences in milk- 
curdling power, adsorption by elastin, velocity of action, and in 
optimum temperature. Hake’s pepsin is only slightly inhibited at 
freezing point. W. Dz. H. 


The Pepsin-Chymosin Question. WuLtem van Dam (Zeitsch. 
physiol. Chem. 1913, 86, 77—84).—Polemical against Rakoczy’s 
views. W. D. iH. 


The Influence of Preliminary Heating on Peptic and Tryptic 
Digestion. A. H. Bizarro (J.° Physiol., 1913, 46, 267—284).— 
During peptic digestion, Sérensen’s formaldehyde method shows 
that amino-acid groupings are liberated slowly, and after many 
days’ action the time varies for different proteins. Preliminary 
heating of egg-white to 120—140° makes subsequent tryptic proteo- 
lysis more active; the same is true for fibrin, caseinogen, and beef; 
but the opposite for gelatin. The amino-acid groupings in tryptic 
solutions increase after fifteen hours’ digestion. W. Dz. H. 


Pancreatic Digestion. (Miss) Gertrupe D. Bostock (Zeitsch. 
physiol. Chem., 1913, 85, 471—492).—A study of the influence of 
alkali on the partition of nitrogen in the digestion of fibrin by 
pancreatin shows that the powers to dissolve and to split proteins 
are two different things. The most favourable degree of alkalinity 
for protein solution is between 1°2 and 1°8% of sodium carbonate. 
Protein cleavage is hindered by 0°6% sodium carbonate, but 
between 0% and 0°3% no differences were noted. An optimum con- 
centration for cleavage was not found. The cleavage during 
protein tryptic digestion is as unfavourably influenced by 0°6 to 
1°2% of sodium carbonate as is protein cleavage during autolysis. 

W. 


D. H. 


The Influence of Carbon Dioxide on Chlorine Metabolism. 
Ernst Lagueur and J. Snapper (Biochem. Zeitsch., 1913, 52, 44—59). 
—It has been shown by Hamburger that chlorine passes from the 
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body fluids into tissue cells when the mixture is ‘treated with 
carbon dioxide im vitro, Experiments carried out with rabbits, 
which were allowed to inhale air rich in carbon dioxide, failed to 
reveal a simiiar action in vivo, as no chlorine retention was found 
to take place after such inhalations, as should be expected if 
chlorine passed from the blood serum into the formed elements. It 
is assumed that the body possesses some compensatory mechanism 
which prevents this from taking place. S. B. 8. 


The Nitrogen-sparing Action of Salts, Especially of Sodium 
Acetate, in the Case of Carnivorous Animals. Ernst Pescneck 
(Biochem. Zeitsch., 1913, 52, 275—330).—Numerous experiments are 
given in detail, in which sodium acetate and ‘other salts were added 
to basal diets given to dogs, in which the nitrogen balance was, in 
some cases, complete, in other cases positive, and in still other cases 
negative. The results of previous experiments were confirmed, 
which tended to show that sodium acetate causes nitrogen retention, 
this action being specially marked when the nitrogen balance is a 
negative one. The salt is without action on the amount of nitrogen 
excreted in the feces, Sodium citrate, sodium lactate, and mag- 
nesium acetate appear to exert a similar action. The author 
supposes that the action is due to the alkali added, which can be 
used for neutralisation of acids in the body, instead of the ammonia 
set free"by the deamidisation of the proteins. S. B. 8. 


[Nitrogenous Metabolism.] Epuarp Grare (Zeitsch. physiol. 
Chem., 1913, 85, 347—348).—Polemica]. A final reply to Abder- 
halden and Lampé (compare this vol., i, 547, 671). W. D. H. 


The Normal Protein Metabolism of the Rat. Orro Fo.in and 
J. Lucren Morris (J. Biol. Chem., 1913, 14, 509—515).—The new 
micro-chemical analytical methods enable small quantities of urine 
to be dealt with, such as are excreted by the rat. Rat’s urine closely 
resembles that of man. The high percentage of uric acid is remark- 
able, for the rat’s tissues Tack the uric acid-forming enzymes, 
although the liver destroys it. W. Dz. H. 


Intermediary Metabolism of Carbohydrates and Proteins. 
The Mutual Interconversion of a-Amino-acids, a-Hydroxy- 
acids, and a-Ketonic Aldehydes. Henry D. Dakin and Haroip 
W. Duptzy (J. Biol. Chem., 1913; 14, 555—561 ; 15, 127—143).— 
By a suitable choice of experimental conditions it is possible to 
convert a-amino- and a-hydroxy-acids into a-ketonic aldehydes at 
low temperatures; lactic acid and alanine, for example, yield 
methylglyoxal. When methylglyoxal is acted on by enzymes 
(glyoxalases) found in the body, d- and /-lactic acid are formed. 
When given to the glycosuric animal, glyoxal and both lactic acids 
yield dextrose. Methylglyoxal is therefore believed to be an inter- 
mediate product in the mutual interconversion of alanine, lactic 
acid, and dextrose (compare Proc., 1913, 29, 156). W. Dz. H. 
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The Value of Lactose and Galactose after Partial Exclusion 
of the Liver (Eck’s Fistula). Lupwia Draupr (Arch. expt. Path, 
Pharm:, 1913, '72, 457—474).—After an Eck’s fistula the nutritive 
value of lactose and galactose falls; the liver fails to convert them 
into glycogen, and the sugars circulate in the blood and leave the 
body by the urine. W. D. 8. 


The Formation of Fat from Carbohydrate. Sereius Moxevtis 
and JoserH H. Prarr (Amer. J. Physiol., 1913, 32, 200—210).—The 
present observations on dogs confirm the results of others with 
other animals, that feeding on carbohydrates leads to fat forma- 
tion with the accompaniment of a high respiratory quotient. 

W. D. H. 


Fat Absorption. II. Absorption of Fat-lke Substances 
other than Fats. W. R. Bioor (J. Biol., Chem., 1913, 15, 
105—117).—Neither petroleum hydrocarbons nor unsaponifiable 
esters (wool-fat) are absorbed. Neither class of compounds is 
reducible to a water-soluble form in the intestine. Hence it is 
extremely probable that fats can only be absorbed in water-soluble 
form, and that saponification is a necessary preliminary to absorp- 
tion. W. Dz. H. 


The Absorption of Nitrogenous Products. Orro Fotin and 
Wiutey Denis (J. Biol. Chem., 1913, 14, 453—455).—Polemical. A 
reply to Abderhalden and Lampé (A., 1912, ii, 1189). W. D. H. 


Nutrition of the Embryo-chick III. The Assimilation of 
Egg-white. Husert W. Bywarers and W. Barrerr Rove (Proc. 
physiol. Soc., 1913, xxxiii—xxxiv ; J. Physiol., 46).—During incuba- 
tion the ratio of albumin to ovomucoid in the white of the egg 
remains constant. Either the two proteins are absorbed at the same 
rate or the albumin alone is absorbed, and then fresh albumin is 
formed from the ovomucoid. The ovomucoid contains the same 
proportion of carbohydrate throughout. Probably the first explana- 
tion is the correct one. W. D. H. 


An Important Chemical Difference between the Eggs of 
the Sea Urchin and those of the Star-fish. A.sert P. Marteews 
(J. Biol. Chem., 1913, 14, 465—467).—Cholesterol is absent or nearly 
so in the starfish egg. It could not be found in the eggs of 
Asterias forbesii. It is present in considerable amount in the sea 
urchin eggs. The phosphatide of the starfish contains about 10% 
of a reducing sugar in firm combination and also sulphuric acid. 


W. D. H. 


The Influence of Hypertonic Solution on the Rate of 
Oxidations in Fertilised and Unfertilised Eggs. Jacques Logs 
and HarpoupH Wasteneys (J. Biol. Chem., 1913, 14, 469—480),—The 
unfertilised eggs of sea urchins which have undergone artificial 
membrane formation die if not treated with a hypertonic solution, 
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but the solution does not increase the rate of oxidations either in 
unfertilised or fertilised eggs. Such solutions increase the rate of 
oxidations in unfertilised eggs if they have not undergone mem- 
brane formation. Weak bases added to normal sea-water cause 
membrane development, and affects the rate of oxidation in unferti- 
lised eggs as when they are added to hypertonic sea-water. Complete 
cytolysis of the unfertilised eggs by saponin raises the rate of 
oxidation to the same height as fertilisation, showing that cytolysis 


of the surface of the egg is the essential feature in fertilisation. 
W. Dz. H. 


The Influence of Bases on the Rate of Oxidations in 
Fertilised Eggs. Jacques Loes and Harpo.ipxu Wasrteneys (J. Biol. 
Chem., 1913, 14, 459—464).—Bases irflnence the rate of oxidations 
differently in the fertilised and unfertilised eggs of Strongylocen- 
trotus purpuratus. Strong bases accelerate this rate in the fertilised 
egg only if their concentration is over 10-*V; this suppresses 
development of the egg. Weak bases accelerate the rate slightly 
in the fertilised egg. No conclusion as to the seat of oxidation 
in the egg is warranted. W. Dz. H. 


Biochemistry of Protozoa. II. Taropor Panzer (Zeitsch. 
physiol. Chem., 1913, 86, 33—42).—The parasitic protozoon 
Goussia gadi, which lives in the swim-bladder of certain fishes and 
also in shellfish, was investigated. 

The composition and constants of the fatty substances present 
show them to be different from those in the host. No sugar or 
related substance was found. The keratin-like protein in the spore- 
capsules is free from sulphur and phosphorus. After hydrolysis, 
lysine, histidine, arginine, tyrosine, glycine, and glutamic acid were 


separated. W. Dz. H. 


The Action of Tissues on Hexoses. Puasus A. Levene and 
Gustav M. Meyer (J. Biol. Chem., 1913, 15, 65—68).— Kidney tissue 
was obtained aseptically, and in its presence dextrose, d-mannose, 
and d-fructose were all converted into d-lactic acid. The action is 


the same, but not quite so powerful as that of leucocytes. 
W. D. H. 


The Biochemical Conversion of Methylglyoxal into Lactic 
Acid and the Formation of {the: Different; Lactic Acids in 
Nature. Cart Neuere (Biochem. Zeitsch., 1913, 51, 484—408).— 
Animal tissue extracts contain an aldehydomutase, which readily 
converts methylglyoxal into lactic acid. The reaction takes place 
best when the reaction mixture contains calcium hydrogen carbon- 
ate, which prevents the mixture from becoming too acid. This 
process is carried out in the following way: 1°40 grams of calcium 
carbonate are added for each 0°72 gram of methylglyoxal present 
in solution in the organ extract; the former is added, and the 
liquid is saturated with carbon dioxide before addition of the 
aldehyde. After remaining in the incubator, the mixture is heated 
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and filtered, and an aliquot portion is evaporated to a small bulk. 
Hot alcohol is added, the precipitated substances were filtered off, 
the filtrate is again evaporated, treated with alcohol, and again 
evaporated. These processes are continually repeated until no 
precipitate is produced on addition of alcohol. The amount of 
lactic acid formed can be estimated by determining the amount of 
calcium in an aliquot part of the final filtrate; for determination 
of the rotation the zinc salt can be made from this liquid. Control 
estimations should be made with the methylglyoxal and tissue 
extract separately, both of which yield small quantities of a 
soluble calcium salt when treated by the above process, and a cor- 
rection can be thus introduced into the result. 

The conversion of methylglyoxal into lactic acid is never quanti- 
tative, but reaches sometimes 75%. Certain maceration juices of 
top yeasts are also capable of producing lactic acid from methyl- 
glyoxal, but not aqueous extracts of the same. The lactic acid thus 
produced is inactive. On the other hand, muscle and _ liver 
extracts produce the /-acid, which is not the naturally occurring 
form. The theory of the formation of this active form is discussed 
by the author in some detail. He assumes that by the addition 
and scission of the elements of water optically active substances 
can be produced from forms such as methylglyoxal, which are 
themselves inactive, and that such active substances are formed as 
intermediary products in various biochemical changes. These views 
are illustrated by numerous examples and formule. 8. B.S. 


The Preparation from Animal Tissues of a Substance which 
Cures Polyneuritis in Birds Induced by Diets of Polished 
Rice. I. Evetyn A. Cooper (Biochem. J., 1913, 7, 268—274).— 
A fraction rich in the anti-neuritic substance can be precipitated 
by ether from the fats and lipoids (alcoholic extract) of horse- 
flesh. The substance is insoluble in alcohol, benzene, chloroform, 
ether, and ethyl acetate, but is moderately soluble in water. It is 
absorbed to some extent by animal charcoal, and is destroyed 
readily by alkali. Quinine and cinchonine exert a temporary 
curative action in these birds, but lose this power after being heated 
at 125° for six hours; the effect is regarded as due to traces of 
the anti-neuritic substance from the cinchona bark. Alcohol given 
to the birds in small doses does not affect the onset of polyneuritis 
when a diet of polished rice is taken. This suggests that alcoholic 
neuritis is not due to a lessened capacity of the body to utilise the 
anti-neuritic substance. W. D. H. 


Lipolytic Action of the Tissues. Francis H. Tuiete (Biochem. 
J., 1913, 7, 287—296).—The tissues possess a true lipolytic enzyme, 
but, except in the case of the pancreas, it hydrolyses phosphatides 
and jecorins, but not ordinary fats. It acts in an alkaline or acid 
medium. There is no evidence of a kinase in the spleen. 


W. D. H. 
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The Influence of Anesthetics on the Oxydones. Frép. 
Barentt and (Mile.) Lina Stern (Biochem. Zeitech.. 1913, 52, 
226—252. Compare Vernon, this vol., i, 220).—The “ oxydones ” 
are the insoluble catalysts contained in animal tissues, which 
accelerate the oxidation of certain substances. Below certain con- 
centrations, anesthetics have no action on the succinic oxydone; at 
a certain critical concentration they exert an inhibitory influence, 
which is not far removed, except in the case of antipyrine, from 
2 limiting concentration at which the ferment becomes quite 
inactive. Similar phenomena were observed by Vernon in the case | 
of the phenyienediamine oxydone. All anzsthetics have the power 
of precipitating nucleoproteids from aqueous solution; this precipi- 
tation is only marked when a certain critical concentration is 
reached, and is complete in a slightly higher concentration. These 
two concentrations, except in the cases of phenol and o-cresol, are 
almost identical with the concentrations necessary for inhibition 
and complete inactivation of the oxydone. They also vary, in both 
cases, with the temperature. The influence of the anesthetics on 
the activity of the succinic oxydone is not much stronger when 
they are present during the actual oxidation than when the tissue 
has been treated by them and then washed. The destruction of 
the oxydone is therefore an irreversible process. There is, as Vernon 
has already shown, a parallelism between narcotic action and 
capacity to destroy oxydones, which is far more marked than the 
parallelism between the narcotic action and coefficient: of distribu- 
tion between oil and water. There is also a parallelism between the 
capacity for destroying oxydones and the hemolytic action, the 
toxicity, and capillary activity. The authors draw the conclusion 
that these activities are due rather to actions on the proteins than 
to the actions on lipoids. S. B. 8. 


The Influence of Aldehydes on the Oxydones. Frétp. BarTe.ut 
and (Mile.) Lina Srern (Biochem. Zeitsch., 1913. 52. 253—270).— 
The aldehydes are similar in their action on oxydones to the 
anesthetics, the method of action of which is described in the 
preceding paper. There is a critical concentration at which inhibi- 
tion is effected, which is not far removed from the limiting concen- 
tration of total inactivation. Both vary with the temperature; the 
destructive action on the oxydones, furthermore, is an irreversible 
one. These critical and limiting concentrations do not coincide, 
however, with the incipient and complete precipitation of the 
nucleoproteins in the case of liver extracts, but, as a general rule, 
they nearly coincide with the capacity of the aldehyde to form a 
precipitate with the soluble proteins after acidification with acetic 
acid. Again, the authors draw the conclusion that the destruction 
of oxydones is due rather to action on the proteins than to action 
on the lipoids. P S. B. S. 


The Sympathetic System Does Not Possess the Sar 3 
Chemical Composition as the Axial Nervous Tissue and the 
Cranial or Spinal Nerves. N. Atserto Barprert (Compt. rend., 
1913, 157, 69—72).—By successive extraction with carbon 
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disulphide, distilled water, alcohol, ether, and boiling alcohol the 
author has made a comparative analysis of the tissue of the sympa- 
thetic system and of the axial nervous tissue and the cranial and 
spinal nerves, and finds that the first-named differs in chemical 
composition from the others. Of its total extract 66% is composed 
of oil and stearin. It is completely void of nervous serum and of 
cerebroin and cerebrin. W. G. 


Carbon Dioxide Production in Nerve Fibres. Suxiro Tasairo 
(Amer. J. Physiol., 1913, 32, 107—136).—All nerve fibres give off 
carbon dioxide. A nerve of the spider crab at rest produces 
6°7 x 10-7 gram per 10 mg. per ten minutes. The figure for frog's 
sciatic is 5°5x10-7. The amount is increased in activity to 
16x 10-7 (crab) and 14°2x10-7 (frog). This is due to a vital 
active process, which is reduced by anesthetics, both in nerves 


and seeds. W. D. 8. 


The Cerebro-spinal Fluid in Nervous Diseases. I. Robgarr 
V. Stanrorp (Zertach. physiol. Chem, 1913, 86, 43—50).—The high 
specific gravity of the cerebro-spinal fluid in cases of progressive 
paralysis is regarded as of diagnostic importance. W. Dz. 4H. 


The Cerebro-spinal Fluid in Nervous Diseases. II. Nitrogen. 
Ropert V. Stanrorp (Zeitach. physio’. Chem., 1913, 86, 219—233).— 
The amount of nitrogen follows the specific gravity; it is increased 
in progressive paralysis, and in certain other mental diseases, but 


not so greatly. In epilepsy this is not the case as a rule. 
W. Dz. H. 


The Action of Electrolytes on the Heart. George R. Minzs 
(J. Physiol., 1913, 46, 188—235).—The experime:.ts were made on 
the frog’s heart, simultaneous records of the contractions and of 
their electrical accompaniment being taken. The character of the 
electrocardiogram and the changes it undergoes are discussed at 
length. Among the points of interest noted is that the electrical 
changes may continue after all movements have ceased, as when 
calcium is absent from the perfusing fluid. This has already been 


noticed in the mammal’s heart by Locke and Rosenheim. 
W. D. H. 


The Action of Pituitrin and £-Amino-4-ethylglyoxaline 
(Histamine) on the Action of the Heart. W. Ernis (Biochem. 
Zeitsch.. 1913, 52, 96—117).—The experiments were made on the 
isolated hearts of frogs and rabbits. In the rabbit’s heart single 
small doses of pituitrin cause a slight increase in the frequency, 
larger doses a diminution. Repeated doses also cause a diminu- 
tion. In hearts brought to a standstill by want of oxygen, pituitrin 
causes a transient activity. 8-Amino-4-ethylglyoxaline causes 4 
diminution of frequency by inhibition of the stimulus. On the 
mammalian heart pituitrin causes a diminution of frequency, 
followed by a more or less marked rise; there is a diminution 10 
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the height of contraction, followed by a recovery to the normal, 
or even higher than the normal. The diminution in the frequency 
and height of contraction may be ascribed to the chloretone con- 
tained in the preparation used. f$-Amino-4-ethylglyoxaline causes 
an increase in the frequency in the mammalian heart to two or 
three times the normal after a slight preliminary transient diminu- 
tion. The final value is below normal. It also causes a marked 
increase in the height of contraction. Ss. B. S. 


The Action of the Diastatic Ferment on Glycogen within 
the Cell. III. Ernst J. Lesser (Biochem. Zeitsch., 1913, 52, 
471—485).—-During the winter months glycogen does not disappear 
quickly from the liver during incubation of the intact organ. If, 
however, the organs are ground up so as to destroy the structure, 
the glycogen rapidly disappears ; in fact, it is hydrolysed as rapidly 
as it is in the intact organs taken from animals during the months 
of May and June, when the glycogef? is labile. The difference is 
probably due to the difference of the diffusibility of the ferment 
through the cells, which enables it to come into contact with the 
glycogen, and not to the presence of blood-diastase, as the same 
results are obtained with the organs which have been perfused and 
rendered blood-free, as with the organs directly removed from 
the body (compare Ivar Bang, this vol., i, 552, 553). 8. B.S. 


The Action of Antiglycosuric Medicaments and Liver 
Glycosuria. III. The Perfusion of the Liver with Blood 
under the Influence of Different Reagents. Ernst Nrupaver 
(Biochem. Zeitsch., 1913, 52, 118—141. Compare A., 1912, ii, 962). 
—The results were obtained by oncometric experiments on rabbits’ 
livers, An increase of volume of the organ follows the intravenous 
or subcutaneous injection of adrenaline, and the intravenous injec- 
tion of the infundibular portion of pituitary body, of strophanthin, 
of cocaine (after subcutaneous injection of adrenaline), after 
asphyxia produced by stoppage of the trachea, after faradic stimu- 
lation of the central end of the vagus in the neck and the stimu- 
lation of the splanchnic. There is contraction or inhibition of 
expansion of the liver, after intravenous injection of the glandular 
portion of the pituitary body, after veronal, chloral hydrate, ergo- 
toxin, after venesection, and after stimulation of various kinds of 
the peripheral end of the vagus. Phloridzin and cocaine have no 
specific action on the liver volume. Caffeine and diuretin cause 
repeated alterations in the kidney volume. The liver volume 
changes run as a rule parallel with the height of the blood-pressure, 
behaving in this respect like the limbs, but unlike the spleen. 
Those treatments of the animals which produce hyperglycemia in the 
liver through vaso-constriction in the splanchnic vessel system cause, 
generally, expulsion of the sugar, whereas those treatments which 
antagonise this stasis in the liver, antagonise also glycosuria. The 
tule is, however, not absolute; diminution of the liver volume 
produced by insufficient arterial blood supply, for example, can 
also he accompanied by expulsion of sugar, which also takes place 
in a stasis produced by anoxybiotic conditions. S. B. S. 
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The Oxidation Products of Cholesterol in the Animal 
Organism (Portal and Hepatic Veins). V. Isaac Lirscni1z 
(Biochem. Zeitsch., 1913, 52, 206—213).—The absence of oxy- 
cholesterol from the liver might be explained, either on the assump- 
tion that the liver cannot take up this substance, or that it takes 
it up from the blood-stream and changes it into other products 
which do not give the oxycholesterol reactions. From analyses of 
the blood of the portal and hepatic veins, and of blood which had 
been artificially perfused through the liver, the second of the above 
explanations seems to be correct, for the hepatic vein contains less 
oxycholesterol than the portal vein, and unperfused blood less than 
perfused blood. 8. B. 8. 


The Effect of Changes in the Circulation of the Liver on 
Nitrogen Metabolism. Samvet A. Matruews and E. M. MI.ier 
(J. Biol. Chem., 1913, 15, 87 — 104).— After an Eck fistula is 
established, urea in the urine is largely replaced by ammonia, and 
toxic effects have been described as the result of increased ammonia 
in the blood. In the present experiments a large number of the 
dogs died of inanition, but in some the augmented excretion of 
ammonia over long intervals did not even produce ill health. Such 
dogs, however, are susceptible to meat intoxication. In animals 
which survive a long time the formation of adhesions may bring 
about a partial return of portal blood to the liver. W. D. H. 


Physiology and Pathology of the Kidney Functions. 
WILHELM BaETzNeR (Archiv expt. Path. Pharm., 1913, 72, 309—315). 
—In experiments on animals it was found contrary to the state- 
ments of Bock that in water diuresis a regularly increasing rise in 
phosphorus elimination takes place. W. D. H. 


Action of Leucocytes on Hexoses. IV. The Mechanism 
of Lactic Acid Formation. Pxuasvus A. Levene and Gustav M. 
Meyer (J. Biol. Chem., 1913, 14, 551—554).—The present paper 
confirms the work of Dakin and Dudley (this vol., i, 565; also 
corroborated by Neuberg, this vol., ii, 564) on the existence of 
glyoxalases. In the present experiments bacteria were rigidly 
excluded. Leucocytes and kidney tissues were used, and produced 
the conversion of methylglyoxal into di- and d-lactic acid. This 
confirms the view that the formation of d-lactic acid from the 
various d-hexoses is conditioned by the intermediate formation of 
methylglyoxal : 

OH-CH,°CH(OH)-CHO — CH,:CO:CHO — 
CH,-CH(OH)-CO,H. 

W. D. H. 


The Physiology of the Thyroid. F. Brum (Zeitsch. physiol. 
Chem., 1913, 85, 428—429).—Introductory to a series of papers to 
follow later. W. D. H. 


Self-digestion of the Thymus. Ext K. Marswatt, jun. (J. Biol. 
Chem., 1913, 15, 81—84).—In self-digestion of the thymus, the 
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enzymes present are not capable of decomposing all the nucleic 
acid within any reasonable length of time; the portion left unde- 
composed appears to be identical with that prepared from the 
fresh gland. W. D. H. 


Physical Chemistry of Muscle-plasma. [Fitipro Borrazzi 
(Biochem. Bull , 1913, 2, 379—385).—Muscle-plasma as seen under the 
ultra-microscope is full of many brilliant, small particles (myosin) 
and a small number of coarse particles; the latter are composed of 
fat, glycogen, and nuclear and sarcoplasmic fragments. The liquid 
portion contains salts, extractives, and protein in true solution. 
When freed from the granules, the plasma is optically homogene- 
ous, but on adding acid or heating to 55°, true precipitation of a 
dissolved muscle protein (myoprotein) occurs. 

The fine plasma granules are degradation products from the 
muscular fibrils. They tend to flocculate spontaneously, and the 
so-called heat coagulation which occurs between 38° and 54° is due 
to rapid aggregation. Myoprotein is not completely coagulated by 
heat even at 80°; it is totally precipitated by dialysis. Tables of 
the composition and physical constants of muscle plasma are 
appended. The osmotic pressure is high, and the reaction always 
acid. The maximum production of acid substances occurs soon 
after the muscles are separated from the body, and it is these 
which cause the high osmotic pressure. The surface tension is also 
higher than that of blood-serum. W. D. H. 


Fasting Studies. XI. Composition of Muscle from Fasting 
Dogs. Henry C. Brppie and Paut E. Howe (Biochem. Bull., 1913, 
2, 386—389).—The tables given show an increase in water, and a 
decrease in nitrogen and creatine as a result of fasting. In the 
heart (one observation only) the nitrogen falls and the creatine 
rises. W. D. H. 


Carnosine Content of the Muscles of Mammals. Marie 
Mautner (Monatsh., 1913, 34, 8883—900).—The present investigation 
was undertaken with the object of deciding whether carnosine is 
the sole component of the carnosine fraction obtained by Gule- 
witsch (A., 1900, i, 516) from the muscles of mammals, and also 
in the hope of discovering an exact method for the estimation of 
carnosine. The following are the main conclusions: 

(i) If a carnosine fraction is obtained from meat extract by 
addition of lead acetate and silver nitrate, separation of the 
precipitated matter, addition of silver nitrate and barium hydr- 
oxide to the filtrate and decomposition of the precipitate so 
obtained by means of hydrogen sulphide, it is frequently possible 
to separate the carnosine in the form of the sparingly soluble, blue, 
crystalline copper compound described by Gulewitsch. A quantita- 
tive separation is, however, never obtained, and there are many 
indications that, in addition to carnosine itself, a modification or 
decomposition product of it is often present which does not possess 
the power of dissolving copper hydroxide. 
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(ii) Estimations by the picrolonic acid method of the histidine 
obtained by hydrolysis of carnosine fractions by hydrochloric or 
sulphuric acids show that 80—90% of the nitrogen present in the 
latter is contained in the form of carnosine or of a closely allied 
compound. 

(iii) The same result is obtained by the separation of the base 
from carnosine fractions in the form of a sparingly soluble, yellow, 
crystalline picrolonate, which, according to ultimate analysis and 
to the amount of picrolonic acid separable from it by addition of 
hydrochloric acid, is a mono-sodium compound of carnosinedipicro- 
lonate, Cy9Hog015N Na. H. W. 


The Occurrence of Alcohol-resistant Carmine-red and 
Brown-red Pigments in the Skin of Bony Fishes. Emi 
Batiowitz (Zetisch. physiol. Chem., 1913, 86, 215—218).—The red 
pigments referred to occur in the chromatophores, and are distinct 
from a yellow lipochrome which is soluble in alcohol. W. D. H. 


The Presence of Boron in Milk and Bggs. Gasriget Berrranp 
and Henri AGuLHON (Compt. rend., 1913, 156, 2027—2029. Com. 
pare A., 1910, ii, 241; 1912, ii, 854; this vol., i, 423)—From the 
very frequent occurrence of this element in animals and vegetables 
the authors raise the question as to whether the element may not 
play, like iron and manganese, an indispensable part (possibly 
catalytic) in the living cell. They have extended their investiga- 
tion to milk (human, ass, goat, and cow) and to eggs (fowl, pigeon, 
wild duck, turkey, and goose), with distinct positive results in each 
case. Analysis indicates the presence of 0°08, 0°1, and 0°2 mg. of 
boron in 1 litre of human, ass’s, and cow’s milk respectively, and 
1 mg. of boron in 1 kilogram of dried material from the egg of the 
fowl, turkey, or goose. D. F. T. 


The Alcohol Content of Milk after Ingestion of Alcohol and 
under the Influence of Tolerance. Witnetm Véitrz and JoHAnnes 
ParcutNneR (Biochem. Zeitsch., 1913, 52. 73—95) —After a short 
period of toleration the amounts of alcohol appearing in the milk 
in the case both of cows, and of a woman, who ingested moderate 
quantities, are practically negligible. When cows are fed on 
residues fron: distillation processes, which seldom contain more than 
01 to 0°3% alcohol, only, at the outside, a few milligrams of 
alcohol can be ingested daily by infants fed on the milk from 
such animals, quantities, in fact, which are absolutely without 
action. S. B. S. 


Action of Hydrogen Peroxide on the Amylase of Human 
Milk. L. Lagane (Compt. rend., 1913, 156, 1941—1943).—Starch 
paste is not liquefied by cow’s or goat’s milk before or after boiling, 
but a slight liquefaction occurs with either of these milks in a 
fresh state in presence of hydrogen peroxide. Fresh human milk, 
on the contrary, liquefies starch paste, and this action is greatly 
accelerated in presence of hydrogen peroxide, although the latter 
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does not enable boiled human milk to effect liquefaction. Similarly, 
the saccharification of starch paste by fresh human milk takes place 
more rapidly in presence of hydrogen peroxide, but this action is 
less marked than the acceleration of liquefaction. Control experi- 
ments of various kinds indicate that the acceleration is due to direct 
action of the peroxide on the amylase, or possibly to indirect action 
through peroxydases in the milk. 2. a. &. 


The Critical Solution Point of Urine. Wiuu.tAm R. G. ATKINS 
and Taomas A. Watuace (Biochem. J., 1913, 7, 219—230).—In 
normal urines the rise in critical solution point is about eight 
times as great as the depression of freezing point. In very dilute 
urines, and when excess of salts are present, this is greater; in 
the presence of dextrose or excess of urea it is less. The relationship 
between the rise of the critical solution temperature and the depres- 
sion of the freezing point furnishes a useful datum in the examina- 


tion of urine. W. D. H. 


Toxic Bases in the Urine of Parathyroidectomised Dogs. 
W. F. Koca (J. Biol. Chem., 1913, 15, 43—63).—Digested proteins 
have a very toxic effect after parathyroidectomy; the toxic sub- 
stances which arise either in intestinal or parenteral digestion pass 
into the urine, in which secretion several bases were found, among 
which f-amino-4-ethylglyoxaline, choline, and methylguanidine 
were identified. In animals in which no feeding occurred, the 


violent symptoms observed are attributed to disintegration of the 
body-protein. Histological examination reveals active degeneration 
of the cell-nuclei. The parathyroid secretion is regarded as con- 


cerned with anabolic processes closely related to the building up of 
nucleins, W. Dz. H. 


The Chemical Composition of the So-called “Colloidal” 
Nitrogenous Substances obtained from Human Urine by 
Precipitation with Zinc Salts. H. Tar and J. BrEnEsLAwsKI 
(Biochem. Zeitsch., 1913, 52, 435—438).—Salkowski has shown that 
alcohol produces a precipitation in concentrated human urine which 
contains nitrogen, is non-dialysable, and was supposed to consist 
of oxyproteic acid and similar substances. These same substances 
can also be obtained by precipitation with zinc: sulphate. They 
have been investigated in greater detail by the authors, who now 
show that the precipitate contains chiefly uric acid and purine 
bases, contaminated with small quantities of urea, ammonia, and 
other constituents of the urine. S. B. 8. 


Acapnia and Shock. Henry H. Janeway and Epnram M. 
Ewine (Biochem. Bull., 1913. 2, 403—406).—The conclusion is drawn 
from experiments on dogs that the reduction of the carbon dioxide 
of the blood is not an important factor in the production of shock 
induced by hyper-respiration, but that the essential influence is an 
interference with the venous return to the heart. In experiments 
on the intestines, shock is due to manipulation of the gut, and not to 
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any lessening of carbon dioxide in the blood produced thereby. 
Aération of the intestines without the addition of carbon dioxide 
does not produce shock. W. Dz. Hz. 


Beri-beri. VII. The Vitamine Fraction from Yeast and 
Rice Polishings. Casimir Funk (J. Physiol., 1913, 46, 173—179). 
—The vitamine fraction from yeast was separated into three 
substances: (1) with formula C,,H,O,N;, (2) with formula 
CogH,30,N;, and (3) nicotinic acid. The first substance mixed with 
the third is stated to have some curative effect on pigeons suffering 
from polyneuritis. 

The vitamine fraction from rice polishings was separated into 
two fractions: (1) with formula C,,H gO,N,, and (2) nicotinic acid. 
The deductions as to their curative power are not yet published. 


W. Dz H. 


The Theory of Diabetes. I. Sarcolactic Acid in Diabetic 
Muscle. Rouitn T. Woopyarr (J. Biol. Chem., 1913, 14, 441 —451. 
Compare this vol., i, 559).—Muscles of glycogen-free animals form 
some sarcolactic acid (about 30% of the normal). This cannot come 
from glycogen, but must arise from preformed sugar ‘or directly 
from amino- or fatty acids. The muscles of a severe human case 
of the disease formed even less than that of fully phloridzinised 
dogs. ‘This suggésts an impaired power to dissociate dextrose on the 
part of the muscles, as they are bathed in an abnormally high 
quantity of sugar. With D: N (dextrose:nitrogen) ratios of 
3°65:1 post-mortem analyses of dog’s muscles and livers show no 
glycogen. With ratios 2°8 or 3°0:1 this is not necessarily the 
case, and it cannot be assumed that with a constant D:N ratio of 
this magnitude an animal is free from glycogen. W. D. H. 


The Part Played by Acids in Carbohydrate Metabolism. II. 
Starvation Diabetes. Herpert Extasand L. Kot (Biochem. Zeitsch., 
1913, 52, 331-361. Compare this vol., ii, 215).—The object of the 
investigation was to ascertain whether the diabetes produced by 
adrainistration of carbohydrates during starvation is due to 
acidosis. This, from experiments on young dogs, appears to be the 
case for the following reasons. The starvation diabetes is accom- 
panied by increased acidity of the blood, as determined by Spiro 
and Penisel’s method, and by an increased carbon dioxide tension 
in the alveolar air, as estimated by a modification of Wolffberg’s 
technique. The diabetes is always accompanied also by hyper- 
glycemia, which indicates that it cannot be ascribed to renal insuff- 
ciency; neither is it due to any action of the suprarenals, as it 
also occurs after bilateral splanchiotomy. Furthermore, the diabetes. 
is depressed by administration of alkali, which also reduces the 
blood sugar to the normal. The diabetes appears to be due, there- 
fore, to some disturbance in the intermediary metabolism, and is 
to a great extent to be ascribed to acidosis. Ss. B.S 


PHYSIOLOGICAL CHEMISTRY. 1. 937 


The Sugar Consumption in Normal and Diabetic (De- 
pancreated) Dogs after Evisceration. Jonn J. kh. Macieop and 
R. G. Pearce (Amer. J. Physiol., 1913, 32, 184—199).—No differ- 
ences occur in the consumption of sugar in the muscles and heart 
of depancreated dogs and normal dogs. ‘This is opposed to the 
statements of Starling and Knowlton. W..D..m. 


Gluconeogenesis. III. The Fate of isoButyric, isoValeric, 
and isoHexoic Acids in the Diabetic Organism, with Con- 
sideration of the Intermediary Metabolism of Leucine and 
Valine. A. I. Rincer, Epwarp M. Franke and L. Jonas (/. Bool. 
Chem, 1913, 14, 525—538).—In experiments on phloridzinised dogs 
it was found that isobutyric acid and isobutyl alcohol give rise 
to dextrose, probably by undergoing demethylation and so giving 
rise to normal fatty acids (propionic acid). isoValeric acid does not 
give rise to dextrose, but to large quantities of acetoacetic acid, 
acetone, and B-hydroxybutyric acid. isoHexoic acid gives rise to 
dextrose, probably by demethylation to valeric acid and subsequent 
oxidation to propionic acid. In certain cases zsobutyric acid pos- 
sesses marked antiketogenic properties. It is suggested that 
isovaleric and isobutyric acids are normal intermediary products 
in the katabolism of leucine and valine respectively. W. D. H. 


Gluconeogenesis. IV. The Fate of Succinic, Malic, and 
Malonic Acids in the Diabetic Organism, with Consideration 
of the Intermediary Metabolism of Aspartic Acid, Glutamic 
Acid, Proline, Lysine, Arginine, and Ornithine. A. |. RincEr, 
Epwakp M. Franket and L, Jonas (J. Biol. Chem., 1913, 14, 
539—550).—In phloridzinised dogs, succinic, malic, and perhaps 
malonic acids give rise to extra dextrose. Succinic acid is an inter- 
mediary substance in the metabolism of glutamic acid, ornithine, 
and proline, which accounts for their conversion into dextrose. 
Malouic acid may arise in part from the katabolism of aspartic 
acid; lysine in its catabolism may pass through a glutaric acid 
stage, which accounts for its non-conversion into dextrose. 


W. Dz. H. 


Gluconeogenesis. V. The Rdle of Pyruvic Acid in the 
Intermediary Metabolism of Alanine. A. I. Rinerr, E. M. 
Franket and L. Jonas (J. Biol. Chem., 1913, 15, 145—152).—In 
phloridzinised dogs pyruvic acid is capable of yielding extra 
dextrose in the diabetic organism. In some cases the amount was 
much less than arises from similar amounts of alanine and lactic 
acid Pyruvic acid cannot therefore be considered a necessary 
intermediary product in the conversion of alanine into lactic acid, 
and alanine cannot be considered to undergo oxidative deaminisa- 
tion. W. Dz. Hz. 


The Biochemical Relation between Pyruvic Acid and 
Dextrose. Henry D. Dakin and N. W. Janney (/. Biol. Chem., 
1913, 15, 177—180).—Results similar to those obtained by Ringer 
(see preceding abstract). W. D. H. 
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The [nfluence of Thyroid- and Parathyroid-ectomy on 
Carbohydrate Metabolism. Sorcuiro. Miura (Biochem. Zeitsch , 
1913, 51, 423—442).—The onset of alimentary galactosuria in cats 
is not markedly influenced either by unilateral thyroid or para- 
thyroidectomy. Neither does this exert any influence on the sugar 
and nitrogen excretion in cases of phloridzin diabetes. Even, there- 
fore, in an animal from which the thyroids and accessory glands 
have been extirpated, phloridzin causes new sugar formation at the 
expense of the proteins. Some weeks after the extirpation, how- 
ever, the sugar/nitrogen ratio increases, as the nitrogen excretion 
sinks, and is not accompanied with a corresponding decrease of 
sugar formation. Adrenaline-glycosuria is markedly diminished in 
animals which have been deprived some weeks before of their 
thyroid glands and have been treated with phloridzin. S. B. 8. 


The Influence of Chloral Hydrate on Various Experimental 
Forms of Hyperglycemia. Aace Tu. B. Jacopsen (Biochem. 
Zeitsch., 1913, 51, 443—462).—In the case of rabbits, chloral hydrate 
causes hyperglycemia, and increases hyperglycemia produced by 
adrenaline, zgiire, and venesection. This increased action is most 
marked when the chloral exerts a strong narcotising action. In 
cases where the animals are only slightly influenced by the chloral, 
it is often impossible to state whether there has been an increase 
of hyperglycemia or not. From the results it is impossible to 
determine whether the piqgiire hyperglycemia is due to adrenaline 
diabetes. 8. B. 8. 


The Influence of Fever on the Elimination of Creatinine. 
Victor C. Myers and G. O. Vorovic (J. Biol. Chem., 1913, 14, 
489-—508).—Fever increases creatinine excretion ; so also in rabbits 
does artificia! hyperthermia; hence the result is due to the rise of 
temperature which accelerates the normal metabolic processes. In 
toxic fevers, creatine is also generally found, but usually after the 


crisis. W. Dz. H. 


Is Narcosis due to Asphyxiation? Jacquss Lors and 
Harpotpn Wasteneys (J. Biol. Chem., 1913, 14, 517—523).—Chloral- 
hydrate, ethyl urethane, chloroform, and various alcohols produce 
complete narcosis in the fertilised eggs of the sea urchin, whilst 


they lower hardly at all the rate of oxidation in the egg. 
W. Dz. H. 


Transformation of Calomel into Soluble Salts of Mercury 
in Digestive Media. H. Ziteren (Compt. rend., 1913, 156, 
1863—1864).—Aqueous solutions of lactic acid, ammonia, or prevl- 
ously prepared ammonium lactate do not convert calomel into 
soluble salts of mercury; if, on the other hand, ammonia is added 
to a suspension of calomel in water containing lactic acid, a con- 
siderable quantity of soluble mercury salts is immediately formed, 
the amount of which does not increase when the mixture is pre 
served. A similar result is obtained with nascent ammonium 
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chloride, although the previously prepared substance is inactive. 
The soluble salt obtained is probably mercuric chloride. Sodium 
chloride, whether previously prepared or nascent, is inactive. 
Similar results are obtained with salts of bismuth, etc., so that 
probably a general principle is here involved. 

In the dog the conversion of calomel into soluble salts of mercury 
occurs in the stomach only, mercuric sulphate being formed in the 
intestine. Administration of ammonia in suitable quantity causes 
a considerable increase in the amount of calomel transformed. 


H. W. 


The Inactivation of the Hemolytic Action of Ethyl 
Alcohol by Normal Serum Albumin. Atpert FiscuEr 
(Biochem. Zeitsch., 1913, 52, 60—72).— Normal serum inhibiis 
hemolysis by ethyl alcohol; sodium fluoride serum has a more 
powerful action in this respect than the serum which separates 
from a coagulum. Serum albumin also inhibits the hemolytic 
action, the process being one of adsorption. Bases are strongly 
adsorbed by serum albumin, whereas with acids there is a negative 
adsorption. 8. B. 8. 


The Mechanism of the Union of Digitalis-like Heart 
Poisons. VIKTOR WEIZSACKER (Arch. expt. Path. Pharm., 1913, 72, 
347).—Merck’s digitalin acts twenty-five times more strongly than 


strophanthin. The difference in activity of various preparations 
depends largely on the amount of active substances in combination, 
but the depression of cardiac activity depends on the concentration 
of the toxic molecules in the cell; combinations are formed in the 


cells, W. BD. wt. 


The Distribution and Excretion of Digitoxin when Ad- 
ministered Subcutaneously to Bufo vulg. Camint LHordk 
von Inora (Biochem. Zeitsch., 1913, 52, 362—368).—In the case of 
the toad, digitoxin acts in the first instance as a nerve poison, and 
only as a heart poison when it is administered in large doses. When 
administered subcutaneously, it is for the most part absorbed, 
although a certain portion remains for a long time unabsorbed 
at the place of injection. The absorbed drug can be detected in the 
muscular tissue, 1n the cloacal fluid, and in the urine, in which 
about 10% of the substance administered is slowly excreted. The 
greater part of the absorbed drug cannot, however, be detected 
in the body, and appears to be destroyed. Keller’s reaction was 
employed for the estimation of the digitoxin. S. B. S. 


The Action of Ergotoxine. Henry H. Date (J. Physivl., 
1913, 46, 291—300).—-Ergotoxine does not reverse the motor 
elects of adrenaline by producing high tonus of plain muscle 
(blood vessels, uterus); it may even lower tone, and yet replace 
4 motor adrenaline effect by an inhibitory one. Stimulation of the 
splanchnic nerves, after an adequate dose of ergotoxine, may cause a 
fall of blood-pressure although the suprarenal glands are removed. 
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Much of the paper is devoted to a discussion of the detection of 
sympathetic vaso-dilator nerves. There is no evidence apart from 
that furnished by the action of ergotoxine for a mixed motor- 
inhibitory supply to arteries in general. W. D. H. 


[Physiological Action of] Certain Derivatives of Quinine. 
Knup Scuroever (Arch. expt. Path. Pharm., 1913, 72, 361—386). 
—Towards Infusoria and Plasmodia, monobromoquinine and di- 
bromoquinine are almost twice as strongly active as quinine; and 
dehydroquinine has about half the activity; the alkaloid, 
C,9H»O3,N,Cl,, is inactive. These substances act in a _ similar 
relative way on bacteria, but not so strongly. Equimolecular doses 
of the quinine derivatives mentioned have the same antipyretic 
effect as quinine. They do not affect nitrogeneous metabolism in 
rats ; subcutaneous injection causes local necrosis, the various sub- 
stances producing this in varying degrees. Dehydroquinine and 
quinine differ in so much as the vinyl group, CH:CHg, of the 
quinine is changed into C!CH in the first-named material; this 
alteration is believed to be responsible for the change in activity. 


W. D 


Action of Morphine on the Circulation. E. Anperes (Arch. 
expt. Path. Pharm., 1913, 72, 331—346).—In both dogs and rabbits 
morphine causes the heart to slow, although the arterial pressure 
may be unaltered or even slightly rise. In dogs this is due to 
central vagus stimulation; in rabbits there is, in addition, a peri- 
pheral stimulation due to decrease in negative intrapleural pressure. 
Curare produces the same effect in rabbits, but in dogs, where it 
does not alter the intrathoracic pressure, there is no synergic action 
if both drugs are given together. W. D. H. 


[Physiological Action of] Strophanthidin. A. Groéser (Arch. 
expt. Path. Pharm., 1913, 72, 317—330).—Strophanthin acts in 
rabbits about 3°6 times as toxically as strophanthidin when given 
intravenously. Death is produced by both drugs by central respira- 
tory paralysis. In minimal lethal doses, strophanthidin acts more 
quickly and instantaneously, whereas in the case of strophanthin 
death is preceded by dyspnoea, which lasts for some minutes. On 
the isolated frog’s heart, both poisons act in the same concentration 
(1 in 1,500,000) in causing standstill of the ventricle. W. D. H. 


Chemistry of Vegetable Physiology and Agriculture. 


Oxidation of Petroleum, Paraffin, and Benzene by Bacteria. 
Nicotaas L. Séuncen (Proc. K. Akad. Wetensch. Amsterdam, 1913, 
15, 1145—1151).—Although most of the bacteria which oxidise 
hydrocarbons are unable to decompose fatty acids, some species 
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belonging to the mycobacteria are able to split fats by the secre 
tion of lipase. Many species, such as Bacillus fluorescens lique- 
faciens, B. pyocyaneus, Micrococcus paraffinae, etc., were found in 
soil and canal water, and when cultivated in a medium containing 
tap water with 0°05% of ammonium chloride, 0°05% of dipotassium 
phosphate, and 1°0% of the hydrocarbon were able to oxidise the 
compound with great rapidity. Plate cultures showed the organ- 
isms to be extremely widely distributed, and it may rise to about 
50,000 per gram of garden soil. 

Pure cultures of the paraffin oxidising organisms decomposed, on 
an average, about 7°5 mg. of petroleum and 4 mg. of paraffin in 
twenty-four hours at 28° per square centimetre surface of the 
culture liquid. H. B. H. 


A Comparative Study of the Metabolism of Pneumo- 
coccus, Streptococcus, Bacillus lactis erythrogenes, and 
Bacillus anthracoides. Mary Louise Foster (/. Amer. Chem. Soc., 
1913, 35, 916—919. Compare this vol., i, 684)—A study of the 
proteolytic power of the various organisms. Two strains of 
Pneumococcus were very different in their power of affecting the 
protein molecule ; increase of temperature from 37° to 40° favoured 
the reaction to such an extent that with the more active strain 
the phosphotungstic acid fraction was more than doubled, whilst 
the monoamine fraction is increased in the ratio 6:1. When milk 
was used as culture medium for Streptococcus, Bacillus lactis 
erythrogenes, and B. anthracoides, the liquid became alkaline and 
assumed a red colour and glue-like odour; no indication of lactic 
acid could be observed. The results indicate the probability of 
chemical similarity between organisms which morphologically are 
widely different. 


Mechanism of the Acclimatisation of Yeasts to Form- 
aldehyde. M. Emmanuet Pozzi-Escor (Compt. rend., 1913, 156, 
1851—1852).—According to Effront, the acclimatisation of yeasts to 
formaldehyde is due to the destruction of the latter by an oxidising 
agent which develops in the yeast, the requisite oxygen being 
obtained from the air or from substances contained in the mixture; 
the substance produced by acclimatisation plays the part of selec- 
tive catalyst, without which oxidation does not occur. The author 
considers this view to be improbable, and has carried out a series 
of experiments, in which he finds that (i) formaldehyde actually 
disappears, (ii) destruction takes place more readily in a medium 
rich in complex nitrogenous substances; if a poor barley wort is 
employed and the nitrogenous matter removed by means of tannin, 
fermentation becomes more difficult in the presence of a constant 
amount of formaldehyde; fermentation occurs more readily if a 
large initial quantity of yeast is used; (iii) combustion of form- 
aldehyde is complete since formic acid cannot be detected; 
(iv) formaldehyde combines almost quantitatively with a wort rich 
in nitrogenous matter forming a labile compound, from which it 
can be recovered by energetic treatment. Fermentation, and conse- 
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quently acclimatisation, of the yeast are more difficult in proportion 
as the wort is poorer in organic nitrogen, and, with an artificial wort 
containing only ammonium phosphate, becomes very difficult. 

The author is led to the conclusion that formaldehyde loses its 
antiseptic properties owing to the extreme ease with which it 
combines with groups containing nitrogen, and that the disappear- 
ance of the aldehyde corresponds simply with the consumption of 
the amino-compound formed by the yeast. H. W. 


The Formation of the Higher Alcohols from Aldehydes 
by Yeasts. I. The Conversion of Valeraldehyde into Amy] 
Alcohol. Cart Nevupere and H. Sreensock (Biochem. Zeitsch., 1913, 
52, 494—503).—-It has been already shown by Neuberg and his 
pupils that keto-acids can be converted by a ferment in yeasts into 
aldehydes. If these two classes of substances are intermediary 
products in alcoholic fermentation, it should be expected that the 
yeasts can convert aldehydes into alcohol. This is now experi- 
mentaliy shown to be possible, and yields of over 80% of the 
theoretical of amyl alcohol have been obtained from valeraldehyde 
when this aldehyde is present during alcoholic fermentation. The 
reaction is apparently a direct reduction, and not a conversion of 
aldehyde into an equal number of molecules of acid and alcohol by 
Cannizaro’s reaction, as only small quantities of acid could be 
isolated, and the yield, furthermore, of the alcohol was too large to 
admit of this explanation. The higher alcohol was separated from 
the ethyl alcohol by fractional distillation. 8. B. 8. 


The Assimilability of Maltose by Yeasts. A. J. Kiuyvir 
(Biochem. Zertsch., 1913, 52, 486—493).—1t has been shown by Rose 
that certain yeasts will grow in culture media containing maltose, 
without producing fermentation, whereas they will not grow in 
dextrose solutions, although they will produce fermentation with 
this sugar when added to the medium containing maltose. These 
results were to a large extent confirmed by more extended 
researches of Lindner and Saito. The author now shows that 
certain yeasts will grow in Hayduck’s medium containing some 
preparations of maltose, whereas they will not grow in the presence 
of maltose obtained from other firms. If, furthermore, the maltose 
samples which produce growth are purified by recrystallisation, 
they lose their power of producing growth. The results of Rose, 
Lindner, and Saito are therefore to be explained by the fact that 
the maltose they employed was not pure, but contained probably 
some protein substances derived probably from the diastase used in 
their preparation. S. B. 8. 


The Protein Substances of Yeast. Prerre ‘I'nomas (Compt. 
rend., 1913, 156,°2024—2027).—The only earlier work of an exact 
nature on this subject is that of Kossel (Zeitsch. physiol. Chem., 
1879, 3, 284; 1880, 4, 290) and of Schréder (A., 1902, i, 730). 
The author has succeeded, after partial autolysis of yeast, in isolat- 
ing two protein substances; the first, which from its properties 
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appears to occupy a position between casein and the vitellin of 
egg-yolk, contains 16°2% nitrogen, 1°8% phosphorus, and 0°38% 
sulphur; it is soluble in dilute solutions of the alkali hydroxides 
and carbonates, but is precipitated by acids; rennet causes its 
coagulation, but less readily than it does caseinogen. If a 
solution of the protein in 1% sodium hydroxide is maintained at 
37°, the phosphorus passes gradually into the mineral state, the 
extent of 58% being attained in five days (compare Plimmer and 
Scott, T., 1908, 93, 1699). 

The second substance, for which the author proposes the name 
cerevisin, closely resembles albumin; it is soluble in water, coagul- 
able by heat, and not precipitable by acetic acid; the substance, 
which contains 16°3% nitrogen, 0°9% sulphur, and a trace of phos- 
phorus, probably due to impurity, gives the usual precipitation 
and colour reactiors. D.. ¥. 


Réle of Reductase in Alcoholic Fermentation. S. D. Lvov 
(Bull. Acad. Sci. St. Pétersboura, 1913, 501—532),—Further experi- 
ments on the lines of those previously carried out by Palladin and 
the author (see this vol., i, 684) lead to the following results. 

The first stage, or one of the first stages, in alcoholic fermenta- 
tion consists in the activation of two atoms of hydrogen with the 
aid of reductase. So far as is at present known, this active hydrogen 
may be formed either directly from the dextrose or as the result 
of the ionic dissociation of water; in the latter case the dextrose 
would be oxidised by the hydroxyl ions, whilst in the former this 
early stage would be represented by the equation 

C,H,,0, + R= (C,H,,0, —2H) + RH,, 

where R denotes the reductase. The hydrogen fixed temporarily 
on the reductase is necessary to the further course of normal 
fermentation. Failure of the distillate to yield the reaction for 
aldehydes with magenta and sulphurous acid indicates that the 
formation of aldehydes during the fermentation of sugar, if it 
actually occurs, is a more complex process than is assumed in 
Kostytschev’s scheme (A., 1912, ii, 589, 860; this vol., i, 323). 

Between the reducing and fermentative capacities of yeast strict 
parallelism is observed; the reductase gives up the hydrogen it 
fixes to an amount which stands in equimolecular relation to the 
diminution in yield of the products of fermentation. 

A number of auto-fermentation experiments have also been 
made. The results of these show that the extraction during the 
process of reduction, of 2 gram-atoms of hydrogen by 1 gram-moi. 
of methylene-blue, is accompanied by the evolution of an excess of 
1 gram-mol. of carbon dioxide. Hence a fermenting medium con- 
tains some substance which, in absence of sugar, is capable of 
liberating 1 mol. of carbon dioxide when the conditions are such 
that the substance itself loses 2 atoms of hydrogen. This process 
is found to be enzymic in character, and is one-sided in that no 
corresponding excess is observed in the yield of alcohol. The excess 
of carbon dioxide is regarded as resulting from the decomposition 
of amino-acids, with parallel formation of aldehydes. 
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The conclusion is drawn that activation of the hydrogen under 
the influence of reductase is an all-important factor in the processes 
of fermentation, which are unable to take place in absence of 
reductase. Tt. EL P. 


Alcoholic Fermentation of Sugar. Epvuarp Bucuner and 
Kurt Laneuetp (Ber., 1913, 46, 1972).—Sugar was allowed to 
ferment with expressed or macerated yeast juice in presence of 
trisodium phosphate or disodium hydrogen phosphate in an 
extraction apparatus, through which a flow of ether was main- 
tained. The presence of acetaldehyde in the solvent was detected 
by the formation of the pnitrophenylhydrazone. A similar result 
was obtained by Kostytschev in the presence of zinc chloride (A., 
1912, ii, 589). J.C. W. 


Alcoholic Fermentation. IV. Decomposition of Sugar by 
Dry Yeast in Presence of Zinc Chloride. 8S. Kostrytscuev and 
A. ScHetoumov (Zeitsch. physiol. Chem., 1913, 85, 493—506. 
Compare A., 1912, ii, 589, 860; 1913, i, 323, 434)—-When sugar 
is fermented by yeast preparations in the presence of zinc chloride, 
the normal series of changes is disturbed and acetaldehyde formed. 
Parallel with this there is a marked restriction of the production 
of carbon dioxide. Various zinc salts act in a similar manner, 
most acetaldehyde being produced in presence of zinc iodide, 
bromide, or chloride, and less when zinc acetate, carbonate, or 
phosphate is used. 

In the absence of zinc chloride, equal quantities of carbon 
dioxide and alcohol are obtained on fermentation, but after 
twenty-four hours about 25% of the sugar decomposed has not 
been converted into these products; it has probably been used to 
form hexose phosphate. After forty-eight hours’ action, the whole 
of the sugar is converted into alcohol and carbon dioxide. In 
parallel experiments in which 0°15 gram of zinc chloride was added 
per 10 grams of yeast, the sugar is more rapidly decomposed, the 
fermented part of it being used to form other products. At first 
the amounts of carbon dioxide and alcohol are equal; after forty- 
eight hours the production of carbon dioxide is in excess. 

When the amount of zinc chloride is doubled, a still larger 
proportion of the sugar decomposed is not fermented. With 1°2 
grams of zinc chloride to 10 grams of yeast, no action takes place. 

In a similar manner the addition of 0°5 gram of methylene-blue 
affects the fermentation. Only two-thirds of the sugar decomposed 
is fermented, although carbon dioxide and alcohol are produced 
in equal proportions. The fermentative energy is decreased. 

The experiments indicate that the two end-products of fer- 
mentation are not formed simultaneously. Alcohol is partly 
replaced by acetaldehyde. E . 


Alcoholic Fermentation. V.* Decomposition of Protein by 
Dry Yeast in Presence of Zinc Chloride. 8S. KostyTscHEV and 
W. Britiiant (Zeitsch. physiol. Chem., 1913, 85, 507—516. Compare 
preceding abstract).—Generally speaking, external factors act in 
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an opposite manner towards zymase fermentation and protein 
decomposition by yeast. 

In the absence of sugar, zine chloride very slightly accelerates 
the auto-decomposition of dry yeast protein. In the presence of 
sugar the reverse is the case, the proteolysis being slightly retarded, 
no doubt owing to the presence of the sugar and the acetaldehyde 
formed from it. In concentrated sugar solutions the retardation 
is more marked. 

The retardation of the zymase fermentation by zinc chloride is 
thus not due to acceleration of the antagonistic proteolysis, but to a 
direct action on the zymase. E. F. A. 


Nitrogen Metabolism in Aspergillus niger. H. J. WaTrermMan 
(Proc. K. Akad. Wetensch. Amsterdam, 1913, 15, 1047—1057).— When 
grown in nutrient solution containing ammonium salts and dextrose 
or levulose, the mould is found to give a high nitrogen : carbon 
ratio. This is attributed not to a simple adsorption of the nitrogen 
compound, but to its assimilation and immediate transformation 
into compounds insoluble in hot distilled water. 

With increasing age the nitrogen: carbon ratio falls rapidly, and 
then remains practically constant. 

An excretion of ammonia is observed, and this occurs irrespec- 
tive of the nitrogen compound supplied; nitrate is reduced to 
ammonia, but not to free nitrogen. The addition of manganese 
salts increases the velocity of metabolism, whilst the substitution 


of rubidium for potassium in the nutrient solution is without 
effect. Where the amount of nitrogen is limited, there did not 
appear to be any assimilation of atmospheric nitrogen. 

H. B. H. 


Phosphorus Metabolism in Aspergillus niger. H. J. 
Waterman (Proc. K. Akad. Wetensch. Amsterdam, 1913, 15, 
1058—1063).—The ratio of phosphorus to assimilated carbon in 
old cultures was found to be constant. In the early stages of 
growth comparatively large quantities of phosphorus are taken up, 
but, in contradistinction to the same stage in nitrogen assimilation, 
this phosphorus does not appear to be transformed into organic 
compounds, such as lecithin or phytin, and can consequently be 
extracted with hot water. A retardation in spore-formation may 
be induced by the addition of excess quantities of phosphorus salts. 

H. B. H. 


Cleavage of Pyromykuric Acid by Mould Enzymes. ArtHuR 
W. Dox and Ray E. Nettie (Biochem. Bull., 1913, 2, 407—408).— 
Various moulds cleave hippuric acid, and the products can be 
determined by Sérensen’s formaldehyde method. If the synthesis 
of hippuric acid from benzoic acid in the body is due to an enzyme, 
the synthesis of corresponding derivatives from substituted benzoic 
acids may be attributed to the same cause, but there is no reason 
to suppose that a separate enzyme is necessary for each. This 
reasoning may be extended to analogous compounds, in which a 
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heterocyclic replaces the benzene nucleus. In the present experi- 
ments, in which pyromykuric acid was subjected to the influence 
of moulds, the cleavage produced was comparatively small, but this 
is no evidence that the enzyme is a specific one. W. D 


Importance of Oxygen in the Germination of Peas. VL. P. 
MattscHevskt (Bull. Acad. Sci. St. Pétersbourg, 1913, 639—664),— 
The results of experiments on the germination of peas under various 
conditions bring out the following points. 

In the case of living seeds, the action of oxygen in causing 
germination cannot be replaced by that of methylene-blue. The 
initial influence of the air in stimulating resting seeds under 
anerobic conditions is of great importance, and changes the 
character of the anerobic development of carbon dioxide. The 
alcoholic fermentation produced by seeds under strictly anzrobic 
conditions is accompanied by another process, which leads to the 
evolution of carbon dioxide from another source, but furnishes no 
alcohol. Such process is apparently peculiar to living seeds, and 
is lacking or, at any rate, greatly enfeebled with dead seeds. In the 
investigation of the anzrobiosis of seeds, it is essential to deprive 
the latter of oxygen even in the first stages of steeping. For the 
initiation of the germination of peas, absorption of atmospheric 
oxygen is necessary, not merely for supplying the energy liberated 
by the oxidation of substances existing in the resting seeds, but 
also for the formation of new compounds. ee 


Assimilation of Iron by Plants. WitneLm Vauset (Chem. Zeit., 
1913, 37, 737).—Iron and ammonium nitrate interact with pro- 
duction of ferrous oxide, ferric hydroxide, and a small amount of a 
soluble compound, Fe,0,(NO°NH,),, or Fe,0,(NO°NH,)s (2bid., 637 ; 
Kaufmann, A., 1901, ii, 554). It is suggested that iron is taken 
up by plants partly in this form. The compound only exists in 
solution, and decomposes when the solution is evaporated down. 
According to the concentration, the solution is colourless or dark 
grey; if yellow, ferric nitrate is present. N. H. J. M. 


The Oxidative Formation of Nitrous Acid in Extracts of 
Plants. Atexis Bacu (Biochem. Zeitsch.. 1913. 52, 418—422).— 
The author confirms the observation of Mazé, that nitrous acid is 
formed in plant extracts when exposed to the action of air. The 
nitrous acid thus produced is spontaneously destroyed. Nitrous 
acid is formed only in traces, if the extract is first heated. Reasons 
are given for assuming that nitrous acid is formed from the amino- 
acids present and not from nitrates, and against the assumption 
that the formation of iodine from potassium iodide is not due to 
the presence of nitrous acid, but is due directly to the existence of 
an oxydase in the tissues. S. B. S$. 


Relationship of Bases and Mineral Acids in Plant Tissues. 
Gustave ANDRE (Compt. rend., 1913, 156, 1914—1916).—-In con- 
nexion with Warington’s observation (A., 1900, ii, 569), that crops 
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usually show a deficiency of bases on the assumption that all the 
nitrogen enters the plant in the form of nitrates, the author points 
out that this is the case for barley (A., 1912, ii, 675, 803) and 
for linseed (A., 1913, i, 688), but not for spurrey (/oc. cit.). In the 
last case the bases are in excess. z. A. 


Detection of Urea in Plants. Rosert Fosse (Compt. rend, 
1913, 156, 1938—1941. Compare A., 1912, ii, 1203; 1913, i, 432). 
—Some objection might be taken to the work already done on 
this subject (loc. cit.) owing to the fact that the plant preparations 
in which urea was detected had been concentrated by heat in 
presence of acetic acid. The author has therefore repeated and 
extended the work by operating on plant preparations obtained 
by expression or maceration in the cold. From such products the 
xanthhydrol derivative of urea is readily precipitated. Urea has 
thus been detected in the following plants: Aspergillus niger, 
Penicllium glaucum, carrot, potato, spinach, endive, chicory, 
turnip, green haricot, peas, purslane, lettuce, pumpkin, maize grain, 
and in the embryos of wheat, rye, sunflower, beet, field-bean, 
lucerne, lentil, lathyrus, grain, pumpkin, horse-bean, dwarf-bean, 
Trifolium incarnatum, and common haricot. Examples of the three 
methods used in preparing the extracts are given. pa | 


Tne Detection of Formaldehyde in Plants. Heinricu Fincke 
(Biochem. Zettsch., 1913, 52, 214—225).—For these researches, the 
Grosse-Bohle reagent for the detection of formaldehyde was 
employed. This consists of a rosaniline salt in the presence of 
sulphites and free hydrochloric acid, and is to be distinguished 
from the ordinary magenta-sulphite solution for detection of 
aldehydes, by the presence of free mineral acid. It was found by | 
the author to be capable of detecting formaldehyde in the dilution 
1 in 500,000, giving with the aldehyde a violet colour. In 
numerous experiments on plants, no indication of the presence of 
formaldehyde was obtained with the use of this reagent; further- 
more, formaldehyde could not be detected by the reagent after 
addition to certain living plants. The author draws the con- 
clusion that his investigations throw no light on the correctness 
or otherwise of Bayer’s assimilation hypothesis. S. B. S. 


The Reduction Ferments. IV. Vegetable Perhydrases. 
Atexis Bacn (Biochem. Zeitsch., 1913, 52, 412—417).—It has been 
shown by the author that animal tissues contain a perhydrase 
which can reduce nitrates to nitrites in the presence of aldehydes. 
The existence of a similar vegetable ferment is now demonstrated, 
which can be obtained from potatoes by extraction with water and 
filtration of the extract. If this extract is kept under antiseptic 
conditions (in the presence of sodium fluoride) and in the absence 
of air, a co-ferment is gradually produced, which can replace the 
aldehyde in the above-described perhydrase reaction. The co- 
ferment which activates the animal perhydrase, and which is 
obtained by extraction of animal tissues by hot water, will not 
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activate the vegetable perhydrase, which also differs from the 
animal perhydrase in that it will not reduce methylene-blue. It 
has not yet been found possible to replace the co-ferment in the 
vegetable perhydrase reaction with amino-acids or keto-acids, and 
its exact nature is still undetermined. S. B.S. 


Arsenic and Manganese in Young and Old Leaves. Ff. 
Javin and A. Astauc (Compt. rend., 1913, 156 2023—2024. Com- 
pare A., 1912, ii, 478, 976).—The observation of Pichard (A., 1899, 
li, 40) that manganese appears to become concentrated in those 
parts of a tree which are in vegetative activity, appears to depend 
for its correctness on the method of analysis. 

According to their age, the different organs contain variable 
proportions of water and of mineral matter. The experimental 
results indicate that the amounts of arsenic and manganese in the 
old leaves of various trees examined are decidedly greater than in 
the young leaves, if the percentage is calculated on the weight of 
the fresh leaves. The difference becomes less marked if the per- 
centage of the elements is referred to the dried organs, whilst if 
the percentages are calculated on the ash the case is actually 
reversed. D. F. T. 


Variation of Carbohydrates in Leaves During Development. 
F. Micueu-Duranv (Compt. rend., 1913, 156, 1926—1929. Compare 
Combes, A., 1909, ii, 426).—The author has determined the dry 
weight, reducing and non-reducing sugars, glucosides, dextrin, 
starch, non-nitrogenous extractive matter, amyloids, and cellulose 
in the leaves of Fagus sylvatica, Ampelopsis hederacea, and Betula 
alba, at various stages of development during the year. The results 
for Betula alba leaves are quoted in full in the original. The 
following conclusions are drawn from the whole of the results. 
There is a general diminution in carbohydrates towards the end 
of the season. After attaining a maximum dry weight in August 
to September, the leaves lose weight until and after they fall. The 
leaves of Fagus and Betula contain the maximum amount of 
reducing sugars when yellow; those of Ampelopsis when red; these 
are corresponding states, and after these stages the amount 
diminishes rapidly. Starch, when it exists, reaches a maximum 
while the leaves are green, and then diminishes gradually; yellow 
leaves contain only traces, but in Fagus it persists in the dead 
leaves until these are dry. Amyloids are at a maximum in Betula 
leaves when these are yellow, but in Ampelopsis leaves while they 
are still green. Cellulose diminishes steadily in A mpelopsis leaves, 
but increases steadily in Betula leaves. Rain and dew carry of 
some soluble carbohydrates from dead leaves. The diminution of 
carbohydrates in leaves as the season’s growth proceeds is due 
partly to migration of these substances into the stem, partly to 
respiration, and partly to the effect of atmospheric water. The 
formation of soluble sugars towards the end of the season 
favoured by low temperatures. T. A. H. 
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Organic Chemistry. 


Formation of Methane by Catalysis, Starting with Oarbon 
Monoxide and Water Vapour. Lito Vianon (Compt. rend., 1913, 
157, 131—134. Compare A., 1911, i, 101; ii, 391).—An examination 
of the effect of the metals iron, nickel and copper, and the oxides of 
aluminium, magnesium and silicon as catalysts, at temperatures vary- 
ing from 250° to 1250°, in the formation of methane from carbon 
monoxide and water vapour, They are all effective, but to a variable 
degree, nickel being the most active at 600°. The mechanism of the 
action is different for the various catalysts. In all probability iron 
and the oxides of aluminium and silicon act through the intermediate 
formation of a carbide, which is decomposed by the water vapour as 
fast as it is formed. W. G. 


Pyrogenetic Decomposition of the Butadiene Hydrocarbons, 
HermANN StauDINGER, R. ENpie, and J. Heroxip (Ber., 1913, 46, 
2466—2477).—Isoprene when passed through a tube heated at 750° 
is converted to the extent of 45—55% into a tar, which in appearance 
and composition closely resembles coal tar, and contains benzene, 
toluene, naphthalene, a-methylnaphthalene, anthracene, chrysene, etc. 
The rest of the isoprene is converted into butadiene and into hydrogen, 
methane, ethylene, or into retort carbon. 

At 400° under similar treatment isoprene is partly unattacked, and 
partly polymerised to unsaturated bydrocarbons—terpenes. Very little 
gas is formed, but there is some amylene and {-methyl-A*-butylene 
produced. 

At 600—700° a mixture of unsaturated hydrocarbons results, which 
no longer contains terpenes, but resembles crude petroleum. At tem- 
peratures above 700°, aromatic compounds are formed; at 750° they 
are almost entirely, and at 800° they are, the only products. 

At 700°, but in a vacuum of 20—25 mm., almost half the isoprene 
remains unchanged. Unsaturated compounds are formed, but no tar. 

When isoprene or butadiene is prepared by pyrogenetic reactions it 
= to work in a vacuum and to cool rapidly if a high yield is 

esired. 

Isoprene is primarily condensed to hydroaromatic compounds. These 
polymerise further, or condense with isoprene to form substances which 
decompose into aromatic compounds, the side-chains being eliminated. 
The formation of the tar from acetylene and ethylene derivatives, 
which might have been formed primarily by the pyrogenetic decom- 
position of isoprene, is improbable, since these compounds are not 
formed at the lower temperatures, or on heating in a vacuum. 

eagges may originate from the hydroaromatic substances or from 
amylene, 

_ B-Methyl-A*butylene at 750° gives rise to butadiene, but this 
is obtained in much larger quantity on decomposing amy] alcohol. The 
alcohol yields relatively little tar ; B-methyl-A*-butylene gives a con- 
iderable quantity. In this case also hydrogen is separated from carbon, 
and there is no scission of carbon linkings with the formation of methane. 
VOL, CIV. i. 3 8 
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Butadiene also takes part in the formation of the aromatic tar, but 
it polymerises more slowly than isoprene, and the amount of tar 
products formed is therefore less. 

Dimethylbutadiene behaves just as isoprene does at high tempera. 
tures, forming tar and small quantities of butadiene at 800°. 

It is considered that the polymerisation of butadiene hydrocarbons 
plays only a small part in the formation of tar from coal. The tar is 
mainly formed by the dehydrogenation or decomposition of hydro. 
aromatic substances. E. F. A. 


The Action of Sodium in Liquid Ammonia on the True 
Acetylenic Hydrocarbons of the Fatty Series, and a Method 
of Formation of Ethylenic Hydrocarbons. Paut Lepeau and 
Marius Picon (Compt. rend., 1913, 157, 137—139).—Sodium in 
liquid ammonia reacts with the acetylenic hydrocarbons of the fatty 
series quantitatively, giving the sodium derivative of these hydro- 
carbons (2 mols.) and the corresponding ethylenic hydrocarbon (1 mol.) 
according to the equation : 

30,H, + 2NaNH, = 20,H,Na + 2NH, + C,H,. 

The products of the reaction are pure, and no secondary reactions 

were noticed. W. G. 


Ethylenic Isomerism of s-Dibromoethylene. H. van pe WALLE 
(Bull. Soc. chim. Belg., 1913, 27, 209—217).—Crude_ s-dibromo- 


ethylene is best obtained in quantity by the action of zinc on an 
alcoholic solution of tetrabromoethane. It boils at 108—112°, and 
the two isomerides cannot be separated by fractional distillation on 
account of the spontaneous reversion of the different fractions to the 
equilibrium mixture. Attempts to separate them by fractional 
solidification and also by fractional precipitation by water of a solution 
of the crude bromo-derivative in acetic acid were unsuccessful. Their 
isolation can be effected, however, by taking advantage of the fact that 
each isomeride forms a binary mixture with alcohol. By repeated 
fractionation of a solution of the crude substance in absolute ethyl 
alcohol with careful exclusion of moisture, two binary mixtures can be 
isolated. The first of these has b. p. 75°6—75-9°/760 mm., and contains 
64% of s-dibromoethylene, m. p. —6'5°. The second has b. p. 
77'7—78°/760 mm., and contains 32°5% of s-dibromoethylene, m. Pp. 
— 53°. The pure compound, m. p. — 6'5°, has b. p. 108°, Dj"® 2°2667, 
> 154563, n° 1:55054, 7° 157381, whilst the other isomeride 
has b. p. 112°5°, D}’* 2-2846, ni7® 153837, nif> 153791, nil® 154312, 
ni®® 154256, ni®* 155406. Slight errors are probably involved in the 
determination of the density owing to rapid isomerisation which occurs 
with such facility that an equilibrium mixture is formed in the course 
of a few hours, On exposure to air and moisture, the dibromo 
compounds are readily decomposed with evolution of hydrogen bromide. 
The equilibrium mixture of the two isomerides has D4’° 2:2788, 
ni7> 1:54092, nii* 1:54560, and thus contains about 33°5% of the 
modification, m. p. — 65°. ; 
The compounds are readily decomposed by alcoholic potassium 
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hydroxide according to the equation : 

C,H, Br, + KOH = C,H Br + KBr + H,0, 
the isomeride, m. p. —53°, being by far the more readily decom- 
posable. a, W. 

An Application of Young's Method for the Preparation of 
Absolute Alcohol. Georcres CHAvANNE (Bull. Soc. chim. Belg., 1913, 
27, 205—209).—The author criticises Young’s method of dehydrating 
aqueous alcohol by means of benzene, and has examined the effect of 
substituting s-dichloroethylene for the latter substance. The general 
course of the process is similar- in eacn case. s-Dichloroethylene, 
b. p. 48°35°, yields with aqueous alcohol a ternary mixture, b. p. 44°4°, 
which has the composition, s-dichloroethylene 94°5%, alcohol 4°4%, 
water 11%. The binary mixture of s-dichloroethylene and alcohol has 
b, p. 46°5° and contains 94:0% of the former, whilst the binary mixture 
of s-dichloroethylene and water, containing 98°1% of the former, has 
b, p. 45°3°. With the isomeric s-dichloroethylene, b. p. 60°25°, the 
ternary mixture has the composition, s-dichloroethylene 90°5%, 
alcohol 6°65%, water 2°85%, and b. p. 53°8°. The binary mixture of 
sdichloroetbylene and alcohol, containing 90°2% of the former, has 
b. p. 57°79, whilst the corresponding mixture of s-dichloroethylene 
and water contains 96°65% of the former and has b. p. 55°3°. The 
following are the main conclusions: 

(i) The loss of alcohol due to the formation of a ternary mixture 
is rather greater than when benzene is used if the isomeride, b. p. 
48'35°, is employed, rather less in the case of the isomeride, b. p. 60°25°. 
The use of a wixture of equal weights of the two isomerides, corre- 
sponding approximately with commercial s-dichloroethylene, leads to 
aslightly greater loss of alcohol than is the case with benzene, whilst 
the employment of the equilibrium mixture gives results practically 
identical with those obtained with the aid of benzene. 

(ii) In practice, a portion of the alcohol would also be removed 
in the form of a binary mixture. Such loss, however, would be less 
serious than that encountered when benzene is used, since the binary 
mixtures of alcohol and s-dichloroethylene are poorer in alcohol than 
the corresponding mixtures of alcohol and benzene. 

(iii) The use of the dichloro-derivatives has the advantage that 
the b. p. of alcohol is 20°6° higher than that of the least volatile 
binary mixture. In this respect, the dichloro-derivatives are 
superior to benzene or n-hexane. 

The author is led to the conclusion that the above method is not 
suited to the commercial preparation of absclute alcohol, since the 
losses are much greater than those involved by the use of lime. 

H. W. 

Composition of Certain Formates. Cartes H. Hampsuire 
and W. R. Pratt (Pharm. J., 1913, 91, 138—142).—An examination 
of commercial specimens of the principal formates and an investigation 
of the methods of preparation gave the following results: Sodium 
formate sometimes consists of the anhydrous salt and sometimes of 
crystals of the dihydrate. Ferric formate has the formula, 

Fe,(OH),(HCO,),,4H,O, 
assigned to it by Belloni (A., 1909, i, 283), and not Fe,(HCO,),,H,0, 

38 2 
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as stated in the B. P. Codex. Magnesium formate has the formulg 

Mg(HCO,),,2H,O, and calcium formate the formula Ca(HC0,), 

Quinine formate is not anhydrous, but has the composition : 
C,,H,,0,N,,1CO,H,H,0. 

When freshly prepared, strychnine formate contains 2H,0, but it 

effloresces quickly. W. P.S. 


Esters of Palmitic Acid. Marsory SrepHenson (Biochem. J, 
1913, 7, 429—435).—Palmityl chloride, a colourless oil, b. p, 
198—200°/15 mm., condenses with glycol in presence of pyridine with 
chloroform as a solvent to ethylene dipalmitate, (C,,H,,*CO,),C,H, 
which crystallises in rosettes of fine needles, m. p. 65° (corr.). 

Glyceryl tripalmitate (tripalmitin), prepared in a similar manner, 
crystallises in colourless, fine needles, m. p. 62° (corr.). 

Mannityl hexapalmitate crystallises in rosettes of fine needles, m. p. 
64°5° (corr.). 

Dextrose pentapalmitate, 

C,,H,,°CO,*CH,*[CH:0-CO-C,,H,, |,-CHO, 
has m. p. 62°. E. F. A. 


The Action of Complex-forming Acids or their Salts on 
Platinum Ammonia Compounds. II. Reactions with Ethyl. 
thiolacetic Acid. Lupwic RamsBere (Ber., 1913, 46, 2353—2362. 
Compare this vol., ii, 607).—An intermediate product of the action of 
ethylthiolacetic acid on cis-dinitratodiammineplatinum is _ nitrato- 


diammineplatinum  ethylthiolacetate, Pt(NH,),(NO,)(CO,°CH,'SHt), 
which crystallises in large, colourless prisms, m. p. 188-~-189°. When 
distilled with dilute sodium hydroxide only one half of the ammonia 
is liberated. When, however, ethylthiolacetic acid is added to dissolve 
the compound and then, after an interval, it is distilled with sodium 
hydroxide, the whole of the ammonia is set free. When the above 
nitratodiammineplatinum ethylthiolacetate is boiled with concentrated 
acetic acid one molecule of ammonia is liberated, and nitratomonammine- 
platinum ethylthiolacetate, CH Fer 4 on J is obtained. This 
crystallises in large, flat, colourless prisms, grouped in rosettes, m. p. 
193—194° (decomp. ). 

On shaking cis-dinitritodiammineplatinum with an aqueous solution 
of ethylthiolacetic acid in a closed tube only a little dissolves, and 
some nitrous fumes are liberated on opening the tube. If, however, 
sodium ethylthiolacetate is substituted for the free acid and the 
mixture is boiled in an open vessel, the main product is sodiwm dinitrito- 
(bisethylthiolacetato)-platinoate, (CO,Na*CH,*SEt),Pt(NO,),,2H,0, which 
is also obtained on adding sodium nitrite to a-platinoethylthiolacetate ; 
it forms small, colourless crystals. 

trans-Dichlorodiammineplatinum reacts with ethylthiolacetate 
form a colourless, complex substance of the composition 

Pt,(NH,),Cl,(CO,°CH,*SEt)(CO,H-CH,'SEt), 
which evolves ammonia only slowly when distilled with sodium hydr- 
oxide, and decomposes on boiling with acetic acid into trans-dichloro- 
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diammineplatinum, ¢rans-diammineplatinum bisethylthiolacetate, and 
ethylthiolacetic acid. Hence the formula given should probably be 
doubled. 

Ethylthiolacetic acid combines with érans-dinitratodiammine- 
platinum to the compound Pt(NH,),.(NO,),2CO,H:CH,°SKt,H,0 ; 
this crystallises in colourless rosettes of prismatic crystals, m. p. 
115—116°. 

Ethylthiolacetic acid and trans-sulphatodiammineplatinum combine 
toform the additive product, Pt(NH,),SO,,2CO,H°CH,-SEt, which erys- 
tallises in colourless tablets or prisms. It reacts with potassium 
platinochloride, K,PtCl,, forming platinoethy|thiolacetate, which reacts 
with hydrogen chloride, forming monochloro-(bisethylthiolacetato) - 
platinoic acid, (CO,H*CH,*SEt)PtCl(CO,°CH,°SEt), and ¢rans-dichloro- 
diammineplatinum, Pt(NH,),Cl, The former compound crystallises 
in greenish-yellow aggregates, m. p. 166—167°. 

The above sulphate reacts with barium hydroxide, yielding 
colourless, microscopic needles of trans-diammineplatinum bisethy]thiol- 
acetate, which can also be obtained from the corresponding iodide on 
boiling with silver ethylthiolacetate. It has m, p. 200—203° 
(decom p. ). 

trans-Dinitritodiammineplatinum and sodium ethylthiolacetate react 
very slowly, yielding the same sodium dinitrito-(bisethylthiolacetato)- 
platinoate as was derived from the cis-derivative. 


Lactonisation of a-Ketonic Esters. Henri Gavutt (Compt 
rend. 1913, 1577, 135—137. Compare A., 1911, i, 709).—By a study 
of its compounds with hydrazine and ammonia the author has 
definitely established the constitution of the neutral substance, b. p. 
176—177°/13 mm., obtained by saturating ethyl pyruvate with 
hydrogen chloride in the cold, as being the ethyl ether of the enolic 
form of ethyl a-keto-y-valerolactone-y-carboxy late, 

O—CO 
CO,Bt-CMe<or:G-08t 


(compare A., 1912, i, 237). It unites with hydrazine (1 mol.) to 


O—CO 
form the lactone hydrazide, NH,-NH-CO-OMe<O home m. p. 


[46°,and‘a small quantity of a crystalline compound, m.p. 230° (decomp.), 
is obtained at the same time. With excess of hydrazine it gives the 


; O— C(OH):NH:NH,, 
hydy ° COON 5 
ydrazinolactone hydrazide, NH,*NH-CO CMe< on: 4-ORt 
m. p. 180° (decomp.). 

Ammonia reacts similarly in the cold, giving an amide, m. p. 190°, 
and a second compound, m. p, 245° (decomp. ). 

The compound, m. p. 230°, obtained in the action with hydrazine 
(! mol.) and the compound, m. p. 245°, obtained in the action with 
ammonia are shown to be derivatives of ethyl a-chloro-y-keto-a-methyl- 


glutarate, formed during the aldolisation of the pyruvic ester. 
W. G. 
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Catalytic Preparation of Ketones Over Oxides of Iron, 
Apuonse Maitae (Compt. rend., 1913, 15'7, 219—221).—Both ferrous 
and ferric oxides can replace cadmium oxide (compare this vol., i, 828) 
as catalysts in the preparation of simple or mixed ketones from their 
acids, The oxides are kept at a temperature of 430—490° The 
acids employed may be aliphatic or aromatic, or mixtures of the two, 
and, as in the case of cadmium oxide, ¢sovaleric and isobutyric acids 
give the worst yields. The yields are given for numerous ketones, 

W. G. 


The Mechanism of the Formation of Acrose. Ernst Scnmrz 
(Ber., 1913, 46, 2327—2335).—At the time of their identification of 
a-acrose as dl-fructose, Fischer and Tafel suggested that the 
accompanying f-acrose present in smaller amount in the product from 
dibromopropa!dehyde and from glycerose was a sugar probably allied 
to sorbose. From the occurrence of a ketose it is obvious that the 
process cannot be a simple aldol condensation of glyceraldehyde, but 
that at some stage of the change an aldehyde group must become 
transformed into a ketonic one; this probably occurs in the triose 
molecule, as the conditions of the condensation are not such as to cause 
a rearrangement in the hexose molecule; it has also been shown 
(Wohl and Neuberg, A., 1901, i, 12) that the trioses are easily 
interconvertible under these conditions, because whether aldehyde-free 
glycerose or pure glyceraldehyde is applied for the condensation, 
B-acrose is always produced. 

By the condensation of pure glyceraldehyde, obtained conveniently 
by the hydrolysis of the corresponding acetal with WV/10-sulphuric 
acid and subsequent treatment with baryta, under the influence of 
0°1% excess of baryta at the ordinary temperature, a solution was 
obtained which yielded a crystalline mixture of two hexoses; this 
could be separated by recrystallisation from hot methyl alcohol ; the 
less soluble constituent, needles, m. p. 129—130°, D!® 1°665, osazone 
pn. p. 216—217°, was di-fructose, whilst the more soluble, rhombic 
leaflets, m. p. 162—163°, D!” 1:634, osazone m. p. 169—170° (decomp.), 
was dl-sorbose, the identity being confirmed by comparison with an 
artificial mixture of the enantiomorphous forms. The dl-fructose, 
here obtained crystalline for the first time, of course represents 
a-acrose, whilst the dl-sorbose in spite of the somewhat higher m. p. 
doubtless represents the B-acrose which had previously not been 
obtained in a quite pure condition. The formation of a racemic 
sorbose would be expected on theoretical grounds from the condensa- 
tion of dihydroxyacetone with d/-glyceraldehyde. D, F. T. 


Cyanohydrins of Certain Monosaccharides. Cyt Kravuzand 
Jan Kuoup (Lighth Inter. Cong. App. Chem., 1912, 25, 397—401).—On 
the addition of hydrogen cyanide to a monosaccharide, two epimeric 
cyanohydrins are produced : 

-CH(OH):C HO + HCN = CN-CH(OH):-CH(OH)- 
(compare Votoéek, A., 1911, i, 179). A study has now been made of 
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the products obtained by the action of hydrogen cyanide on certain 
monosaccharides. 

When arabinose is treated with solution of hydrogen cyanide, a 
mixture of the amides of 1-gluconic and 1-mannonic acids is obtained ; 
the former has m. p. 181°, not 160° (decomp.) as stated by Kiliani 
(A., 1887, 230). In the case of xylose and rhamnose, liquid products 
were obtained which could not be separated. Rhodeose yields a- and 
Brhodeohexonamides (Krauz, A., 1910, i, 224). Fucose furnishes 
a-fucohexonamide and B-fucohexonamide, m. p. 176°. With galactose, 
a-galactoheptonamide, m. p. 201~, was obtained ; the mother liquor 
when treated with phenylhydrazine gave the phenylhydrazide of this 
amide, m. p. 226°, together with another phenylhydrazide, m. p. 186°. 
Mannose yields a mixture of a- and 8-mannoheptonamides, the former 
melting at 214—215°, and not at 182—183° (Fischer and Hirschberger, 
A., 1889, 482). E. G. 


Hydrolysis of Cellulose. I. Ricnarp Wiuu.istitrer and 
Liszt6 ZecumeisteR (Ber., 1913, 46, 2401—2412). —Whereas 
ordinary concentrated hydrochloric acid (37°6% of hydrogen chloride) 
decomposes and gelatinises cellulose after about a day’s 
action, a more concentrated acid (40—41% of hydrogen chloride) 
dissolves cellulose completely within a few seconds. At first the 
cellulose can be precipitated again, but it is rapidly hydrolysed, and 
finally only dextrose remains in solution. It is possible to follow the 
course of the change both polarimetrically and gravimetrically, 
whereby 96% of the theoretical quantity of dextrose is obtained. 
The 1% solution of cellulose in the concentrated acid is at first 
optically inactive ; it becomes active after about an hour, and increases 
until hydrolysis is complete in twenty-four to forty-eight hours at the 
ordinary temperature. The change in rotatory power gives in- 
dication of the intermediate formation of higher carbohydrates. An 
acid, D1° 1-212 (41°4% of hydrogen chloride), dissolves 15% of cellulose ; 
the solution is at first colourless and clear ; in time it becomes yellow, 
and later dark yellow as the dextrose is decomposed. On dilution 
of the solution during the first half-hour, unchanged cellulose is 
precipitated. 

Cellulose dissolves similarly in 66% (D 1°78) hydrogen bromide, 
but not in concentrated hydriodic acid ; hydrofluoric acid (70—75% 
of hydrogen fluoride) gelatinises, and quickly dissolves cellulose. 

Pine-wood dissolves quickly in fuming hydrochloric acid, leaving 
30% of its weight undissolved as lignin substance. 

The rotatory power of dextrose ({a],) increases from +54°5° in 
hydrochloric acid D1-‘018 to +97:5° in an acid D1:204, +106° 
in an acid D 1:212, and +164°6° in a 44°5% acid. E. F. A. 


Certain Substances containing the Cetyl Radicle. ALBERT 
Reycuter (Bull. Soc. chim. Belg., 1913, 27, 217—225).—Triethyi- 
cetylammonium iodide, C,,H,,*NEt,I, is obtained when a mixture of 
triethylamine and cetyl iodide is heated for two hours at 130°. It 
dissolves in water, yielding soapy solutions, which develop an abundant 
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lather when shaken. These solutions only give an opalescence with 
silver nitrate, and thus appear to be colloidal, this observation being 
confirmed by a study of their b. p.’s and electrical conductivities, The 
solid iodide has m. p. 179—181° without decomposition (contrast 
Krafft and Moye, A., 1889, 689). 

An attempt has been made to prepare triethylcetylammovium 
hydroxide by the action of freshly prepared silver oxide on a boiling 
alcoholic solution of the corresponding iodide. Under these conditions, 
however, the base, if formed, is decomposed into diethylcetylamine. 

Aqueous solutions of diethylcetylamine hydrochloride behave simi- 
larly to those of the above iodide. Determinations of the conductivity 
at different temperatures show that a period of rapid crystallisation 
occurs in the region of 0°. The values obtained for the molecular 
conductivity are greater than those observed for triethylcetylammonium 
iodide at similar dilutions. 

Triethylcetylammonium cetylsulphonate, C,,H,,°SO,°N Et,°C,,H,., is 
readily prepared by heating a boiling alcoholic solution of silver cetyl- 
sulphonate with triethylcetylammonium iodide. It is molten at 
172—179° without showing any distinct m. p. It yields soapy solutions 
in hot water, which, on cooling, separate into a clear liquid and a jelly- 
like mass. It is soluble in alcohol and in ethyl acetate. From the 
latter it separates in crystals, m. p. about 53°, which contain solvent 
of crystallisation. Determinations of the conductivity of aqueous 
solutions lead to the conclusion that the substance is probably present 
in the form of multi-molecular aggregates. 

In chemical constitution and in the behaviour of their aqueous 
solutions or pseudo-solutions, these substances are somewhat analogous 
to soaps. This is confirmed by the fact that solutions of triethylcetyl- 
ammonium iodide or, better, of diethylcetylamine hydrochloride in 
water yield excellent results in the cleansing of samples of wool. 

H. W. 


The Homologue of Muscarine in the C, Series’ V. Brasant 
(Zeitsch. physiol. Chem., 1913, 86, 206—214).—To prepare f-homo- 
muscarine acraldehyde is converted into ethyl ay-dichloropropy! ether, 
CH,Cl-CH,°CHCI-OEr, and this into the ethylacetal of B-chloroprop- 
aldehyde, CH,Cl‘CH,*CH(OEt),. When this is heated with trimethy!- 
amine in a sealed tube on the water-bath, the hydrochloride of B-homo- 
muscarineacetal, NMe,Cl-CH,*CH,*CH(OEt),, is obtained. 

This is hydrolysed by coucentrated hydrochloric acid to B-homo- 
muscarine hydrochloride, NMe,Cl-CH,*CH,*CHO, which shows all the 
typical reactions of both aldehyde and amino-groups. 

B-Homomuscarineacetal hydrochloride forms stellate aggregates of 
small needles which are very hygroscopic; the platinichloride forms 
large, prismatic-rhombic, orange-red crystals which blacken at 160°, 
m. p. 190-—-195° (decomp.) ; the aurichloride separates in broad, lustrous, 
straw-yellow needles, m. p. 93—95° (decomp.). 

B-Homomuscarine hydrochloride forms hygroscopic crystals; the 
free base could not be isolated. The platinichloride separates in 
microscopic, orange-yellow rods, decomp. 156—160°. The aurt- 
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chloride is straw-yellow, m. p. 150-—155° (decomp.). The semtcarbazone 
erystallises in small, colourless, regular octahedra, m. p. 247'5° (corr.). 


Compounds of Hydrated Salts with Organic Bases (Dithio- 
nates, Sulphates, Thiosulphates). Finippo Cauzouarr (Atti R. 
Accad. Lincet, 1913, [v], 22,i, 787—792. Compare A., 1912, i, 812).— 
The dithionate, MgS,U,,8H,0,2C,H,,O,.N,, prepared from magnesium 
dithionate and a large excess of caffeine, forms colourless, prismatic 
crystals. The manganese derivative, MnS,0,,8H,0,2C,H,,0.N,, 
erystallises in colourless needles. The ferrous salt, 

FeS,0,,8H,0,2C,H,,0,N,, 
forms prismatic crystals. The cobalt salt, CoS,0,,8H,0,2C,H,,0,N,, 
crystallises in pale rose-coloured needles. The nickel salt, 
NiS,0,,8H,0,2C,H,,0,N,, 
forms green crystals isomorphous with those of the cobalt compound. 

The compound of magnesium dithionate with hexamethylene- 
tetramine, Mg8S,O0,,6H,O,2C,H,,.N,, forms large crystals. The man- 
ganese compound, MnS8,0,,6H,O0,2C,H,.N,, is a white, crystalline 
powder. The ferrous salt, FeS,O,,6H,O,2C,H,,N,, is a greenish-white, 
crystalline powder. The cobalt salt, CoS,0,,6H,O,2C,H,.N,, forms 
rose-red, regular crystals. The nickel salt, NiS,O,,6H,O,2C,H,.N,, 
forms green crystals similar to those of the cobalt compound. 

The compound of magnesium sulphate and hexamethylenetetramine, 
MgSO,,9H,0,C,H,,N,, forms colourless crystals. The manganese com- 
pound, MnSO,,9H,O,C,H,,.N,, forms colourless crystals, and mixed 
erystals of this compound with that of nickel were also obtained. 
The ferrous compound, FeSO,,9H,O,C,H,,.N,, must be prepared in the 
absence of air. The cobalt compound, CoSO,,9H,0,C,H,.N,, forms 
rose-red crystals, and mixed crystals of it with the magnesium 
compound can be obtained. The nickel compound, NiSO,,9H,O0,C,H,,.N,, 
forms large, emerald-green crystals isomorphous with those of the 
cobalt salt. 

The compound of magnesium thiosulphate with hexamethylene- 
tetramine, MgS,0,,8H,0,C,H,,.N,, forms colourless, rhombohedral 
crystals. The manganese compound, MnS,0,,8H,O,C;H,.N,, forms 
very pale rose-coloured crystals. The ferrous compound, 

FeS,0,,8H,0,C,H,,N,, 
must be prepared out of contact with the air; it forms greenish-white 
crystals, ‘he cobalt salt, CoS,0,,8H,O,C,H,.N,, forms rose-coloured 
crystals. The nickel compound, NiS,O,,8H,O,C,H,,N,, forms emerald- 
green crystals. R. V. 8. 


Condensation of Amino-acids with Formaldehyde. Gr1no 
GaLxorri (Biochem. Zeitsch., 1913, 53, 474—492).—On heating amino- 
acids with formaldehyde, products are obtained which differ both from 
the original acids and fresh mixtures of the reacting products. 
Reddish-yellow solutions are obtained, which do not, deposit crystals, 
but yield an amorphous residue on evaporating off the water. The 
solutions are acid, and only the tyrosine derivative is precipitated 
on the addition of dilute acids, The glycine, alanine, aspartic acid 
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and tyrosine derivatives are insoluble in alcohol or acetone, but the 
leucine and phenylalanine derivatives are soluble. All are insoluble 
in ether. The aqueous solutions give voluminous precipitates 
with phosphotungstic, picric and tannic acids, and with the salts 
of heavy metals. They do not reduce copper salts in alkaline solution, 
give the diazo-reaction with a yellowish-red or cherry-red colour, 
and give precipitates on saturation with ammonium sulphate. They 
dissolve copper hydroxide, yielding malachite-green solutions which 
give a precipitate on addition of alcohol. They no longer contain 
the amino-group, as no nitrogen is evolved in the van Slyke reaction, 
which can be employed for tracing the course of the reaction of the 
aldehyde on the acids. The glycine derivative was studied in some 
detail. It has a molecular weight of 288, corresponding with the 
formula C,,H,,0,N,, and m. p. 164°. Attention is called to the 
similarity in the behaviour of the compounds obtained to the poly- 
peptides, and it is suggested that formaldehyde may play some part in 
forming complex derivatives from amino-acids in living organisms, 
analogous to the supposed formation of carbohydrates by condensation 
with this substance. 8. B.S. 


Synthesis of the Anhydrides of a-Aminoacyl Glucosamines. 
CHARLES WEIZMANN and Artaur Hopwoun (Proc. Roy. Soc., 1913, A, 88, 
455—461. Compare P., 1912, 28, 261).—a-Bromoacy] haloids are 
condensed with glucosamine hydrochloride in the presence of sodium 
hydroxide (compare P., 1912, 28, 261), and cold aqueous ammonia is 


allowed to act on the a-bromoacylglucosamines formed. Anhydrides 
of the expected a-aminoacylglucosamines are obtained. 
Alanylglucosamine anhydride separates in colourless, prismatic needles, 
which turn brown at 245—250°, and melt at 269—-272° to a black 
liquid. It reduces Fehlirg’s solution on prolonged boiling, but does 
not react with either phenylhydrazine or semicarbazide. 
Leucylglucosamine anhydride forms similar colourless, prismatic 
needles, which sinters at 205°, m. p. 213—-215° (decomp.). 
a-Aminolaurylglucosamine anhydride was obtained in colourless 
crystals. EK. F. A. 


Esters of Imino- and Oximino-carbonic Acid. JosEpH House 
and Ericn Scumipt (Ber., 1913, 46, 2447—2460).—Sandmeyer 
(A., 1886, 611) claimed to have reduced esters of chloroiminocarbonic 
acid, and obtained ethyl iminocarbonate, HN:C(OEt),, which was dried 
over potassium hydroxide. It is shown that under these conditions 
urethane is formed, and that it was present in Sandmeyer’s product. 

When the reduction product is carefully dried over ignited sodium 
sulphate and fractionated in a vacuum, pure iminocarbonic esters 
are obtainable. Even the pure esters change on prolonged keeping into 
crystalline cyanuric acid derivatives. 

The hydrochloride of the imino-ester is to be regarded as a chloro- 
imino-ether, NH,*CCl(OR),. In presence of water the chlorine 1s 
exchanged for hydroxy], NH,*C(UR),-OH,HCI, following which the 
hydrogen chloride conditions elimivation of ammonium chloride and 
the formation of alkyl carbonate, CO(OR).. 
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Similarly, with hydroxylamine the compound 
NH,°C(OR),-NH-OH,HCl 
formed decomposes into the oximinocarbonic ester, C(OR),:N-OH. 
Working in ethereal solution it was possible to prepare diethyl or 
dimethyl oximinocarbonate in this manner, and the method has been 
extended to the preparation of the true hydroximic esters of the 
aliphatic series, OEt-CR:N-OH. 

The oximinocarbonic esters, which crystallise well, are obtained by 
a similar process from the chloroiminocarbonic esters. 

Ethyl chloroiminocarbonate has m. p. 39°, agreeing with Sand- 
meyer’s statement ; during its preparation a product of unknown 
constitution crystallising in needles, m. p. 148—149°, is formed. 

Methyl chlorviminocarbonate has m. p. 20°, b. p. 63—64°/13 mm., 
without decomposition. 

Ethyl iminocarbonate is a transparent liquid of a strongly basic 
odour, D®? 0°9637. 

Ethyl iodoiminocarbonate, NI:C(OEt),, forms yellow crystals and 
crusts. When shaken with mercury in ethereal or alcoholic solution, 
aztethyl carbonate, C(OEt),.N*N:C(OEt),, is formed. 

Ethyl carbanilinoiminocarbonate, C,H,*NH*CO*N:C(OEt),, forms 
crystals sintering at 100°, m. p. 101°. 

Ethyl thiocarbanilinoiminocarbonate has m. p. 117—118°. 

E. F. A, 


The Organic Acid Amides and their Metallic Derivatives as 
Acids and Salts of the Ammonia System of Acids, Bases, and 
Salts. Epwarp C. Franxuin (Zighth Inter. Cong. App. Chem., 1912, 6, 
119—130. Compare A., 1912, ii, 451).—A recapitulation of the 
author’s classification of amides and their derivatives into ‘“‘ammono- 
acids,” ‘‘ ammono-bases,” ‘‘ammono-salts,” ‘ ammono-esters,” ‘‘ mixed 
ammono-acids,” and ‘‘acid anammonides.”’ The ammono-acids vary in 
strength from acetamide, benzamide, and carbamide, which only form 
salts in liquid ammonia solution and have only a feeble conductivity 
in that solvent, to such compounds as phthalimide and “ saccharin ” 
which are not excelled in strength by the strongest carboxylic acids. 

J.C. W. 


Compounds of Ferricarbamide. Guiusrrre A. Barpreri (Aiti 
R. Accad. Lincei, 1913, [v], 22, i, 867—870).—These compounds 
exhibit complete chemical and crystallographic similarity to the salts 
of chromicarbamide already known. They are all greenish-blue 
in the solid state and in concentrated solution, but dilute 
solutions are yellow and are precipitated by ammonia even in the cold. 
Compounds analogous to the hydrate and carbonate of chromicarbamide 
cannot be prepared. 

The perchlorate, [Fe(CON,H,),](C10,),, is obtained by adding a con- 
centrated solution of carbamide to a solution of ferric perchlorate con- 
taining excess of perchloric acid, or from a perchlorate and another 
ferricarbamide compound. It forms mixed crystals with the corre- 
sponding chromicarbamide perchlorate, [Cr(CON,H,),|(ClO,).,, which is a 
green, crystalline powder. 
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Ferricarbamide nitrate, [Fe(CON,H,),|(NO,),, the permanganate, 
[Fe(CON,H,),|(MnO,),, the dichromate, [Fe(CON,H,),|(Cr.0,),, the 
chloride, | Fe(CON,H,),|Cl,,3H,O, the bromide, 

| Fe(CON,H,),|Br,,3H,O, 
and the nitrate periodide, [Fe(CON,H,),|(NO,)o1,I,, are similarly 
prepared. On treating the bromide with bromine an unstable 
perbromide is obtained. R. V.S. 


Preparation of Melamine and Ammeline from Dicyano- 
diamide ; Triaminomelamine and Diaminoammeline. Rosrrr 
StonteE and K. Kraven (Ber, 1913, 46, 2337—2339).—When 
powdered dicyanodiamide is treated with concentrated ammonia solu- 
tion in a sealed tube at 120° for three hours, a crystalline deposit is 
obtained consisting of melamine in 35% yield and of ammeline in 20% 
yield, which can be separated by the sparing solubility of the latter in 
water ; a small quantity of carbamide and guanidine can be found in 
the liquid from which the crystalline mass has separated. It is 
suggested that possibly the dicyanodiamide is acted on concurrently 
by the ammonia and by water, with the production of guanidine and 
cyanamide and of guanidine and cyanic acid respectively ; unchanged 
dicyanodiamide then reacts with the cyanamide yielding melamine, and 
with the cyanic acid yielding ammeline. 

Triaminomelamine (cyanuric hydrazide ; von Meyer and Niibe, A., 
1911, i, 122; Finger, A., 1907, i, 298), microscopic needles, m. p. 287°, 
was obtained by heating melamine with a quinquemolecular proportion 
of hydrazine hydrate for five hours under pressure at 150°; it quickly 
reduces warm ammoniacal silver nitrate, and when shaken in hydro- 
chloric acid solution with benzaldehyde yields a tribenzylidene 
derivative. 

When ammeline is heated with an equal quantity of hydrazine 
hydrate for five hours under pressure at 130°, diaminoammeline, 
prisms, m. p. above 340°, is obtained ; this in aqneous solution reacts 


with benzaldehyde, producing a dibenzylidene derivative, m. p. 315°. 
D. F. T. 


Condensation of Melamine with Dextrose. Lropotp Rapt- 
BERGER (Chem. Zenir., 1913, i, 2110; from Osterr-ung Zeitsch. 
4uckerind., 1913, 42, 236—239).—Melamine and dextrose were con- 
densed by heating in 30% alcoholic solution on the water-bath. The 
product consisted of 2 mols. melamine to 1 mol. dextrose, namely, 
[(C,N,(NH,)."NH],CH:[CH-OH],-CH,"OH. It has m. p. 281°, form- 
ing colourless, lustrous crystals which do not reduce Fehling’s oe 


Synthesis of Mercury Fulminate from Propyl Alcohol. 
A. L. Kipuer (Fighth Inter. Cong. App. Chem., 1912, 25, 239—243). 
—Experiments are described in which propyl alcohol, isobutyl alcohol, 
amyl alcohol, acetone, and propaldehyde were substituted for ethyl 
alcohol in the usual process for the preparation of mercury fulminate. 
A small quantity of mercury fulminate was obtained from the propyl 
alcohol, but not from any of the other substances. In the experi- 
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ments with propyl alcohol, an intermediate compound was isolated, 
which forms large, white, lustrous plates, and decomposes either 
spontaneously or when treated with water, leaving traces of a grey 
powder, probably composed of mercury. 


Azides of Carbamic Acid from Ketens. VII. E. OLivert- 
Manpata and E. Cacperaro (Gazzetta, 1913, 43, i, 538—543. Compare 
this vol., i, 716)._-Azoimide reacts with ketens giving azides of 
carbamic acid. The stages in the reaction are probably indicated by 
the scheme: CR,:;CO —> CHR,°CO'-N, —> [CHR,:CO-N] —> 
CHR,°N:CO, and from this carbimide the azide, CHR,*NH-CO'N,, is 
produced by the addition of a further molecule of azoimide. 

Keten reacts with an ethereal solution of azoimide at the tempera- 
ture of a mixture of ice and salt, yielding methylcarbamazide, 
N,*CO:-NHMe, which forms lustrous laminz or tablets, m. p. 46—-47°. 
The formation of the azide shows that keten has reacted as though 
it had the ketonic formula of Staudinger, and not the hydroxylic 
formula of Wilsmore. With aniline, the azide yields s-phenyl- 
methylcarbamide and aniline azoimide. Alcoholic ammonia reacts with 
the azide, yielding methylcarbamide and ammonium azoimide. Boiling 
water decomposes the azide, carbon dioxide , azoimide and methyl. 
amine being formed; by keeping an aqueous solution of the azide 
in a desiccator, methylammonium azoimide, CH,N,, can be obtained ; 
it is a deliquescent substance, which is completely fused at 115°. 

Diphenylketen and azoimide yield diphenylmethylcarbamazide, 

N,*CO-NH:CHPh,, 

which crystallises in colourless, silky needles, m m. p. 121—123°. When 
heated for four hours at 100—110° in a sealed tube with alcoholic 
ammonia, the azoimide yields as-diphenylmethylcarbamide. When 
heated with aniline in a sealed tube for two hours at 90°, the azide 
is converted into diphenylmethylphenylcarbamide, 

NHPh:CO:NH:CHPh,, 
which forms silky crystals, m. p. 208—209°. ‘This substance dissolves 
in concentrated sulphuric acid, giving an orange-red coloration. 


R. V. 8. 


Action of Magnesium Methyl Iodide on Silicon Hexa- 
chloride. Grorrrey Martin (Ber., 1913, 46, 2442—2447, Compare 
P., 1913, 29, 190).—The yellow substance formed by the action of 
magnesium methyl iodide on silicon hexachloride has the composition 
SisH,O,,Me. When heated, hydrogen and methane are evolved, and 
a silicon compound is obtained practically without carbon, but which 
still contains coupled silicon groups, since on dissolution in potassium 
hydroxide hydrogen is evolved. On the addition of excess of acid, 
silicic acid is precipitated. E. F. A. 


Researches on the Direct Introduction of Substituents into 
the Benzene Nucleus During the Years 1910, 1911, and 
1912. Arnotp F. Hotteman (Chem. Weekblad, 1913, 10, 604—620). 
—A summary of papers on this subject published since ‘the i issue of 
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the author’s work, “ Die direkte Hinfiihrung von Substituenten in den 
Benzolkern,” in the year 1910. A. J. W. 


A Simple Method of Preparing Hexamethylbenzene. Hans 
RgcKLEBEN and Jouannes Scuetser [with K. Scunaper] (Ber., 1913, 
46, 2363—2365).—When the vapour from a molecular mixture of 
acetone and methyl alcohol is passed over aluminium oxide, heated at 
about 400°, clean crystals of hexamethylbenzene are obtained in about 
10% of the theoretical quantity. The oily residue represents a com- 
plicated mixture. Replacement of aluminium oxide by other oxides 
led to unfavourable results. 

On bromination of hexamethylbenzene, a mixture of bromides, 
m. p. 231—269°, and containing from 64% to 80% of bromine, is 
obtained. E. F. A. 


Nitro-derivatives of High-boiling Mineral Oils. Konstantin 
CuaritscHkorr (Chem. Zeit., 1913, 3'7, 869).—When Caucasian lubri- 
cating oils are warmed with fuming nitric acid, they form syrupy, 
very viscous nitro-derivatives, which are soluble in most organic 
solvents with the exception of light petroleum. They are weak acids, 
dissolve in alkalis, and form insoluble salts with the alkaline earths 
and heavy metals which are similar to the salts of polynaphthenic 
acids (A., 1910, i, 110). Moreover, their composition and properties 


agree with those of the nitro-derivatives of polynaphthenic acids. 
J.C. W. 


The Reaction Between Selenic Acid and Toluene. Howarp 
Waters Doucuty and Frank Rose Exper (Zighth Inter. Cong. App. 
Chem., 1912, 6, 93—101).—Toluene and concentrated selenic acid 
were left together for some months during which time carbon dioxide 
was evolved. The lower, dark red, viscous layer was then poured into 
water and separated into an acid solution and a small amount of a 
red oil with a solid admixture. 

The acid solution was exactly neutralised with barium hydroxide, 
filtered from barium selenate, evaporated to dryness, and extracted 
during several days with chloroform, which removed traces of the 
above red oil. The residue gave a mixture of o- and p-tolueneselen- 
onic acids which could not be separated, but on reduction of a concen- 
trated solution with hydrogen chloride, p(?)-tolweneseleninic acid, 
C,H,Me-SeO,H,H,O, was precipitated in long, silky, white needles, 
m. p. 160°, whilst the mother liquor yielded 0(?)-tolueneseleninie acid, 
with 4H,0, in nodules of short, white needles, m. p. 99—101°. 

The red oil was washed with ether in which the solid substance is 
insoluble, and then distilled. It had b. p. 201—202°/18—20 mm., and 
solidified to a light yellow, crystalline mass, m. p. 69°5—70°5°, which 
was identified with p-ditolyl selenide (Zeiser, A., 1895, i, 512). On 
oxidation with hot permanganate, it yielded diphenylselenone-4 : 4- 
dicarboxylic acid, SeO,(C,H,*CO,H),, as a heavy, white solid, m. p. 
283°, which is sparingly soluble in hot alcohol, and insoluble in all 
other common solvents, 

The crystalline substance, insoluble in ether or water, was recrystal- 
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lised from alcohol in colourless, stout, hexagonal prisms, m. p. 183°. 
It was not affected by boiling alkalis or permanganate, but yielded 
salicylic acid on fusion with potassium hydroxide. It is, therefore, 
benzophenoneselenone (III), and its formation is explained by assuming 
that o-ditolyl selenide (I) is formed as an intermediate product, and is 
then oxidised to diphenylselenone-2 : 2’- dicarboxylic acid (II), which 
condenses with loss of carbon dioxide and water. 
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J.C. W. 


Action of Sodium in Liquid Ammonia on Phenylacetylene 
and Styrene. Paun LeBeau and Marius Picon (Compt. rend., 1913, 
157, 223—224. Compare this vol., i, 950).—Sodium in liquid ammonia 
reacts with phenylacetylene, giving the corresponding sodium derivative 
(2 mole.) and ethylbenzene (1 mol.), with the formation of sodamide. 
Unlike the true acetylenes of the fatty series, the hydrogenation does 
not stop at the ethylenic hydrocarbon, but the fully saturated hydro- 
carbon is produced : 

3CPhiCH + 4NH,Na = 2CPhiCNa + C,H, Et + 2NaNH, + 2NH,. 

Styrene itself reacts slowly with sodium in liquid ammonia, the 
products being ethylbenzene and sodamide. W. G. 


A Yellow Hydrocarbon of the Fluorene Series. Rvupotr 
PumMERER and Gustav Dorrmiicuer (Ber., 1913, 46, 2386—2389).— 
When fluorene is heated with lead dioxide and sodium ethoxide in 
pyridine solution, small quantities of a yellow hydrocarbon are formed, 
owing to the formation of acetaldehyde, and coupling of this with two 
molecules of fluorene. The final product is dehydroethylidenebis- 

fluorene (1), but ethylidenebisfluorene 
C,H : II) is formed first, and may also be 
by CoM CHC Pi by reducing the dehydro-com- 

. (I.) se pound with zine dust and acetic acid. 

C,H, it is very readily oxidised by lead 
HCH CHMe: CH< hn H, dioxide fai an by pote Pos 
“oH, (II.) °”* oxygen. The double bond only very 
slowly absorbs bromine, and does not 

react with permanganate in pyridine solution. 

Dehydroethylidenebisfluorene crystallises in oblique-ended, yellow 
prisms ; it darkens at 280°, but has not melted at 350°. In small 
quantities it apparently distils unchanged. 

Ethylidenebisfluorene is colourless, m. p. 262—263°, to a yellowish- 
brown liquid. K. F. A. 


Orthohalogenated p-Nitroanilines and their Derivatives. 
WitHeLM Koxner and ANGELO Contaxpi (Atti R. Accad. Lincei, 1913, 
[v], 22, i, 823—836).—2-Chloro-4-nitroaniline forms pale yellow 
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needles, m. p. 104°5°. Its acetyl derivative crystallises in straw- 
coloured prisms, m. p. 139°. 

3-Chloro-4-bromo-1-nitrobenzene (obtained from the perbromide of the 
diazonium compound of the preceding substance) forms colourless 
needles or prisms, m. p. 62°. 

3-Chloro-4-iodo-l-nitrobenzene (similarly prepared) crystallises in 
almost colourless needles, m. p. 103°. 

2-Bromo-4-nitroaniline crystallises in pale yellow needles, m. p. 
104°5°. Its monoacetyl derivative forms flat prisms, m. p. 114°; the 
diacetyl derivative in stout prisms, m. p. 132°. 

From the amino-derivative by diazotisation, 4-chloro-3-bromo-1-nitro- 
benzene can be obtained ; it crystallises in almost colourless prisms, 
m. p. 61°, and is identical with the compound obtained from 6-chloro- 
3-nitroaniline. ‘l'hecorresponding 3-bromo-4-iodo-1-nitrobenzenecrystal- 
lises in needles or prisms, m. p. 106°. 2-Iodo-4-nitroaniline, m. p. 
109°, occurs in yellowish-red prisms and also in golden-yellow laminz ; 
the former is the more stable form. The substance yields a monoacety! 
and a diacetyl derivative. 

2-Iodo-4-nitroaniline can be diazotised, and by the subsequent iutro- 
duction of chlorine, 4-chloro-3-iodo-1-nitrobenzene can be prepared ; it 
crystallises in colourless needles, m. p. 78°, and is identical with 
the compound obtained from 6-chloro-3-nitroaniline in a similar 
way. 

2 6-Dichloro-4-nitroaniline crystallises in lemon-yellow needles, 
m. p. 195°. It is best diazotised in nitric acid (D 1°38) at 0° It 
yields a monoacety! derivative (almost colourless, flat needles, m. p. 
215°) and a diacetyl derivative, m. p. 142°5°, which crystallizes in 
prisms of the monoclinic system 

[E. Artini: a:6:c=1°1361 :1:0°8753 ; B=70°4°, D 1:565). 

When an alcoholic solution of the preceding amino-compound 
containing a little concentrated sulphuric acid is treated with 
ethyl nitrite, 3 :5-dichloro-1l-nitrobenzene is produced ; it crystallises 
in colourless plates, m. p. 65°4°. On reduction with tin and hydro- 
chloric acid it yields the corresponding dichloroaniline, which forms 
needles or prisms, m. p. 51‘5°. From this substance, 1 : 3 : 5-trichloro- 
benzene is obtainable ; it crystallises in colourless needles, m. p. 63°5°, 
and is identical with that obtained from 2: 4:6-trichloroaniline, m. p. 
775°, 3:5-Dichloro-1-bromobenzene crystallises in colourless needles, 
m, p. 75°8°. 3:5-Dichloro-1-iodobenzene has m. p. 54°; it is identical 
with that obtained from 2 : 4-dichloro-6-iodoaniline, m. p. 84°. 

3: 4: 5-Trichloro-l-nitrobenzene (from 2 : 6-dichloro-4-nitroaniline) 
forms pale yellow prisms, m. p. 72°5°. On reduction and elimination 
of the amino-groups it yields 1:2:3-trichlorobenzene, m. p. 50°8°, 
identical with that obtained from 2: 6-dichloroaniline (Kérner and 
Contardi, A., 1909, i, 220). 

3 : 5-Dichloro-4-bromo-1-nitrobenzene (from the dichloronitro-deriv- 
ative) crystallises in pale yellow prisms, m. p. 88°. 

3 : 5-Dichloro-4-iodo-1-nitrobenzene forms yellow prisms, m. p. 154°'8°. 
On reduction with ferrous sulphate and ammonia, and subsequent 
elimination of the amino-group, it yields 1 : 3-dichloro-2-iodobenzene, 
which crystallises in thin, colourless plates, m. p. 68°. The same 
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substance can be prepared from the 2: 6-dichloroaniline already 
mentioned, 

2: 6-Dibromo-4-nitroaniline (by the action of bromine on p-nitro- 
aniline) crystallises in golden-yellow laminz, m. p. 202°5°. Its mono- 
acetyl derivative forms almost colourless needles, m, p. 232°. The 
diacetyl derivative,:m. p. 136°, crystallises in the pinaconic class of the 
triclinic system [@:b:c=1-0901 : 1: 0°8325, a 88°43'4", B 70°49'34", 
y 93°25'39", D 1:939). 

3:5-Dibromo-1-nitrobenzene is obtained by diazotising (in alcoholic 
solution containing sulphuric acid) either 2 : 6-dibromo-4-nitroaniline or 
4:6-dibromo-2-nitroaniline ; it crystallises in thin, almost colourless 
lamine, m. p. 104°5°, From it s-chlorodibromobenzene (m. p. 119°) and 
s-dibromoiodobenzene (m, p. 124°8°) can be readily prepared. These 
substances can also be obtained from the following corresponding 
halogenated anilines : 4-chloro-2 : 6-dibromoaniline (m. p. 102°) ; 2 : 6-dt- 
bromo-4-iodoaniline (colourless needles, m. p. 147°); 2: 4-dibromo- 
6-iodoaniline (colourless needles, m. p. 123°5°). 

3:4:5-Tribromo-1-nitrobenzene (from the perbromide of the diazo- 
compound of the dibromonitroaniline already mentioned) crystallises 
in yellow prisms, m. p. 111°9°. On diazotisation and elimination of the 
amino-group it yields 1 : 2: 3-tribromobenzene, m. p. 87°8°. 

4-Chloro-3 : 5-dibromo-1-nitrobenzene (obtained in an analogous 
manner to the nitrotribromo-derivative) crystailises in yellow, tabular 
prisms, mw. p. 92°79. On reduction and elimination of the amino-group 
it yields 1-chloro-2 : 6-dibromobenzene, which forms colourless plates, 
w. p. 71°, and is identical with the product obtained from the corre- 
sponding dibromoaniline. 

3: 5-Dibromo-4-iodo-1-nitrobenzene crystallises in prisms, m. p. 135°5°. 
It is not possible to reduce this compound without altering it. The 
corresponding 1 : 3-dibromc-2-iodobenzene (colourless, tabular prisms, 
m. p. 72°) is prepared from o-dibromoaniline. 

2:6-Di-iodo-4-nitroaniline (from iodine chloride and an acetic acid 
solution of p-nitroaniline) forms golden-yellow scales or flat needles, 
w, p. 245°. Its monoacetyl derivative forms slightly yellow needles, 
w, p. 249°; the diacetyl derivative forms stout prisms, m. p. 171°, of 
the pinacoidal class of the triclinic system [a:5:¢=0°9682 :0:0°7260, 
a 83°6'43", B 76°8'29”", y 99°42'44”, D 2-290]. 

3: 5-Di-iodo-l-nitrobenzene (from the di-iodonitroaniline above 
described by diazotisation in alcoholic solution in presence of sulphuric 
acid) forms slightly yellow prisms, m. p. 104°5°. When reduced with 
ferrous sulphate and ammonia it gives 3 : 5-di-iodoaniline (colourless 
needles, m. p. 110°). 

5-Chloro-1 : 3-di-iodobenzene is obtained from 4-chloro-2 : 6-di-iodo- 
aniline, and forms lustrous, colourless needles, m. p. 101°. 

0-Bromo-1 : 3-di-iodobenzene (similarly obtained) crystallises in long 
needles, m. p. 140° 

1:3:5-Tri-iodobenzene (from 2:4: 6-tri-iodoaniline, m. p. 185°6°, or 
from s-di-iodoaniline, m. p. 110°) forms opaque, colourless needles, 
m. p. 184°2°, 

4-Chloro-3 :5-di-iodo-1-nitrobenzene (prepared by the action of cuprous 
chloride on the nitrate of the diazo-compound from 4 : 6-di-iodo-2-nitro- 
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aniline) crystallises in almost colourless needles, m. p. 110°. Reduction of 
this compound is best effected with an alcoholic solution of ammonium 
sulphide ; a small quantity of a sulphur compound is formed at the 
same time. 2-Chloro-1:3-di-iodobenzene is obtained by decomposing 
the diazo-salt of this amino-compound with absolute alcohol ; it forms 
thin, rhombic plates, m. p. 82°. 

4-Bromo-3 : 5-di-iodo-1-nitrobenzene (from the nitrate of the diazo- 
compound of the di-iodonitroaniline and cuprous bromide) forms almost 
colourless needles, m. p. 125°4°, and crystallises from benzene with 
10,H, in prisms. . 

3:4:5-Tri-iodo-l-nitrobenzene (from di-iodonitroaniline by way of 
the diazo-compound) crystallises in shining yellow prisms. It is 
reduced (with difficulty) to the corresponding aniline by ferrous 
sulphate and ammonia, and when this is treated with an alcoholic 
solution of ethyl nitrite, 1:2: 3-tri-iodobenzene (m. p. 116°) is 
obtained, identical with that from 2:6-di-iodoaniline (m. p. 122°; 
Korner and Bellasio, A., 1908, i, 778). 

2-Chloro-6-bromo-4-nitroaniline is obtained by treating 2-chloro-4- 
nitroaniline with the calculated quantity of bromine; it forms yellow 
needles, m. p. 177°4°. The monoacetyi derivative crystallises in pale 
straw-coloured needles, m. p. 224°, and the diacetyl derivative, tabular 
prisms, m. p. 139° [prismatic class of the monoclinic system, 
@:b:e=1'1127:1:0°8509, B 70°36°, D 1:749]. 

3-Chloro-5-bromo-1-nitrobenzene (from 2-chloro-6-bromo-4-nitroaniline 
by means of ethyl! nitrite) crystallises in thin plates, m. p. 81°2°. On 
reduction with tin and hydrochloric acid it yields 3-chloro-5-bromouaniline 
(colourless needles or prisms), from which 1-chloro-5-bromo-3-iodo- 
benzene can be prepared by way of the diazo-compound; it forms 
lustrous needles, m. p. 85°8°, and can also be obtained from 4-chloro- 
2-bromo-6-iodoaniline, which crystallises in needles, m. p. 110°5°. 

3 :4-Dichloro-5-bromo-1-nitrobenzene (from the corresponding chloro- 
bromonitroaniline already described) forms yellow prisms, m. p. 82°4°. 

5-Chloro-3 : 4-dibromo-1-nitrobenzene (similarly prepared) crystal- 
lises in yellow prisms, m. p. 99°5°. The corresponding 3-chloro- 
1; 2-dibromobenzene (prepared by replacing —NH, by —Br in 2-chloro- 
3-bromoaniline) forms rhombic plates, m. p. 72°6°. 

3-Chloro-5-bromo-4-iodo-1-nitrobenzene (prepared in a similar way to 
its analogues above described) crystallises in lustrous needles, 
m. p. 159°. 

2-Chloro-6-iodo-4-nitroaniline (from 2-chloro-4-nitroaniline and iodine 
chloride) forms pale yellow needles, m. p. 195° Its monoacetyl 
derivative forms needles or prisms, m. p. 207°, and the diacetyl 
derivative, m. p. 113°, prisms of the monoclinic system [a:b:¢= 
1:038 : 1 :0°799, B=71:44°, D 1°913}, 

By elimination of the amino-group the preceding anilive yields 
3-chloro-5-iodo-1-nitrobenzene, which forms bundles of prisms, m. P. 
70°4°, 

3 : 4-Dichloro-5-iodo-1-nitrobenzene (from the above-described aniline) 
crystallises in pale yellow prisms, m. p. 59°. It is not possible to 
obtain the corresponding aniline by reduction. Ammonia and ferrous 
sulphate reduce it very slowly, tin and hydrochloric acid yield 
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3-chloro-5-iodoaniline (colourless plates, m. p. 69°8°), whilst ammonium 
sulphide in alcoholic solution gives 3 : 4-dichloroaniline. 

3-Chloro-4-bromo-5-iodo-1-nitrobenzene (prepared like the analogous 
compound above described) crystallises in almost colourless needles, 
m. p. 95°. 

5-Chloro-3 : 4-di-iodo-\-nitrobenzene (from 2-chloro-€-iodo-4-nitro- 
aniline) forms almost colourless needles, m. p. 146°5°. 

2-Bromo-6-iodo-4-nitroaniline (from 2-bromo-4-nitroaniline and 
iodine chloride) crystallises in pale yellow needles, m. p. 221°. The 
monoacetyl derivative forms yellow prisms, m. p. 226°, and the 
diacetyl derivative, m. p. 134°, stout prisms of the pinacoidal class 
of the triclinic system [a@:6:c=0°9470:1:0°7288, a 83°59'54", 
B 77°30'18”, y 99°6'14”, D 2°112]. 

3-Bromo-5-iodo-1-nitrobenzene (from the preceding aniline) forms 
thin, flat needles, m. p. 97°5°. 

4-Uhloro-3-bromo-5-iodo-1-nitrobenzene (from the above-described 
bromoiodonitroaniline) crystallises in yellow prisms, or in colourless 
needles, m. p. 84°. R. V. 8. 


Preparation of Benzylamine. Martin O. Forster and Hitpa M, 
Jupp (Lighth Inter. Cong. App. Chem., 1912, 6, 118).—A cheap 
laboratory process for the preparation of benzylamine hydrochloride 
is described. Benzyl chloride is occasionally shaken during three 
days with sodium azoimide in spirit, the benzylazoimide is extracted 
with ether, and, without purification, reduced by means of zine dust 


and 50% acetic acid. 4.0. W. 


Salts of Dibasic Organic Acids with o-, m-, and p-Toluidine, 
and with m-4-Xylidine. F. Grinwaip (J. pr. Chem., 1918, [ii], 
88, 168—179).—The three toluidines and m-4-xylidine combine with 
malonic, succinic, malic, tartaric, and fumaric acids in aqueous 
solution to form acid salts. Attempts to prepare the normal salts 
were unsuccessful. 

0-Toluidine hydrogen malonate crystallises in short prisms (decomp. 

108°); the m-toluidine salt in colourless prisms (decomp. 93°). The 
corresponding hydrogen succinates also crystallise in prisms (decomp. 
60° and 121° respectively). 
_0-Loluidine hydrogen malate forms leaflets (decomp. 120°); the 
isomeric m- and p-toluidine salts, colourless needles (decomp. 103° and 
153°). 0-Zoluidine hydrogen fumarate crystallises in hexagonal 
leaflets (decomp. 150°); the m- and p-tolwidine salts in colourless 
prisms (decomp. 165° and 175°). 

Of the salts of m-4-xylidine, the hydrogen malonate forms thin 
needles (decomp. 93°), the hydrogen succinate, large prisms (decomp. 
89°), the hydrogen tartrate, prisms (decomp. 170°), and the hydrogen 
fumarate, leaflets (decomp. 178°). 

When heated with cupric oxide, an aqueous solution of m-toluidive 
hydrogen oxalate yields cupric m-tolwidine owalate, Cu(C,H,,0,),, which 
separates with 3H,O in crystals resembling copper sulphate ; the acid 
oxalates of o- and p-toluidine do not form similar copper salts. 

Cupric o-tolwidine maionate, Cu(C,,H,.0,).,5H,O, forms bluish-green 
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crystals, which become anhydrous and green at 100°. Cupric m-tolui- 
dine malonate separates with 3H,O in steel-blue crystals; the 
anhydrous salt is green. Cupric p-toluidine malonate crystallises with 
1H,0. Cupric m-4-aylidine malonate, Cu(C,,H,,0,).,38H,0, forms 
blue leaflets. 

The acid toluidine succinates do not yield normal cupric salts. 

When boiled with nickel hydroxide in aqueous solution, o-toluidine 
hydrogen malonate yields a nickel salt, which forms green crystals 
containing 6H,O; nickel m-tolwidine malonate, Ni(C,)H,,0,),, crystal- 
lises with 4H,O in reddish-violet leaflets; nickel p-toluedine malonate 
forms green, rhombic leaflets containing 2H,0. 

Nickel m-4-xylidine malonaté separates in dove-grey crystals con- 
taining 4H,0. F. B. 


Interactions with Succinylglycyl Chloride and Hippuryl 
Chloride. JoHANNEs ScHeipeR and Hans Reckiesen (Ber., 1913, 


46, 2412—2420).—Succinylglycine, OH, <EO>N-CH,*CO,H, is pre- 


pared by heating molecular proportions of succinic anhydride and 
glycine at 170—180°; the colourless crystals have m. p. 113°. 

With phosphorus pentachloride, colourless needles, m. p. 76°, of 
succinylglycyl chloride are obtained. 

The chloride reacts with aniline, forming succinylglycylanilide, 
which crystallises in colourless needles, m. p. 151°. 

With benzene and aluminium chloride, succinyliminoacetophenone, 
C,H,:(CO),;N-CH,"COPh, is formed; it separates in colourless 
needles, m. p. 143—144°, and yields a colourless phenylhydrazons, 
m. p. 201°. 

Condensation of succinylglycy! chloride with ethyl sodiomalonate in 
boiling ether gives ethyl di(succinylglycyl)malonate, 

C[CO-CH,*N:(CO),:C,H, ],(CO, Et), ; 
it separates in colourless platelets, m. p. 107°, and gives no coloration 
with ferric chloride. 

Phenylhydrazine converts it into ethyl 1-phenyl-3-succinylimido 
methyl-5-pyrazolone-4-carboxylate, 

‘ wer) ‘ »Et)\ 
O,H,:(C0),:N-CHy0<Q (CORY Sco. 
This crystallises in matted needles, m. p. 157°, giving a bluish-red 
coloration with ferric chloride. 

Succinylglycylphenylhydrazide, 

C,H,:(CO),.:N*CH,*CO‘'NH:NHPb, 
forms colourless needles, m. p. 213°. 

A second product of the condensation is ethyl succtnylglycylmalonate, 
C,H,:(CO),:N-CH,*CO-CH(CO,Et),, which forms colourless needles, 
m. p. 55°. 

. Succinylglycyl chloride and ethyl sodioacetoacetate condense to 
ethyl succinylglyeylacetoacetate, of which the colourless needles have 
m. p. 102°. 

Condensation with sodium acetylacetone leads to two products. 

Suceinylglycylacetylacetone, C,H,:(CO),:N-CH,*CO-CH(COMe),, forms 
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needles, m. p. 122°. Di(succinylglycyl)acetylacetone also yields needles, 
m. p. 150°. 
Ethyl cyanosuccinylglycylacetate, 
C,H,:(CO),*N-CH,*CO-CH(CN):CO,Et, 
forms colourless needles, m. p. 73°. 

Hippuryl chloride and ethyl sodiomalonate condense to a deriv- 
ative of 2 : 5-diketo-1 : 4-dibenzoylpiperazine and ethyl hippurylmalonate, 
0,H,"CO-NH-CH,:CO-CH(CO,Et),. The latter has m. p. 85°, and 
shows a positive ferric chloride reaction. With phenylhydrazine, ethyl 
|-phenyl-3-benzamidomethyl-5-pyrazolone-4 -carboxylate, 

(on no CH (CO,Et), , 
NHBzCH, CQ py, > 00, 

is obtained, m. p. 122—123°. It forms a well characterised, crystal- 
line sodiwm salt. The above derivative of 2: 5-diketo-1 : 4-dibenzoyl- 
piperazine has m. p. 116°; it dissolves in sodium carbonate, and on 
precipitation with acid, a substance, m. p, 137°, is obtained containing 
}H,0 less, and likewise giving a bluish-violet ferric chloride reaction ; 
on crystallising the compound m. p. 137° from ethyl alcohol, the 
substance of m. p. 116° is obtained. The latter is regarded as a con- 
densation of two molecules of the piperazine with a molecule of water. 

0-Hippurylacetylacetone, NHBz*CH,*CO:0O-CMe:CH:COMe, crystal- 
lises in platelets, m. p. 109°. 

Ethyl cyanohippurylacetate, NHBz*CH,*CO-CH(CN):CO,Et, forms 
colourless needles, m. p. 139°. The additive product with phenyl- 
hydrazine has m, p. 107°, E. F. A, 


Cholesterol. XVII. a-Cholestanol. Aporr Winpaus and C, 
Umrie (Ber., 1913, 46, 2487—2491).—a-Cholestanol yields on oxida- 
tion a ketonic acid, C,,H,;,0,. This is not in agreement with the usual 
formula C,,H,,O for cholestanol, and it is proved that the analytical 
data, particularly of cholestyl chloride and bromide, agree with the 
formula C,,H,,0 or C,,H;,0. Apparently on treatment of cholesterol 
with sodium and amy! alcohol, condensation and ring closure to a 
saturated compound takes place. Accordingly, cholestanol is not a 
dihydrocholesterol, but an isoamyl derivative of cholesterol, 

CH:OH 
CrsHu<bn.0.H,,' 
1al platelets, m. p. 118°. 


Retocholestanolcarboxylice acid, C,,H <00,H , Separates in long, 
y 25°44 00-0,H,,’ *°P g 


Cholestyl bromide crystallises in hexagor 


slender needles which sinter at 110°, m. p. 125°. The semicarbazone 
crystallises in long needles, m. p. 207°. EK. F. A. 


Isomeric Naphthenic Acids. Frank W. Busnone and I. W. 
Humpnrey (Highth Inter. Cong. App. Chem., 1912, 6, 57—67).—A 
quantity of commercial naphthenic acid from Baku, which contained 
about 50% of water and 5% of illuminating oils, was fractionally 
esterified. Several portions of 2 litres were heated with 200 c.c. of 
aleohol and 400 c.c. of sulphuric acid until the temperature rose to 140°, 
when a further 200 ¢,c. of alcohol was slowly run in. The distillate 
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was saponified, the hydrocarbons were removed by steam distillation, 
and, finally, the naphthenic acids were liberated and converted into 
methyl esters. These were fractionated and the constants of twenty- 
six fractions are given. The fraction 165—170° contained methyl 
hexanaphthenecarboxylate ; fraction 189—192°, methyl heptanaphthene- 
carboxylate ; fraction 210—212°, methyl octanaphthenecarboxylate, 
and fraction 220—224°, methyl nonanaphthenecarboxylate. The 
densities of the fractions rise continuously with the exception of 
fraction 200—204°, which agrees with the formula C,H,,*CO,Me, 
and thus contains a methyl isooctanaphthenecarboxy late. 

The residual, partly esterified naphthenic acids were then distilled 
in a current of natural gas from a copper still, when 40% passed over 
below 285° and 10% between 285—295°. The lower-boiling ethyl 
esters were redistilled and the fractions boiling below 236° were 
saponified, freed from hydrocarbons, and the naphthenic acids were 
finally separated into eighteen fractions. By means of diagrams it is 
shown that the optical-rotation curve for the acids is parallel to the 
curve for the methyl esters. The cause of the activity of petroleum 
is thus due to the naphthenic acids and not to impurities. The 
maximum levorotation is exhibited by the hexanaphthenecarboxylic 
acid and its ester. J.C. W. 


The Condensation of Aromatic Aldehydes with Pyruvic 
Acid. Eva Luprzynsxka and Ipa Smepiey (Biochem. J., 1913, 7, 
375—379).—A full account of work of which an abstract has already 


appeared (P., 1913, 29, 174). W. D. H. 


Camphenecarboxylic Acids and the Constitution of Cam- 
phene. Joser Hovusen and Ernst WittrrotH (Ber., 1913, 46, 
2283—2299).—If Wagner’s views with respect to the formation of 
camphene by the loss of hydrogen chloride from bornyl chloride are 
correct, the intermediate compound (II), formed by a similar removal 
of hydrogen chloride from a-chloroallocamphanecarboxylic acid (I), 
should give rise to two isomeric camphanecarboxylic acids (III 
and IV): 

CH,°CH--CH, CH,*'CH-—-CH, 
I I 
1 |. Me, | iL. OMe, | 
* O#, CCl-CO,H * CH—|——C-C0,H 
Nome” \oMe% 


CH,-CH—CH, CH,-CH,—CH, 


| | 
|__oMe, | |__ OMe, 
CH,--|——C-C0,H CH————-CH-C0,H 


a 
OH, :C~ \o:cH, 


III. BY. 


The authors find that two isomeric unsaturated acids of this compo- 
sition are formed when the methyl ester of a-chloroal/ocamphane 
carboxylic acid is heated with methyl-alcoholic potassium hydroxide, 
although only one of them could be isolated in a state of purity. 
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On oxidation, the camphanecarboxylic acids should be transformed 
into a- and 8-camphenilonecarboxylic acids (V and VI). 
CH,°CH CMe, CH,-CH—CMe, 


I I 
v.| 8, VI. | O8, 


| | | 
CH,°C(CO,H)*CO CO,H:CH-CH—CO 


Oxidation of the acids formed by the removal of hydrogen 
chloride from chloroallocamphanecarboxylic acid resulted in the 
formation of two isomeric ketonic acids having the composition of the 
camphenilonecarboxylic acids. The investigation of these acids is not 
yet complete ; both are very stable and can be distilled without decompo- 
sition, whereas a-camphenilonecarboxylic acid, being a B-ketonic acid, 
should be readily transformed by loss of carbon dioxide into camphen- 
ilone. In addition to the above ketonic acids, considerable quantities 
of hydropinenecarboxylic (a//ocamphanecarboxylic) acid were found 
amongst the oxidation products. It is probable that this acid was 
originally present in the mixture of unsaturated acids submitted to 
oxidation, and was formed by the reducing action of the methyl- 
alcoholic potassium hydroxide on the methyl ester of a-chloroadlo- 
camphanecarboxylic acid. 

Hydropinenecarboxylic acid, prepared from pinene hydrochloride by 
Houber’s method (A., 1906, i, 21), has m. p. 78°, [a]} -—18:26° in 
alcohol, and is converted by phosphorus pentachloride or thionyl 
chloride into the chloride, C,,H,*COCI, which forms a colourless liquid, 
b. p. 1109/10 mm., and yields a methyl ester, b. p. 119°/18 mm., and 
phenyl ester, b. p. 187°/14 mm. 

When heated for one hour with phosphorus pentachloride, hydro- 
pinenecarboxyl chloride yields a-chloroallocamphanecarboxyl (chloro- 
hydropinenecarboxyl) chloride, C,)H,,Cl*COCI, which sublimes with 
partial decomposition into hydrogen chloride and an _ unsaturated 
chloride. The chloro-chloride is obtained as a white, camphor-like 
mass, m. p. 118—119°, by evaporation of its ethereal solution after 
shaking with aqueous sodium carbonate. It probably consists of a 
mixture of two stereoiscmerides related to one another as the endo- 
and exo-modifications of bornyl chloride. This view is supported by 
the behaviour of the methyl ester, which is obtained by boiling the 
chloro-chloride with methyl alcohol for fifteen hours, and apparently 
consists of two stereoisomerides of different stability, one of the 
isomerides readily losing hydrogen chloride on distillation, whilst the 
other is stable. The stable (presumably exo-) chloro-ester can be isolated 
from the mixture by repeated distillation under diminished pressure 
and has b. p. 1319/13 mm. 

a-Chloroallocamphanecarboxylamide, prepared from the  chloro- 
chloride and ammonia in ethereal solution, has m. p. 122°, and when 
boiled with water loses hydrogen chloride, yielding an unsaturated 
amide, C,,H,,*CO-NH,, which crystallises in lustrous leaflets, m. p. 
210°, and when kept in contact with fuming hydrochloric acid over- 
night, is transformed into the original chloro-amide. 

When boiled with methyl-alcoholic potassium hydroxide, methyl 
a-chloroal/ocamphanecarboxylate yields an oil which consists of a 
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mixture of hydropinenecarboxylic acid and two isomeric camphene- 
carboxylic acids. One of the latter acids has been isolated, and 
crystallises in needles, m. p. 105°, b. p. 149—151°/11 mm. 

From the product of oxidation of the above acid mixture with potass- 
ium permanganate in alkaline solution, two isomeric ketonic (camphenil- 
onecarboxylic?) acids, O,)H,,O,, of m. p. 106° and 131°, together with a 
hydropinenecarboxylic acid of m. p. 71°, were isolated. The last- 
mentioned acid gave the same copper, lead, ferrous, ferric, mercuric 
and silver salts, and the same anhydride (microscopic, regular octahedra, 
m. p. 210°, b. p. 228°/16 mm.) as the original hydropinenecarboxylic 
acid of m. p. 78°, but differed from it in the magnitude and sign of its 
rotation ({a]} 11°29° in alcohol). 

The ketonic acid of m. p. 106° forms a semicarbazone (decomp. 203°), 
and when boiled with acetic anhydride yields an anhydride, C.)H,,0,, 
crystallising in leaflets, m. p. 114°. F. B. 


Ethyl p-Bromobenzoylacetate. Wiutiiam J. Have and Lamperr 
THore (Highth Inter. Cong. App. Chem., 1912, 6, 132—137).—The 
preparation of dehydro-p-bromobenzoylacetic acid by the method 
employed by Perkin in the case of the unsubstituted acid (A., 1885, 
277) is described. 

p-Bromotoluene was oxidised by boiling permanganate to p-bromo- 
benzoic acid ; this was converted into the chloride, which was then 
condensed with ethyl sodioacetoacetate, and, finally, the sodium 
compound of ethyl p-bromobenzoylacetoacetate was gently warmed 
with aqueous ammonia. The resulting ethyl p-bromobenzoylacetate, 
C,H,Br-CO-CH,°CO,Et, was obtained as a heavy oil, which, in 
extremely small quantities, gives a deep red colour with ferric 
chloride. It could not be distilled, and, when boiled in an open 
tube, it gave a quantitative yield of dehydro-p-bromobenzoylacetic acid, 


0,H,Br-CO-CH<°O 90-0, Br, in the form of small, yellow 
6t44 CO-CH 6t*4 y 


needles from glacial acetic acid, m. p. 261°. p-Bromobenzoylacetic 
acid, C,H,O,Br, was obtained by hydrolysing the ester with cold 3% 
potassium hydroxide in the form of needle-like plates which decom- 
pose at 106—107° into p-bromoacetophenone, and give a violet colour 
with ferric chloride. J.C. W. 


Spirans. III. Attempts to Prepare Optically Active 
Spirans and Asymmetric Rearrangement. Hermann Levcus 
and JOHANNES WourTKE (Ber., 1913, 46, 2420—2435, Compare Leuchs 
and Gieseler, A., 1912, i, 714).—In the preparation of bis-1-hydrind- 
one-2:2-spiran from dibenzylmalony] chloride, when aluminium chloride 
serves to eliminate hydrogen chloride, two by-products are obtained. 
The one, C,,H,,Cl, 1-chloro-2-benzylindene, m. p. 65°, amounts to 19% 
of the theoretical. The other is a yellow oil identified by means of its 
phenylhydrazone as 2-benzylhydrindone. Although only 10% have 
been separated, it amounts to 50% of the theoretical quantity. 

When ferric chloride is substituted for aluminium chloride, a much 
better yield of the bishydrindonespiran is obtained. Its properties 
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are in accord with the formula OH <oo >0<O02>0,H,. It 


forms a diphenylhydrazone and a mono-oxime, and also reacts with 
two molecules of hydroxylamine, forming a dioxime dihydrate from 
which the excess of hydroxylamine oxidises away two atoms of 
hydrogen. 

The mono-oxime (m. p. 215°) is converted by phosphorus penta- 
chloride in ethereal suspension into an amide, either 1-hydrindone- 
dihydrocarbostyril-2 :3-spiran or isocarbostyrilspiran. The mono- 
oxime shows no tendency to form an isooxazole. 

The 2-position of the carbonyl group in the spiran makes it possible 
to convert it into an acid, C,,H,,0,, 


e CH, Y 
CO,H°0,H,"CH,"CH<,5.2>0,H,, 
which when heated regenerates the spiran. 


Semicarbazide acetate in cold alcoholic solution converts the spiran 
into an inscluble mixed hydrazide of the carbamic acid and the acid 


CH,°CH:CH 
C,,H,,0,, namely, C,H, 27 


yee. i 
CON,H,CO'NH, CO-C,H,’ 70m Which the 

free acid is recovered. 

Hydroxylamine yields an oximic acid, 


H o_o. 
CO,H-OyH,:CHyCHC i? O1 CoH y 


which can be easily reduced with sodium amalgam, Two hydrogen 
atoms are taken up, and a new asymmetric carbon atom formed, the 
hydroxy-acid having the formula 

} , -CH.: ~CH,— 

CO,H-C,H,°CH, CH< oH (0 ay oy 
and being a mixture of two racemic forms. It does not tend toform an 
anhydride. The keto-acid is converted into the corresponding acid 
chloride by means of phosphorus pentachloride; this as low as 60° 
loses hydrogen chloride, and forms bishydrindonespiran. 

Ammonia acts on the spiran to form two compounds—the one, 

C,,H,,O,N, representing the amide of the ketonic acid, and the other, 
C,,H,,ON, being the corresponding nitrile, 


ON-C,H,-CH,-CH<p)!>0,H,. 


This constitution is confirmed by the fact that the action of ammonia 
on the keto-chloride gives rise to the same amide. 

The amide is not hydrolysed by cold concentrated hydrochloric acid, 
but converted into an anhydride, which is hydrolysed by heating with 
70% sulphuric acid at 170° to a spiran-anhydride. 

Crystallisation of the brucine salt of the ketonic acid yields a 
theoretical yield of the optically active dexiro-salt, both the crystals 
and the mother liquor being dextrorotatory. It is assumed that the 
laevo-acid salt is enolised and the enol re-converted into the ketonic 
d-salt, since the equilibrium is determined entirely in this direction 
owing to the crystallisation of the d-salt as fast as it is formed. 

The transformation is an instance of asymmetric rearrangement 
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rather than of autoracemisation, since the optically inactive enol gives 
rise exclusively to an optically active acid. 

The d-ketonic acid slowly but completely loses its activity on 
keeping in chloroform solution, and still more quickly in neutral or 
alkaline aqueous solution, owing to conversion into the enol. 

An optically active bishydrindonespiran could not be obtained by 
eliminating hydrogen chloride from the active keto-chloride. 

Bishydrindonespirandioxime dihydrate forms colourless, slender 
needles, m. p. 175° (decomp.). 

The Beckmann rearrangement product, C,,H,,0,N, of the mono- 
oxime separates in long, colourless needles, m. p. 255° (decomp.) ; it 
gives no ferric chloride reaction. 

The mixed hydrazide from the spiran and carbamic acid, C,,H,,0,N, 
crystallises in short needles, m. p. 245° (decomp.). 

The oxime of 1-hydrindone-2-benzyl-o-carboxylic acid forms dome- 
like prisms, m. p. 188° (decomp.). 

The amide, prepared from the keto-chloride by the action of ammonia, 
has m. p. 138—140°, crystallising in massive, four-sided platelets. 

The brucine salt of the dextro-ketonic acid forms transparent, 
massive crystals, m. p. 180—183°. The acid derived from it has 
[2]> +64° in chloroform. The pure active acid could not be obtained 
—a product evaporated at 20° had m. p. 128—141°, [a]? +56° In 
benzene the pure acid had [a]> +79°; it racemises here more quickly 
than in chloroform. EK. F. A. 


Spirans. IV. Stereochemical Treatment of the Keto- 
Enol Question. Hermann Leucus (Ber., 1913, 46, 2435—2442. 
Compare Lapworth, T., 1904, 85, 30; K. H. Meyer, A., 1911, i, 350, 
940).—1-Hydrindone-2-benzyl-o-carboxylic acid when treated with 
bromine in chloroform solution readily forms a brominated ketonic 


acid, CO,H-C,H,CH,CBr<p2>C,H,. Proof of this structure is 


afforded by the fact that on heating with ammonium hydroxide, the 
bromine is displaced and a lactone formed, namely, dihydroisocoumarin- 
L-Aydrindone-3 : 2-spiran, OH.< ood >< Ge 2 >CsHy 

If in the process of bromination the first stage is the formation of 
an enol, CO,H "C,H, CH, Cog) >O,Hy which contains no asym- 
metric carbon atom, then on bromination of the optically active 
1-hydrindone-2-benzyl-o-carboxylic acid, an optically inactive product 
should result. 

Actually an optically active ({a], +6°5°) product is obtained 
containing much inactive brominated keto-acid. Heating with sodium 
carbonate changes the sign of the rotation, and it was possible to 
isolate the pure 1-dihydroisocowmarin-1-hydrindone-3 : 2-spiran, which 
erystallises in lustrous needles, m. p. 175—-176°, [a]} — 65°3°. 

This is the first optically active substance in which the spiran carbon 
atom is the asymmetric centre. 

Bromination of ketones does not in consequence necessarily involve 
the intermediate formation of enol; in this case about 5—10% of 
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the brominated product is optically active. It is considered that even 
in this instance the greater part of the bromination involves the 
intermediate formation of the enol, and that this will be still more the 
case with substances which are more easily enolised. 

2-Bromo-a-hydrindone-2-benzy!l-o-carborylic acid forms colourless 
crystals pointed at one end, m. p. 154°; they are converted into the 
lactone on fusion. 

Dihydroisocoumarin-1-hydrindone-3 : 2-spiran crystallises in needles 
or prisms, m. p. 153—154°. E. F, A. 


Studies in Esterification. V. Hsterification of Amides and 
Thioamides and the Formation of Dithio-esters. E. Evmer 
Rew (Lighth Inter. Cong. App. Chem., 1912, 25, 423—430. Compare A., 
1909, ii, 650; 1910, i, 481 ; 1911, i, 199; ii, 477).—In earlier papers 
it has been shown with reference to esterification that benzamide is 
the analogue of benzoic acid, and that mercaptan is the analogue of 
alcohol. It is now shown that benzamide can be esterified by 
mercaptan, and thiobenzamide by alcohol or mercaptan. 

Ethyl thiolbenzoate is readily decomposed into mercaptan and 
benzamide by the action of ammonia at 20°, whereas ethyl benzoate 
reacts but slowly with ammonia even at 200°. Benzamide is readily 
esterified in presence of hydrochloric acid, which not only catalyses . 
the reaction, but also combines with the ammonia so that the action 
proceeds to completion, and it was therefore expected that hydrogen 
chloride would similarly accelerate the esterification of benzamide by 
mercaptan. On heating benzamide in a sealed tube at 100° with 
mercaptan, saturated with hydrogen chloride at -— 20°, ethyl thiol- 
benzoate and ammonium chloride were produced. Thiobenzamide 
unites with about 1:5 mols. of hydrogen chloride to form an amber- 
coloured liquid, whilst other thioamides combine with about 1 mol. 

Ethyl dithiobenzoate can be prepared by treating thiobenzamide, 
saturated with dry hydrogen chloride at 0°, with rather more than the 
calculated amount of mercaptan, and leaving the mixture in a sealed 
tube for about five weeks; the ester has b. p. 180°/28 mm., D3 1'1477, 
Df 1:1439, apparent coefficient of expansion 0—25°, 0:000699, molecular 
volume, 159-28, viscosity at 25°, 0°03117, and fluidity at 25°, 32:09. 
These constants are compared with those of ethyl benzoate and ethyl 
thiolbenzoate. Ethyl dithiobenzoate is readily transformed into 
thionbenzamide by alcoholic ammonia at the ordinary temperature. 
The reaction: Ph:CS‘NH,+C,H,SH = Ph-Cs-SEt+NH, is 
therefore reversible. E. G. 


Action of Potassium Xanthate-on Halogen-malonic Acids. 
Enar Brumann and Erik Host Mapsen (Highth Inter. Cong. App. Chem., 
1912, 25, 359—342).—It has been shown in earlier papers (A., 1905, 
i, 625 ; 1906, i, 625, 626) that by the action of potassium xanthate on 
the halogen derivatives of certain organic acids, xanthyl derivatives 
are produced which, on treatment with ammonia, are converted into 
thiol acids. The action of potassium xanthate on bromomalonic, 
bromoisopropylmalonic, bromoethylmalonic, and bromobenzylmalonic 
acids has now been studied. These acids yield xanthyl derivatives 
which are very unstable, and from which pure xanthylmalonic acids 
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cannot be obtained. On heating the acidified solutions, the corre- 
sponding monobasic acids are produced, and in this way xanthylacetic, 
a-xanthylbutyric, and {-phenyl-a-xanthylpropionic acids have been 
isolated. 

If the solutions of potassium xanthate and alkali halogenmalonates 
are acidified immediately after they have been mixed, an entirely 
different reaction takes place and dixanthyl is produced, thus: 
20Et‘CS'SK + R-°CBr(CO,K), + 3HCl = OEt-CS,CS,-OEt + 
R:CH(CO,H), + KBr + 3KCIi. 

B-Phenyl-a-xanthylpropionic acid, CH,Ph*CH(CO,H)‘S-CS-OEt, 
m. p. 89—-90°, prepared by the action of potassium xanthate on 
sodium a-bromophenylpropionate, forms colourless crystals, and when 
treated with a mixture of aqueous ammonia and alcohol, is converted 
into a-thiol-B-phenylpropionic acid, CH,Ph*CH(SH):CO,H, b. p. 
184—187°/11—12 mm., m. p. 46°, which forms colourless crystals. 
By the action of copper sulphate on the alkali salts of this thiol acid, 
the latter is oxidised to a-disulphido-B-phenylpropionic acid, 

[CH,Ph-CH(CO,H)],8,, 
and the cuprous salt of the thiol acid is precipitated. The disulphido- 
acid can be obtained as a crystalline solid by oxidising the thiol acid 
with iodine. E, G. 


as-Phthalyl Chloride. Jonannes Scuerper (Ber., 1913, 46, 
2366—2370).—The author (A., 1912, i, 542, 559) has shown that the 
unsymmetrical formula, O,H <O52>0, proposed for phthalyl 
chloride is untenable on both chemical and physical grounds, and 
Ott (A., 1912, i, 828) has obtained the isomeric asymmetric form of 
phthalyl chloride. The behaviour of the new chloride towards com- 
pounds of the type of ethyl sodioacetoacetate and towards ammonia 
has been now studied as well as the ultra-violet absorption spectra. 

Both chlorides behave similarly with ethyl acetoacetate, since in 
each case reaction involves the formation of a compound 

COCI-C,H,*CO-CHAc,. 

Hence the behaviour of such chlorides with sodium acetoacetate as 
also with ammonia gives no clue as to their structure. 

Both chlorides give exclusively o-cyanobenzoic acid with ammonia, 
but the new asymmetric chloride reacts more slowly. There is thus a 


considerable difference in the stability of the complexes ChH<g02>0 
2 


and OF <2 >0. The asymmetric chloride absorbs less strongly 


than phthalic acid or its esters in the ultra-violet. E. F. A. 


Methylcarbonato-derivatives of Phenolcarboxylic Acids 
and Their Use for Synthetical Operations. IX. Emi Fiscner 
and Max Rapaport (Ber., 1913, 46, 2389—2401),—In part already 
abstracted (this vol., i, 731). 

[With H. Strauss. ]|—7'rimethylcarbonatophloroglucinolcarboxylic acid, 
obtained on treating phloroglucinolcarboxylic acid with methyl! chloro- 
formate in presence of dimethylaniline, forms small, colourless prisms, 
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m. p. 122° (decomp.), and no longer shows a bluish-violet coloration with 
ferric chloride. It is converted into the corresponding chloride by 
phosphorus pentachloride. E. F. A. 


Pyrimidines. LV. The Catalytic Action of Esters in the 
Claisen Condensation. Treat B. Jonnson and Axtuur J. HiLw 
(Eighth Inter. Cong. App. Chem., 1912, 6, 147—156 *).—Ethy] phenoxy- 
acetate undergoes a Claisen condensation in ethereal solution in 
presence of sodium to form the sodium compound of ethyl ay-di- 
phenoxyacetoacetate, OPh-CH,*CO-CH(OPh)-CO,Et. The same sub- 
stance was produced in presence of ethyl acetate, and no evidence of 
the formation of the condensation product of the two esters, namely, 
ethyl y-phenoxyacetoacetate, could be obtained. As has since been 
described (A., 1912, i, 912), the crude sodium salt condenses with 
thiocarbamide to form 2-thio-5-phenoxy-4-phenoxymethyltetrahydro-6- 
pyrimidone, and the yield of this insoluble product has been taken as 
an indication of the extent of the above Claisen condensation under 
different conditions. It is found that ethyl acetate acts as a catalyst, 
the addition of 0°5 mol. more than doubling the yield. J.C. W. 


Some Derivatives of 4-Hydroxyisophthalic Acid. Francis 
D. Dover (Highth Inter. Cong. App. Chem., 1912, 6, 81—85).—During 
the steam-distillation of large quantities of methy! salicylate, the 
author has sometimes obtained, towards the end of the operation, 
crystals of dimethyl 4-hydroxyisophthalate (Jacobsen, A., 1878, 583). 
Its presence is ascribed to irregularities in the manufacture of salicylic 
acid, since 4-hydroxyisophthalic acid may be prepared by the action of 
carbon dioxide on sodium salicylate at 370° (Ost, A., 1876, 521). 

Partial esterification of the acid and also partial hydrolysis of the 

dimethyl ester lead to the same mono-ester, which 

OH erystallises in transparent plates with 1H,O from 
/\co H diluted alcohol, has m. p. 187° when anhydrous, and 
| |~ 2" gives a reddish-purple coloration with ferric chioride. 
™ From the fact that it yields methyl anisate on heating, 
CO,Me and according to V. Meyer’s ester law, it is the para- 

ester (annexed formula), J.C. W. 


Carminic Acid. Orro Dmrors (Annalen, 1915, 399, 1—35).— 
Investigations of the three ‘‘insect” dyes, carminic acid, kermesic 
acid, and Jaccaic acid, have been carried out concurrently in the 
expectation, which has been justified, that the results would mutually 
confirm one another. The structure of kermesic acid, which is the 
simplest of the three, has been determined (Dimroth and Scheurer, 
this vol., i, 980). The present paper, however, deals mainly with 
carminic acid. The remarkable and unexpected result has been 
established that this acid and kermesic acid are derivatives of an 
anthraquinone, 

[With G. Weurines and L. Hotcu.|—Carminic acid, isolated from 
cochineal by Schunck and Marchlewski’s process (it is advantageous, 
however, to decompose the lead lake by sulphuric acid and methyl, not 


* and J. Amer. Chem Soc., 1918, 35, 1023—1034. 
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ethyl, alcohol), is oxidised by hydrogen peroxide and aqueous sodium 
hydroxide in the presence of a little cobalt sulphate as catalyst, 
whereby carminoquinone is formed as a labile intermediate product, 
the final product, after acidification with 80% acetic acid, being a 
sparingly soluble sodium hydrogen salt, C,,H,,0,,Na,,5H,0O, yellow 
crystals, By trituration with dilute hydrochloric acid at 0° and 
crystallisation of the product from cold ethyl acetate, this salt yields 
2 : 6-dihydroxy-8-methyl-a-naphthaquinone-3 : 5-dicarboxylic acid, 
CO-C:OH 

CO,H CoHMe(OH)<09.0-C0,H? 
a pale yellow, extremely hygroscopic, crystalline powder, which forms 
a sodium salt, C,,H,O,Na,,4H,O, orange needles, and yields car- 
minazarin by oxidation with potassium permanganate and sulphuric 
acid, The orientation of the substituents in the dicarboxylic acid is 
determined by its oxidation to carminazarin and by the colour 
reactions of the acidawhich are identical with those of 2 : 6-dihydroxy- 
a-naphthaquinone (compare Dimroth and Kerkovius, following abstract), 
By gentle warming with water, the acid loses carbon dioxide and 
yields 2 : 6-dihydroxy-8-methyl-a-naphthaquinone-5-carboxylic acid, 

9H,0,, 

brownish-yellow needles (potassium salt, C,,H,O,K, citron-yellow 
needles ; dipotassiwm derivative, C,.H,O;K,, orange-red crystals), 
which develops a red coloration with alkalis, \brownish-yellow with 
concentrated sulphuric acid, and brownish-red with alcoholic ferric 
chloride. The monocarboxylic acid, which is obtained more con- 
veniently by heating the sodium hydrogen derivative of the di- 
carboxylic acid with .V-hydrochloric acid on the water-bath, reacts 
with bromine in glacial acetic acid at 40° to form 7-bromo-2 : 6-di- 
hydroxy-8-methyl-a-naphihaquinone-5-carbouylic acid, C,,H,O,Br, m. p. 
240—244°, yellow needles. The brominated acid forms a-bromocarmin 
by treatment with hydrobromic acid, and Will and Leymann’s 
B-bromocarmin by treatment with bromine in cold methyl alcohol ; 
the latter is thns definitely proved to be 3:5: 7-tribromo-2 : 6-di- 
bhydroxy-8-methyl-a-naphthaquinone, 

The constitution, 2:3: 6-trihydroxy-8-methyl-a-naphthaquinone-d- 
carboxylic acid, previously ascribed by the author to carminazarin, is 
supported by the fact that its oxidation product, carminazarinquinone, 
reacts with alcoholic o-phenylenediamine to form a diphenazine, 

Cy,H,,05N, 
yellow needles, the acetyl derivative, C,,H,,0,N,, of which still forms 
a sparingly soluble sodium salt. 

| With B. Kerxovivus. |—The largest, well characterised fission product 
of carminic acid is coccinin, obtained by Hlasiwetz and Grabowski in 
1867 by fusing the acid with potassium hydroxide. Prepared at 
170—200° by a modification of these authors’ process, coccinin, 
C,,H,,0,, has been obtained as a crystalline substance which forms 4 
tetra-acetyl derivative, C,,H,.O,,, m. p. 242—244°, faintly yellow 
crystals. By oxidation in 6% sodium hydroxide with air or oxygen 
until the colour of the solution has changed from yellow through green 
to a pure violet, and then acidifying with hydrochloric acid, coccinin 
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yields coccinone, C,,H,,0,, dark brown, metallic crystals, which begins 
to decompose at 250°, and forms a triacetyl derivative, C,,H,.0,9, 
m. p. 210°, orange-red crystals, and three barium salts, one of which 
crystallises in glistening leaflets, and has a composition, 
2C,,H,,0;Ba,(C,,H,,0;),Ba, 

analogous to that of the sodium hydrogen salt of 2: 6-dihydroxy- 
8-methyl-a-naphthaquinone-3 : 5-dicarboxylic acid. In concentrated 
sulphuric acid, coccinone develops a violet colour which changes to 
blue on the addition of boric acid—a reaction similar to those exhibited 
by most hydroxyanthraquinones. 

Coccinone is reduced to coccinin by zinc dust and ammonia, and is 
oxidised by hydrogen peroxide and aqueous sodium hydroxide below 
20°, yielding cochenillic acid and a second, unexamined acid. The 
author is of opinion that coccinin and coccinone are derivatives of 
anthranol and of anthraquinone respectively. The formation of 
cochenillic acid determines the orientation of a hydroxyl, methyl, and 
carboxyl group in coccinone which, therefore, receives the constitution 
C\HMe(OF) <5, 1 c100, OR? whilst coccinin is regarded as 

. CH —C:-CMe——CH 
! 
CHM e(OH)¥< 0 (0H)-C-C(CO,H):0-08 * 
0(OH):C*-CMe ——CH 
CES Daten C-C(CO,H):0-0H" 

By heating with water at 200° or with dilute sulphuric acid at 
170°, coccinone loses carbon dioxide and yields decarboxycoccinone, 
HMe(OH):<oo Hone don reddish-brown crystals, which forms 
a purplish-red solution in alkalis, and dissolves in concentrated 
sulphuric acid with a blue colour changing to violet after the addition 
of boric acid. 

[With L. Hotcu.]—The question remains to be discussed whether 
carminie acid is a derivative of anthraquinone, or whether the 
anthracene nucleus in coccinin is produced during the fusion of 
carminic acid with potassium hydroxide. By distillation with zine 
dust in a current of hydrogen, carminic acid yields about 5% of a 
mixture of hydrocarbons which apparently contains anthracene and 
a-methylanthracene, since in the mixture, after oxidation, anthra- 
quinone has been certainly identified, whilst a substance, m. p. 165°, 
has also been obtained which has the very characteristic crystalline 
form of a-methylanthraquinone. 

When boiled with dilute sulphuric acid, carminic acid yields about 
10% of a trihydroxymethylanthraquinonecarboxylic acid, C,H, )0,, m. p. 
above 305° which crystallises in needles, and is converted by water 
at 230—240° into a trihydroxymethylanthraquinone, C,,H,,0;, brick- 
red needles, C. 8. 


2:6- and 2: 7-Dihydroxy-a-naphthaquinones. Oro DimrotH 
and BerTHoLp Kerkovius (Annalen, 1913, 399, 36—43),—By treat- 
ment with acetic anhydride containing a few drops of concentrated 
sulphuric acid, 6-hydroxy-B-naphthaquinone yields 1:3: 4 : 6-tetra- 
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acetoxynaphthalene, C,,H,,O,, m. p. 181—182°, colourless leaflets. By 
hydrolysis with methyl-alcoholic potassium hydroxide, the passage of 
oxygen through the resulting solution, and acidification, 2 : 6-dihydrozy- 
a-naphthaquinone, C,)H,O,, yellow crystals, is obtained. It forms a 
diacetyl derivative, yellow leaflets, and dissolves in sodium carbonate 
and sodium hydroxide with a blood-red colour, and in concentrated 
sulphuric acid with a brownish-yellow colour. By bromination in 
glacial acetic acid, 2: 6-dihydroxy-a-naphthaquinone forms a dibromo- 
derivative, C,,H,O,Br,, m. p. 283—286°, yellowish-brown crystals, 
which is converted by bromine in methyl alcohol into 3 : 5 : 7-tribromo- 
-2 : 6- dihydroxy - a-naphthaquinone, C,)H,0,Br,, m. p. 242°, yellow 
crystals ; the latter dissolves in sodium carbonate or hydroxide, or in 
concentrated sulphuric acid, with a reddish-brown colour. 

By reactions similar to the preceding, 7-hydroxy-f-naphthaquinone 
bas been converted into 1:2: 4:7-tetva-acetowynaphthalene, m. p. 
140—141°, colourless crystals, from which 2: 7-dihydroxy-a-nuphtha- 
quinone, decomp. above 200°, o:ange-yellow needles, has been obtained. 
The latter dissolves in aqueous sodium hydroxide and in concentrated 
sulphuric acid with a crimson-red colour, and by bromination in glacial 
acetic acid yields 3:6 :8-tribromo-2 : 7-dihydroxy-a-naphthaquinone, 
m. p. 228—229°, pale yellow prisms, the solution of which in sodium 
carbonate or hydroxide is much more blue than that of the preceding 
isomeride, 

Mention has been made (Dimroth, preceding abstract) of the 
importance of the preceding colour reactions in connexion with the 


constitutions of §-bromocarmin and of 2 : 6-dihydroxy-8-methyl-a- 
naphthaquinone-5-carboxylic acid. C. 8. 


Kermes Dye. Orto DimrorH and WitHEeLM Scuevurer (Annalen, 
1913, 399, 42—61).—In addition to kermesic acid, kermes dye 
contains about 0:06% of a second acid, C,,H,O,, which is called flavo- 
kermesic acid. It crystallises in needles or prisms. In the optical 
properties of iis solutions and as a dye, it shows very little resem- 
blance to kermesic acid, and, therefore, has not been studied thoroughly. 
The separation of flavokermesic acid from kermesic acid is effected 
best by utilising the facts that the disodium salt of the latter is almost 
insoluble in hot 2N-sodium acetate, whilst sodium flavokermesate 
dissolves fairly easily. The presence of flavokermesic acid in kermesic 
acid is easily detected by the colour of the solution in concentrated 
sulphuric acid containing boric acid; the solution of the pure acid 
is a clear blue, that of the impure acid is dull, or a dirty bluish- 
violet. 

When heated with water at 150°, kermesic acid loses carbon dioxide, 
and is converted into decarboxykermesic acid, C,,H,,0,, red needles, 
which begins to sublime above 150°, carbonises without melting, 1s 
almost insoluble in sodium hydrogen carbonate, and dissolves in 
aqueous sodium hydroxide and in concentrated sulphuric acid contain- 
ing boric acid, forming solutions which have the same colours as the 
corresponding solutions of kermesic acid. Kermesic acid yields 
a-bromocarmin by bromination in boiling 50% acetic acid. When 
brominated in boiling glacial acetic acid, however, it is converted into 
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bromococein, C,,H,O,Br, m. p. 259—260° (decomp.), red needles, 
which forms a potassium hydrogen salt, C,,H,O,BrK,C,,H,O,Br, and 
a tetra-acetyl derivative, C,,H,O,BrAc,, yellow crystals, and yields 
cochenillic acid by oxidation with warm alkaline hydrogen peroxide in 
the presence of a trace of a manganous salt. These results indicate 
that bromococcin must have the constitution 
CO-C-CMe——CH 
| 
CoBr(OH)s<09.0-0(C0,H):C-OH" 

The three homonuclear hydroxyl groups cannot be in the vicinal 
position because bromococcin resembles purpurin, not anthragallol, in 
its dyeing function. 

When kermesic acid or bromococcin is brominated in methyl 
alcohol and the product is treated with concentrated hydrobromic 


ucid, tribromococein, OH-C,MeBr,<po>CsBr(OH),, m. p. 245—248° 


(decomp.), is obtained, which crystallises from acetic acid in long, red 
needles. It dissolves in concentrated sulphuric acid with a reddish- 
violet colour, which changes to deep blue by the addition of boric acid. 
It forms a tetra-acetyl derivative, C,,H,O,Br,Ac,, m. p. 223°, greenish- 
yellow needles, and is converted into nitrococcusic acid by fuming 
nitric acid. A substance, C,,H,O,;Br,, yellow needles, is obtained as a 
by-product in the preparation of tribromococcin. 

Kermesic acid, C,,H,,0,, and bromococcin, C,,H,O,Br, are nearly 
related substances. Hence from the constitution of the latter, it is 
very probable that kermesic acid, which does not exhibit the properties 
of an aldehyde, has the constitution 

CO:C-CMe——CH 

CoAc(OH)s<09.0-C(CO,H):C-OH’ 
This deduction is supported, not only by the formation of tribromo- 
coccin by bromination, but also by the result of the distillation of 
kermesic acid with zinc dust. The mixture of hydrocarbons thus 
obtained contains a-methylanthracene (isolated as the styphnic acid 
compound, and identified in the form of a-methylanthraquinone) and, 
probably, anthracene. 

[With A. E. SHernpau.}—The wax which is obtained in working up 
the kermes dye is ceryl cerotate, C,,H,),0., m. p. 81°, colourless 
leaflets, since it yields ceryl alcohol and cerotic acid by hydrolysis. 

C.8 


Stick-lac Dye. Orro Dimrorn# and SrerHan GOLDSCHMIDT 
(Annalen, 1913, 399, 62—90).—Stick-lac or gum-lac contains, 
embedded in resin, wax, and other substances, a small quantity of 
a red dye similar to cochineal. ‘The dye has been called laccaic acid. 
It is not, as supposed formerly, identical with carminic acid, but the 
two are closely related, giving solutions in alkalis of the same colour 
and exhibiting the same spectrum ; the characteristic absorption bands 
shown by the two acids in concentrated sulphuric acid, however, are 
differently situated in the two spectra, 

Laccaic acid is isolated as follows: Stick-lac is digested with water 
at 50°, the clear red solution when cold, is acidified with acetic acid, 
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decanted from the precipitated resin, evaporated to a small bulk, and 
acidified with hydrochloric acid ; the crude laccaic acid thus obtained 
is crystallised from hot 85% formic acid, washed, dried at 60—70°, and 
finally crystallised from hot dilute hydrochloric acid. It has the 
formula C,,H,,0,,, not C,,H,,0, as stated in the literature, crystallises 
in dark red, microscopic rhombohedra, decomposes and yields a trace 
of a red sublimate when heated, and does not form crystalline salts 
except a sodium hydrogen salt, C,)H,,0,)Na ,0,)H,,0,)Na. Its dyeing 
properties are similar to those of carminic acid. Laccaic acid neutral- 
ises five equivalents of barium hydroxide, and when treated with 
acetic anhydride and a few drops of concentrated sulphuric acid yields 
a triacetyl derivative, C,,H,,0,,,0,H,O,, m. p. 176°, reddening at about 
160°, yellow, microscopic needles (from acetic acid). 

By reduction with tin and hydrochloric acid or with zinc dust and 
boiling aqueous ammonia, laccaic acid is converted into a substance, 
C.9H,,0,, brownish-yellow rhombohedra, which is oxidised by hydro- 
chloric acid and cupric chloride to a substance, C,,H,,O,, which differs 
from laccaic acid in its colour reactions ; the substances C,,H,,0, and 
C,,»H,,0, are probably related as quinol and quinone. 

An alkaline solution of laccaic acid is readily oxidised by hydrogen 
peroxide in the presence of a trace of a cobalt, manganese, cerous, or 
ferrous salt. When one molecular proportion of hydrogen peroxide is 
used, the solution contains an unstable intermediate oxidation product, 
since by acidifying the solution and adding sulphurous acid, laccaic 
acid is recovered. The complete oxidation requires 2°5 to 3 molecular 
proportions of hydrogen peroxide, manganous chloride being the best 
catalyst. The oxidation product thus obtained is calaic acid, 
C,,H,,0,,, which crystallises from ether in small, yellow prisms con- 
taining ether of crystallisation and from water in needles containing 
24H,O. Calaic acid contains three carboxyl groups and one carbonyl 
group, does not possess dyeing properties, and forms a crystalline 
barium salt (by means of which it is best purified) and a silver salt, 
CygH 0 Ags, ; — : 

By bromination in glacial acetic acid, calaic acid yields two products. 
One of these is an a-ketonic acid, C,,H,,O,Br, m. p. 208—209°, 
brownish-yellow crystals, which forms a phenylhydrazone and semt- 
carbazone, develops a dirty reddish-violet coloration with ferric chloride, 
and by treatment with methyl-alcoholic hydrogen bromide yields an 
additive compound of the methyl ester, C,,H,,O,Br,,HBr, m. p. 
133—134° (decomp.), colourless needles, When heated with concen- 
trated sulphuric acid at 80—90°, the ketonic acid loses carbon mon- 
oxide and yields an acid, C,,H,,0,Br., m. p. 245—246° (decomp.), 
which is monobasic and develops an intense violet coloration with 
ferric chloride. 

The second and more important product of the bromination of calaic 
acid is B-bromolaccain, C,,H,O,Br, which is separated from the other 
product by mvaus of its solubility in cold acetone. -Bromolaccain 
has m. p. 234—235° (decomp.), separates from aqueous solution in 
stout crystals containing 2H,O, and forms a potassium salt, 

C,,HO,BrK,,H,0, 
hexagonal plates. It develops a deep red coloration with ferric 
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chloride, dyes wool reddish-yellow in an acid-bath, and by treatment 
with acetic anhydride and concentrated sulphuric acid forms diacetyl- 
B-bromolaccain anhydride, C,,H,O,Br ; the last reaction proves that 
B-bromolaccain contains two carbonyl groups in the ortho-position and 
two hydroxy] groups. 

Since B-bromolaccain presents in its behaviour a close analogy to 
B-bromocarmin and resembles 2 : 6-dihydroxy-a-naphthaquinone in its 
colour reactions (Dimroth and Kerkovius, preceding abstract), there 
can be little doubt that its constitution is 

CO,H*C: 0(CO,H)-C*CO-C*OH 

OH:-C CH:C-CO-CBr ~ 
This is supported by the following evidence. Just as 8-bromocarmin 
yields the indone derivative, a-bromocarmin, so f-bromolaccain in 
boiling aqueous solution yields with bromine, a-bromolaccain, 

CO:-C-C(CO,H):CBr 
| ] 

CBrs<00-0-CBr——=-0H 
colourless needles, which decomposes when heated and yields bromo- 
form and 2 : 6-dibromophenol-3 : 4 : 5-tricarboxylic acid, m. p. 257—258°, 
by treatment with sodium hypobromite; the tricarboxylic acid 
develops only a faint coloration with ferric chloride (therefore, the 
hydroxyl group is not in the ortho-position to a carboxyl group) and 
as a phthalic acid derivative yields a yellow dye by fusion with 
resorcinol and zine chloride. 

The constitution of B-bromolaccain is also supported by the fact that 
oxidation by hydrogen peroxide in glacial acetic acid on the water- 
bath produces hydroxytricarboxyphenylylyoxylic acid, 

OH:C,H(CO,H),*CO-CO,H, 
m. p. 229°5—230° (decomp.), flattened plates, which develops a brown- 
ish-red coloration with ferric chloride and is converted into a phenol- 
tetracarboxylic acid, m. p. 212—214° (decomp.), quadratic crystals, by 
concentrated sulphuric acid at 130—140°. 

A by-product of the oxidation of B-bromolaccain is a substance, 
C,,H,O,Br,, m. p. 188—190° (decomp.), which readily loses bromine 
aud probably has the constitution 

CBr, COHN COrH) C 0(CO,H)-C CO,H 
? tee -C-OH C. 8. 


[Angeli-Rimini Reaction of the Aldehydes.] ANGELO ANGELI 
(Atti R. Accad. Lincei, 1913, [v], 22, i, 851—854).—A reply to 
Balbiano (this vol., i, 733). R. V. 8. 


The New Decomposition of the Oximes. AnceLo ANGELI and 
Luigt ALESSANDRI (Atti R. Accad. Lincei, 1913, [v], 22, i, 735—744, 
Compare Angeli, A., 1912, i, 269)—Benzophenoneoxime decomposes 
rapidly at about 180°, yielding benzophenone, nitrogen and ammonia. 
The decomposition occurs at a lower temperature (140°) in presence of 
Copper oxide, whilst with cuprous chloride it begins a little above 100°. 
It was not possible to isolate a copper sali, but the silver salt was 
Prepared. It is stable when dry, but if kept in a moist state in 

3 u 2 
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the absence of air it evolves pure nitrogen, and benzophenone is formed 
at the same time. 

The silver salt of piperonaldehydeoxime behaves similarly. 

Fluorenoneoxime also decomposes at its m. p. (194°); the gas 
evolved contains nitric oxide as well as nitrogen, even when the 
decomposition is effected in the absence of air. 

The mixture of stereoisomeric oximes prepared from phenyl p-tolyl 
ketone (m. p. about 120°) decomposes above 200° in a like manner, 
nitric oxide being also formed. 

In the case of deoxybenzoinoxime and acetophenoneoxime decom- 
position is slight when the pure substance is heated, but becomes 
considerable in presence of cuprous chloride or of cupric oxide. 

Benzophenoneoxime, phenyl! p-tolyl ketoneoxime, and acetophenone- 
oxime are apt to decompose spontaneously on keeping. R. V.S8. 


Phototropy. Frrpinanpo Graziani and F. Bovint (Atti R. Accad. 
Lincei, 1913, [v], 22, i, 793—797).—The authors have prepared a 
number of diphenylhydrazones and p-ditolylhydrazones, none of which 
is phototropic. In some cases in which the compounds had been 
previously prepared, the m. p.’s were found somewhat different from 
those given in the literature. Benzaldehydediphenylhydrazone has 
m. p. 125°. 

Anisaldehydediphenylhydrazone, NPb,*N:CH°C,H,*OMe, forms 
colourless crystals, m. p. 76°. 

». Cuminaldehydediphenylhydrazone has m. p. 80—81°. 
Salicylaldehydediphenylhydrazone has m. p. 139—140°. 
Benzaldehyde-p-ditolylhydrazone, N(C,H,).*N-CHPh, crystallises in 

small, yellow prisms, m. p. 99°. 

Anisaldehyde-p. ditolylhydrazone, N(C,H,),*N:CH°C,H,°OMe, forms 
large, flat needles, m. p. 128°. 

Cuminaldehyde - p -ditolylhydrazone, N(C,H,),*N:CH:C,H,°CHMe,, 
crystallises in long, silky needles, m. p. 104°. 

Cinnamaldehyde-p-ditolylhydrazone,N(C,H,),*N>CH-CH:CHPh, forms 
flat, deep yellow needles, m. p. 143°. 

Salic ylaldehyde-p-ditolylhydrazone, N(C,H,)."N:CH:C,H,°OH, is 4 
greenish-yellow, crystalline powder, m. p. 126°. 

Piperonaldehyde-p-ditolylhydrazone, N(C,H,),*N:CH-C,H,-0,-CH,, 
forms colourless leaflets, m. p. 134°. R. V. 8. 


Tetra-alkylation of 1-Methylcyclohexanone. ALpin HALLER 
(Compt. rend., 1913, 15'7, 179—185. Compare this vol., i, 629), —Whilst 
the alkylation of cyclohexanone by means of sodamide proceeds but 
difficultly, methyleyc/ohexanone readily undergoes progressive alkyla- 
tion. Thus l-methylcyclohexan-6-one dissolved in ether, treated with 
sodamide, followed by the addition of methyl iodide, readily yields 
1 : 5-dimethyleyclohexan-6-one, b. p. 170—171° (corr.), Dj® 0°9146, 

n'® 14508 (compare Wallach, this vol., i, 482), together with a very 
ple amount of the 1 : l-isomeride. Further alkylation of the 1 : 5-com- 
pound yields 1:1:5- -trimethyleyclohewan- 6-one, b. p. 178—179°/755 mm. 
(corr.), Dj}® 0°9043, n> 1:4493, yielding in its turn 1;1:5 :5-tetra- 
moethyleyclohexan- -6-one (loc. cit.). The corresponding alcohols are 
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obtained by reduction with sodium in absolute alcohol. 1 : 5-Dimethy/l- 
cyclohexan-6-ol, a viscous liquid with an odour like eugenol, has 
b. p. 174:5—175°5°/748 mm. (corr.), Di? 0°9235, ni) 1°4628. 1: 1:5-Zri- 
methyleyclohexan-6-ol has a similar odour, b. p. 186—187°/753 mm. 
(corr.), Di? 0°9128, nZ 1°4600. 

Ethyl derivatives have been similarly prepared from 1-methyleyelo- 
hexan-6-one, the first stage giving 1-methyl-5-ethylcyclohexan-6-one, 
b. p. 194—196°/745 mm. (corr.), Df? 0°9162, nf} 14555. This then 
yields 1-methyl-1 : 5-diethylcyclohexan-6-one, b. p. 222—224°/757 mm. 
(corr.), Di? 09054, nf 1:4572, and finally 1-methyl-1 : 5 : 5-triethyleyclo- 
hexan-6-one, b. p. 249—252°/765 mm. (corr.), b. p. 123—126°/16 mm. 
(corr.), DP 0°9132, n> 1:4634. 

The corresponding alcohols have been prepared by reduction. 

1-Methyl-5-ethylcyclohexan-6-ol, b. p. 202—204°/761 mm. (corr.), 
D? 09268, n> 1°4689. 

1-Methyl-1 : 5-diethyleyclohexan-6-ol, b. p. 232—235°/749 mm. (corr.), 
D? 0:9206, n> 1°473. 

1-Methyl-1 :5 :5-triethylcyclohexan-6-ol, b. p. 258—260°/759 mm. 
(corr.), Di? 0°9255, np 1°4769. 

The successive introduction of methyl groups into cyclohexanone 
elevates the boiling point progressively, whilst causing a diminution in 
the density and the index of refraction, the same holding good for the 
corresponding alcohols, 

The introduction of ethyl groups into methyleyclohexan-6-one pro- 
duces a steady rise in the boiling point, whilst the density diminishes 
for the first two stages and increases at the third, the refractive index 
showing steady rise throughout. The same remarks apply to the 
corresponding alcohols. . G. 


Interaction of Diketones and Acid Amides. L. H. FriepBure 
(Highth Inter. Cong. App. Chem., 1912, 6, 131).—When molecular 
quantities of pure benzil and benzamide are distilled, a quantitative 
yield of benzonitrile, together with benzaldehyde and benzoic acid, is 
obtained. J.C. W. 


Oxidation of Hydroxyperinaphthindenone. III. Grtorato 
Errera (Gazzetta, 1913, 43, i, 583—594. Compare Errera and 
Cuffaro, A., 1912, i, 273).—The paper deals with some derivatives of 
hydroxyperinaphthindenone obtained from a substance mentioned in a 
former paper (A., 1911, i, 465) as having been prepared by the action 
of phenylhydrazine on hydroxyperinaphthindenone. The constitution 

of this substance is still being investigated. It 
dissolves in bromine water, yielding the hydrate 
of perinaphthindantrione (annexed formula) (com- 
pare Ruhemann, T., 1911, 99, 1446), which 
forms golden-yellow, prismatic crystals. These 
begin to decompose at about 110°, yielding the 
anhydrous perinaphthindantrione, which forms red crystals, m. p. 
about 273° (decomp.). The hydrate dissolves in cold concentrated 
sodium carbonate, yielding a white, crystalline substance from which 
acids regenerate the triketone. The hydrate yields a sodium bisulphite 
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compound ; hydroxylamine and phenylhydrazine do not give oxime 
or hydrazone, but reduce the substance. Both the hydrate and the 
anhydrous ketone readily yield an alcoholate, C,,H,,0,, which crys- 
tallises in yellow, triclinic plates. The triketone reacts with o-phenylene- 
diamine with production of the phenazine, C,,.H,,ON,, which crystallises 
in golden-yellow needles, m. p. 255—256°. The 
ff ~~ phenazine yields a hydrazone, C,,H,,N,, crystallising 
\_Z \No-o ™ violet lamin, m. p. about 299° (decomp. ). 
Y Be hee Reduction of the triketone (best with phenyl- 
\__/ C:OH hydrazine) leads to the formation of dihydrowyperi- 
naphthindenone (annexed formula), which can also 
be prepared by boiling the substance from phenylhydrazine and 
hydroxyperinaphthindenone with alcohol and sulphuric acid for six 
hours. Dihydroxyperinaphthindenone crystallises in silky, red needles, 
m. p. 258—259° (sintering previously). The potassium salt, 
C,,H,O,K,H,0, 
resembles permanganate in appearance. The salts of the substance 
are stable in the solid state, b:t are readily oxidised by air when in 
solution, yielding eventually naphthalic anhydride. Oxidation with 
bromine water regenerates the triketone. Conversely, the latter 
substance is partly reduced to dihydroxyperinaphthindenone when 
boiled with water. The author suggests that the blue coloration 
observed by Ruhemann (T., 1910, 97, 2027) when triketohydrindene 
is treated with potassium hydroxide is probably due to the transitory 
appearance of hydroxydiketohydrindene in its tautomeric form. 

On esterification with methy! sulphate, dihydroxyperinaphthindenone 
yields a monomethyl ether, C,,H,.O,,H,O, erystallising in golden- 
yellow leaflets or needles, which on heating melt and lose water below 
100°, giving the anhydrous substance, m. p. 115—135°. The dimethyl 
ether, C,,H,,0,, is obtained by the same method, and forms golden- 
yellow needles, m. p. 84—85°. The dibenzoyl derivative, C,,H,,0,, 
crystallises in greenish-yellow prisms, m. p. 217—218°. R. V.8. 


Improved Method for the Production of 8-Aminoanthra- 
quinone. M. L. Crosstey (Highth Inter. Cong. App. Chem., 1912, 
25, 351—-352).—-Aminoanthraquinone has been obtained by Bour- 
cart and also by Perger by heating sodium anthraquinone--sulphonate 
with solution of ammonia (25%) in a sealed glass tube. This method has 
now been found unsuitable for the preparation of the compound, as it 
is dangerous and gives only a small yield. A modified method has 
therefore been devised in which the reagents are heated at 190° in an 
iron tube, and the yield increased from 14% to 45%. When the 
ammoniacal filtrate from the B-aminoanthraquinone is acidified with 
hydrochloric acid, a brown precipitate is obtained which shows strong 
tinctorial properties with animal fibres. E. G. 


Syntheses in the Terpene Group. Wuiuiam H. Perkin, jun. 
(Kighth Inter. Cong. App. Chem., 1912, 6, 224—264).—A review of the 
chemistry of the known and possible menthenols and menthadienes 
with special reference to the syntheses accomplished by Perkin and his 
collaborators. 
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Terpenes. Polymerisation of Pinene. Grorar B. FraANKFORTER 
and F. W. Poprr (Highth Inter. Cong. App. Chem., 1912, 25, 363—369). 
—By the action of iodine on pinene in presence of aluminium iodide, 
a pinene hydriodide, b. p. 107°/7 mm., D 1°447, and , 1°6245, is 
produced, together with a di-iodide, C,,H,,[., b. p. 119—125°/7 mm., 
D 169. Both the hydriodide and di-iodide are decomposed by light 
with formation of dipinene and colophonene. 

Dipinene, (C,,)H,,)., b.p. 172°/7 mm., D,. 0°947, nF 152517, is 
optically inactive, and has a viscosity 101 at 25° as compared with 
water. Clolophonene, (C,,H,,),, m. p. 102—103°, is a pale yellow, 
erystalline substance ; it yields two éetrachloro-derivatives, (C,)H,,Cl),, 
one, m. p. 119—121°, obtained by treating it with potassium perman- 
ganate and hydrochloric acid, and the other, m. p. 99—102°, obtained 
by the action of sulphuryl chloride. Both dipinene and colophonene 
are remarkably stable. K. G. 


Constituents of Essential Oils. Reductions in the Sesqui- 
terpene Group. Frizprich W. Semmuer and Fexix Risse (Ber., 
19138, 46, 2303—2308).— Eudesmene, b. p. 122—124°/7 mm., 
D® 0:91964, my 1:50874, [a], +54°6°, obtained by the action of 
alcoholic potassium hydroxide on eudesmene dihydrochloride (which is 
produced when eudesmol is treated with hydrogen chloride in acetic 
acid solution; compare Semmler and Tobias, this vol., i, 885), can be 
reduced in acetic acid by free hydrogen under the catalytic influence 
of platinum black, producing tetrahydrocudesmene, C,,H,., b. p. 
122—122°5°/7°5 mm., D?° 0°8893, 2, 1°48278, [a], + 10°2°. 

Similar reduction of purified eudesmol, needles, m. p. 84°, not only 
removed the ethylenic linkings, but also affected the hydroxy! group, 
for the product is a hydrocarbon, C,;H4., b. p. 1179/55 mm., D®° 0°8896, 
my 1°48425, [a], +11°8°; this is strikingly different from the result of 
reduction in ethereal solution (Joc. cit.), the product of which is 
dihydroeudesmol, C,,H,,0. 

The action of ozone on eudesmene in acetic acid solution gave 
decided indications of the distinct natures of eudesmene and selinene ; 
one of the products was a substance, b. p. 180—200°/7 mm., D1 081, 
My 149429, [a], + 13°, which yields a semicarbazone. 

Catalytic reduction of guajol, m. p. 91°, in acetic acid solution by 
free hydrogen resulted in the simultaneous elimination of the ethylenic 
linkings and the hydroxyl group with the formation of tetrahydro- 
guajene, C,,Ho, b. p. 118—119°/7 mm., D” 0°8806, np 1°47840, 
[a> + 10°6°. 

Reduction of tricyclic a-santalol, b. p. 147—148°/4°5 mm., D®° 0-9745, 
Mp 1°50552, [a] +0°6°, in a similar manner yielded almost quanti- 
tatively a bicyclic tetrahydrosantalene, C,,H,., b. p. 115—116°/9 mm., 
D” 0:8655, np 1:46908, [a], +5°6°, not only the ethylenic linkings and 
the hydroxyl group, but also one of the rings having been eliminated. 
Reduction of bicyclic B-santalol, b. p. 158—158°5°/5 mm., D2? 0-97174, 
my 151357, |a]) —41°8°, yielded a product, b. p. 119°/10 mm., 
D® 0°8550, np 146612, [a], +2°8°, which is mainly a tetrahydro- 
santalene, C,,H,., probably containing a small quantity of a hexahydro- 
santalene due to a little monocyclic santalol, C,,H,,0, in the starting 
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product ; at the same time in the reduction a bicyclic saturated alcohol, 
C,,H,,0, was obtained, b. p. 155—160°/10 mm., D®° 0°9380, mp 1:48471, 
[a]p aa 4°4°, D. F. Z, 


The Hssential Oil of Jamaica Ginger. Francis D. Dopgr 
(Eighth Inter. Cong. App. Chem., 1912, 6, 77—80)—The lowest- 
boiling fractions of oil of ginger contain an aldehyde, which may be 
removed as the bisulphite compound, and has now been identified with 
decaldehyde (compare von Soden, A., 1900, i, 605). The aldehyde has 
D® 0:828, is optically inactive, is unstable towards alkalis, and changes 
spontaneously with the lapse of some years into an oil which smells 
like geraniol, and does not form a bisulphite compound or a seni- 
carbazone. J.C. W. 


Essential Oil of Witch Hazel. H. A. Dickinson Jowert and 
F, Lee Pyman (Pharm. J., 1913, 91, 129—130).—This oil had 
D 0°9001, an optical rotation of +4°29° in a 100 mm. tube, was 
slightly soluble in 90% alcohol, and gave a small quantity of colourless 
precipitate when mixed with absolute alcohol. It was found to 
consist chiefly of a sesquiterpene having Di} 0°8970, ap + 14°88°, and 
my 1°4916. A trace of a phenolic substance, a mixture of fatty acids 
in the free and combined state, and a mixture of solid saturated hydro- 
carbons were also isolated, whilst indications of the presence of other 
compounds, including oxygenated substances, were obtained. The 
oil contained 0°6% of acids (expressed as acetic acid) and 7°3% of 
esters (expressed as C,,H,,"C,H,0,). ww. F.&, 


Chemistry of Wood. The Resins of the Douglas Fir. 
Georce B. FRanKForTER and Harotp H. Brown (Fighth Inter. Cong. 
App. Chem., 1912, 25, 359).—The resin extracted from the wood of the 
Douglas fir yields a crystalline acid, C,,H,,O,, m. p. 143°5—144°'5°, which 
has been termed betic acid ; its salts, and bromine and iodine compounds 
have been prepared. K. G. 


Oxidation of Caoutchouc. Franz Kircnnor (KXolloid. Zeitsch., 
1913, 13, 49—61).—The author has carried out experiments on the 
oxidation of raw and vulcanised caoutchouc by means of air at the 
ordinary temperature and at 100°. It is shown that on account of 
the unsaturated nature of the caoutchouc, an autoxidation occurs 
which gives rise to the formation of a relatively unstable peroxide, 
which then undergoes a secondary oxidation: (1) C,»H,,+0, —> 
C19H 6925 (2) CyoHig+CioH 0. -> 2CyHy,9; (3) C,)H,,0 + 

2 —> ©,,H,,0,. This process is accompanied, in the case of raw 
caoutchouc, by a softening of the material, which 1s quite sticky at first 
and later becomes hard and has a glassy nature. The latter condition 
is due to the presence of the higher oxidation products. The oxidation 
of vulcanised caoutchouc is in the same way to be regarded as a 
primary formation of a peroxide which then decomposes, producing 
the same soft and sticky substance. Further oxidation produces the 
hard substances and free sulphuric acid. The action of the acid 
appears also to consist in an oxidation of the rubber, since the acid 
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is reduced to sulphur dioxide. In the oxidation at 100°, a separation 
of water occurs; this appears to be a result of the formation of 
sulphuric acid, since under the same conditions raw caoutchouc does 
not give rise to water. 

It is further shown that the combined sulphur-content after 
oxidation and extraction with alkali is reduced to two-thirds of the 
amount originally contained in the product. This and other observa- 
tions lead to the conclusion that vulcanisation consists in the addition 
of 8, or of a thiozone molecule to the hydrocarbon residue. Since 
the thiozone molecule is unstable, it is likely that vulcanised caoutchouc 
is a thiozonide, which probably is transformed into other products in 
the ageing process, and since the formation of the thiozone occurs 
most readily at 135—160°, the part played by the vulcanisation 
catalysts is to be explained by a local raising of the temperature. In 
the oxidation of caoutchouc by air, a notable increase in weight occurs 
with the formation of products soluble respectively in acetone and 
alkali which have an acidic character. It is also indicated that the 
bromide and nitrosite methods for the analysis of rubber consist of 
oxidation processes which are probably responsible for the untrust- 
worthy nature of the results of these processes. J. F.S. 


Synthesis of Glucosides by means of Ferments. EwmiLe 
Bourquetor (Bull. Soc. chim., 1913, [iv], 13, i—xxviii).—A lecture 
delivered to the Chemical Society of France on May 9th, 1913. 

J. F.S. 


Synthetic B-Glucosides of Terpene Alcohols. III. Juno 
HAMALAINEN (Biochem. Zeitsch., 1913, 53, 423—428. Compare this 
vol., i, 497, 639, 888).—By condensation of a-santenol and camphene 
hydrate with bromoacetyldextrose in the presence of silver carbonate, 
and the subsequent hydrolysis of the acetyl derivatives, the gluco- 
sides were obtained. a-Santenoltetra-aceiyl-d-glucoside, C,,H,,0,), 
m. p. 135°5—137° (corr.), yields on hydrolysis a-santenol-d-glucoside, 
C,,H,,0,, m. p. 122°5—125°5° (corr.), [a]? —44°63°. It is readily 
hydrolysed by emulsin. 

Camphenehydratetetra-acetyl-d-glucoside, C,,H,,0,,, m. p. 115—117° 
(corr.), yields on hydrolysis camphenehydrate-d-glucoside, C,,H,.Og, 
m. p. 96°5—102'5° (corr.), [a]> — 30°56°, which is slowly hydrolysed by 
emulsin, 8. B. 8. 


Eutannin. Witneitm Ricuter (Chem. Zenir., 1913, i, 1820—1821; 
from Arb. Pharm. Inst. Univ. Berlin, 9, 85—112).—Eutannin has the 
composition C,,H,,0,,H,O, [a]i? + 58°9°, and forms a crystalline sodiwm 
salt. It contains a carboxy] group and a lactone or anhydride 
grouping. When heated in a stream of hydrogen at 240°, a molecule 
of carbon dioxide is eliminated and pyrogallol sublimes. Some 
diphenylmethane is formed on distillation with zinc dust. Zutannin 
hydrate, C.,H,,0.9, contains two carboxyl groups owing to the opening 
of the lactone or anhydride ring ; the disodiwm salt forms a colourless 
precipitate. Eutannin is hydrolysed by emulsin to gallic acid and 
a substance which reduces Fehling’s solution on boiling. Gallic acid 
is similarly formed on hydrolysing with 10% sulphuric acid. 
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Acetyleutannin, C,.H,,0,(CO°CH,),,, formed on boiling with acetic 
anhydride, is a colourless powder composed of tiny, crystalline splinters 
which sinter at 180—185°, decomp. 215°. : 

Methyl] chloro-formate acts on eutannin to form a compound 

C3H,0,,(0°CO,Me),, 
a colourless, amorphous powder, which sinters at 150—153°, decomp, 
180°. Diazomethane acting ou this introduces four further methyl 
groups, yielding a product C,.H,,0,,(0°CO,Me),(OMe),,H,O. This is 
composed of small, crystalline splinters, which sinter at 125°, m. p. 
137°, decomp. 179°. 

Diazomethane acting on eutannin produces at first the methyl 
derivative, C,.H,,0,,(OMe),, an amorphous powder, which sinters at 
145°, decomp. 210—215°. On continued treatment the fully methylated 
compound, C,,H,,0,,(OMe),, is obtained, forming minute, crystalline 
Splinters, m. p. 154—155°. On hydrolysis with sodium hydroxide, 
trimethylgallic acid is obtained. 

The tannin obtained on hydrolysis of eutannin with sodium hydr- 
oxide has the composition C,,H,,O,,. Six hydroxyl groups in it are 
replaced by —O°CO,Me on treatment with methy! chloro-formate. 
The formula [(OH),(,H,"CO-O],C,H,(CO,H):0-C,H,O(CO)(OH), is 
proposed for eutannin. E. F. A. 


Arsenites of Alkaloids. A.trrep C. Mancorp (Zighth Inter. Cong. 
App. Chem., 1912, 1'7, 37—43).—Analyses of compounds of arsenious 
acid with various alkaloids showed that the acid does not form true 
salts with quinine, cinchonidine, cinchonine, quinidine, brucine, and 
strychnine ; the compounds obtained under varying conditions of 
preparation were mixtures of arsenious acid with the alkaloids. 
Arsenic acid, however, forms well-crystallised, definite salts with 
these alkaloids. W. P.S. 


Occurrence of Histidine-betaine in Fungi. Ernst WInTER- 
sTeIN and CamitLE Reuter (Zeitsch. physiol. Chem., 1913, 86, 
234—237).—The base C,H,,0,N, obtained by Reuter (A., 1912, 
ii, 593) from fungi is shown to be histidine-betaine identical with that 
obtained by Barger and Ewins (this vol., i, 529) from ergothionin and 
the synthetic product made by Engeland and Kutscher (ibid.). The 
monopicrate, m. p. 201°, forms slender, soft needles. The dipicrate, 
2H,O, loses this water at 105°, and forms flat, thin prisms, or 
long plates, m. p. 212—213°. The base has [a], +41°1°% . 

F. A. 


Some Derivatives of 8-Hydroxyquinoline. Hans Scni usr 
(J. pr. Chem., 1913, [ii], 88, 180 —188).—8 : 8'-Dihydromy-5 : 5'-di- 
quinolylmethane, CH,(C,H,;N-OH),, obtained in the form of its sulphate 
(stellar aggregates of yellow needles, m. p. 198—200°) by the addition 
of 40% aqueous formaldehyde to a well cooled solution of 8-hydroxy- 
quinoline in sulphuric acid, is precipitated from its salts by aqueous 
ammonia as a white, amorphous precipitate (decomp. 247°), which 
separates from pyridine in hexagonal crystals and couples with 
diazotised m-toluidine and a-naphthylamine, yielding carmine-red and 
reddish-brown azo-dyes. The hydrochloride, B,2HCI, erystallises 19 
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radiating clusters of lustrous, silky needles (decomp. 260°) ; the zinet- 
chloride forms yellowish-green, prismatic crystals ; the diacetyl deriv- 
ative has m. p. 160°, and decomposes slowly on exposure to air; the 
dibenzoyl derivative, prepared by the pyridine method, separates 
from alcohol in small crystals, and has an odour resembling that of 
ethyl benzoate. 

7: 7'-Dinitroso-8 : 8'-dihydroxy-5 :5'-diquinolylmethane (or 7: 7'-di- 
oximino-8 : 8'-diketo-5 : 5'-di-7 : 8-dihydroquinolylmethane), 

CH,[C,H,N(NO)-OH }j,, 

or CH,(C,H,ON:N-OH),, prepared by the addition of sodium nitrite 
to an aqueous solution of the sulphate or hydrochloride, is a yellow 
crystalline substance, which explodes at about 130°, and is precipitated 
from its solution in sodium carbonate by acetic acid in a red, 
gelatinous condition. With salts of iron, nickel, copper, and many 
other metals, it yields coloured precipitates, which are more or less 
soluble in mineral acids, but insoluble in dilute acetic acid. Un- 
successful attempts to condense 8-hydroxyquinoline with oxalic acid, 
formic acid, and carbon tetrachloride are also recorded. F. B. 


The Desmotropy of o- and p-Quinonoid Salts in the Thiazine 
Group. Rupotr PumMmerer and Sepastian Gassner (Ber., 1913, 46, 
2310—2327).—In order to throw further light on the debated con- 
stitution of the thiazines, the authors have turned their attention to 
some of the simpler salts and have examined them chemically and 
optically ; they find in certain cases an equilibrium between the ortho- 
and para-constitutions favoured by Kehrmann and Hantzsch 


respectively. 

Their results with the phenazothionium salts differ in several respects 
from those of Kearmann and Vesely (A., 1902, i, 186). The action of 
bromine on an alcoholic solution of thiodiphenylamine at even — 15° 
yielded a dibromide, NHBr<pty4>SBr, prisms, which readily decom- 
poses with liberation of hydrogen bromide; it is reconverted by 
sulphurous acid into thiodiphenylamine. The dichloride is still less 
stable, but the more stable di-iodide, blackish-brown crystals, can be 
obtained by double decomposition of the dibromide and potassium iodide 
and also by the action of iodine on thiodiphenylamine in chloroform 
solution. Treatment of an acetone solution of the di-iodide with 
sodium acetate causes the production of a salt derived probably from a 
bimolecular colourless base. 

The ferrochloride described earlier, from its quantitative reduction 
with stannous chloride, appears to be a meri-quinonoid compound 
which readily accounts for the deposition of thiodiphenylamine when its 
solution in hydrochloric acid is diluted. Phenazothionium perchlorate, 
obtained by the action of perchloric acid on dipheuylaminesulphoxide 
(Barnett and Smiles, T., 1910, 97, 186), is a stable, crystalline 
substance, which, like the phenazothionium salts generally, shows in 
dilute hydrochloric acid an absorption band in the green portion 
of the s; ectrum ; a green diperchlorate was also obtained. In addition 
to the green picrate obtained by Kehrmann and Vesely, the authors 
have isolated the unstable brown intermediate product, which proves to 
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be of the same composition, the green picrate being regarded as 
a polymeride of the brown ; a very dilute solution of the green picrate 
in nitrobenzene turns brown, the change in colour being favoured by 
warming and dilution, whilst stronger solutions of both forms at first 
have the characteristic colour of the respective solids, but shortly 
assume an intermediate tone. 

Phenazothione (for which the authors prefer the term thiazone), 
obtained by a slight modification of Kehrmann’s method, judging 
from its absorption spectrum and its reaction with magnesium pheny| 
bromide, can hardly have the suggested phenol-betaine structure : 


exists in two forms. On intimately mixing the base with hydrochloric 
acid a brown solution is obtained which changes to violet and 
subsequently deposits violet needles; the violet hydrochloride can be 
obtained directly by reaction in benzene-ether solution. The conversion 
of the brown form into the violet could be followed photometrically, 
and it was found that a unimolecular reaction occurs, yielding an 
equilibrium mixture, and that the velocity is independent of the con- 
centration ; from these facts the change must be an isomerisation, pro- 


bably of the brown para-quinonoid salt, N< CoH OBS, into violet 
6tt4 
ortho-quinonoid, n<pobs(OH)Ssai ; reduction of the brown salt 


(which was only obtained in solution) was usually accompanied by more 
or less isomerisation to the violet salt, which is Jess easily reduced, 
Only one hydriodide was obtainable, and from its brown colour it 
is probably of the para-quinonoid structure. Similar phenomena are 
met with 3-methoxythiodiphenylamine, leaflets, m. p. 163°, which on 
oxidation by p-benzoquinone in acetic acid containing a little sulphuric 
acid gives a mixture of ortho- and para-quinonoid salts ; addition of 
perchloric acid causes precipitation of the o-quinonoid violet perchlorate, 
which in the absence of any excess of acid gives a brown solution in 
water, but on addition of a few drops of acid the violet form is 
obtained. With  3-benzoyloxythiodiphenylamine, leaflets, m. p. 
202—203°, obtained like the corresponding methoxy-compound by 
acting on a reduced solution of phenazothione, only ortho-quinonoid 
salt formation could be observed. 

The acetylated amino-compounds, such as diacetylthionine (free base, 
needles, decomp. above 250°), are only ortho-quinonoid, whilst from 
similar colour considerations aminophenazothionium hydrochloride is 
of para-quinonoid constitution, but shows desmotropy analogous to that 
of phenazothione hydrochloride, and is transformed by concentrated 
acid into a brown ortho-quinonoid salt. Indications of such structural 
change could also be detected with thionine, but not with methylene- 
blue. D. F. T. 


The Deepening of Colour by Auxochrome Groups and 
Colours of an Higher Order. Fritz Srraus and A. Zeime (Ber, 
1913, 46, 2267—2283).—From a study of the meri-quinonoid salts of 
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the p-phenylenediamine and benzidine series, Piccard (this vol., i, 895) 
has drawn the conclusion that Nietzki’s rule, concerning the deepening 
of the colour from yellow to green by auxochrome groups, requires 
extension so as to include colours of a higher order. When the 
auxochromic effect has been gradually increased by substitution so 
that the colour has successively passed from yellow to red, blue and 
green, further increase in the auxochrome action is accompanied by a 
repetition of the colours in the same order ; the colours of the second 
series are said to be of the second order. 

The authors have arrived at the same conclusion from a consideration 
of the relationship of the yellow auramine to the blue and green dyes of 
the diaminodiphenyl and diaminotriphenyl series previously described 
by Straus and Bormann (A., 1910, i, 281). The latter dyes are 
derived from the reddish-blue salts of tetramethyldiaminobenzhydrol, 
NMe,*°C,H,°CH:C,H,:NMe,Cl (I), by replacement of the central 
methane hydrogen by chlorine, cyanogen, phenyl and other groups. 

The yellow auramine and the orange-yellow salts of Michler’s ketone 
differ from the above dyes in that the chromophoric groups are 
replaced by the auxochromic, hydroxyl aud amino-groups, which thus 
cause a change in colour from blue to yellow ; the yellow colour of the 
auramine is, therefore, considered to be of the second order. 

This view is supported by the observation of Semper (A., 191], i, 
577), that the acetylated auramine base yields reddish-blue salts, 
NMe,°C,H,°C(NHAc):C,H,:NMe,Cl; the auxochromic effect of the 
amino-group almost completely disappears on acetylation, so that the 
yellow colour of the second order of the auramine passes back 
again into the blue colour of the first order shown by the parent 
substance (I). 

The conception of colours of a higher order also throws light on the 
relationships existing between the dyes of the diamino- and triamino- 
triphenyl series. The dyes of the triamino-series are not so deep in 
colour as those of the diamino-series, although they are produced from 
the latter by the introduction of the auxochrome amino-group. Thus, 
the red magenta corresponds with Débner's violet, and the reddish- 
violet tetramethylmagenta with malachite-green. On the other hand, if 
the effect of the third amino-group in the magenta series is caused to 
disappear by acetylation, or by the conversion of the nitrogen atom 
into the quinquevalent condition, the colour apparently deepens. 
These anomalies disappear if it is assumed that the colours of the 
triaminotriphenyl series are of the second order, and those of the 
malachite-green group of the first order. 

The authors also point out that whilst nitrosobenzene in the 
unimolecular condition is bluish-green and p-nitrosodimethylaniline 
pure green, the colour of p-nitrosodiphenylamine is yellow, and that 
tetramethyldiaminothiobenzophenone is orange-red, whilst thiobenzo- 
phenone is blue; from this the conclusion is drawn that the colours 
of p-nitrosodiphenylamine and tetramethyldiaminothiobenzophenone 
are of the second order. 

Attempts have been made to prepare dyes having colours of the 
second order by replacing the p-hydrogen atoms of the terminal phenyl] 
groups in viridine, C,H,*NH°C,H,°CPh:C,H,-NHCI-C,H,, by chlorine, 
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bromine, methyl, methoxy- and ethoxy-groups. The attempts, how- 
ever, were not successful, the various substituents producing very little 
change in the colour of the parent substance ; even replacement of the 
terminal phenyl groups by the naphthyl or diphenylyl groups failed to 
produce the desired effect. 

The substituted viridines were all prepared by fusing di-p-methoxy- 
triphenylcarbinol with the necessary substituted aniline (3 to 4 mols.) 
and benzoic acid (3 mols.) at 120—160° and isolated in the form of 
their chlorides. 

The corresponding imine bases, 

X-C,H,-NH°C,H,°CPh:C,H,:N-C,H,X, 

crystallise with benzene in dark reddish-brown needles having a green 
glance, and appear to polymerise when kept. The carbinols were 
prepared by dissolving the picrates or chlorides in pyridine and 
allowing the solution, after dilution with benzene or ether, to flow 
slowly into dilute aqueous alkali; only in a few cases could the 
carbinols be obtained crystalline. Ethers of the carbinols were also 
prepared, and resemble the latter in being difficult to obtain in the 
crystalline condition. 

The chloride of di-p-methylviridine, prepared from p-toluidine, 
separates from acetone in small, lustrous, bronze crystals of the 
composition C,,H,.N,Ci,C,H,O (decomp. 248—250°); it erystallises 
with alcohol in needles having a green metallic glance. The picrate 
forms dark green needles, m. p. 211°, with previous sintering at 205°; 
the imine base has m. p. 182°. 

The chloride of di-p-chloroviridine, prepared from p-chloroaniline, 
forms lustrous, metallic green needles, m. p. about 285°, the picrate, 
prismatic crystals, having a golden-yellow or green metallic lustre, 
m. p. 243°, with previous sintering at 236° ; the imine base crystallises 
in dark brown needles, m. p. 136°, when rapidly heated. 

The chloride of di-o-chloroviridine has m. p. 191°; the picrate erystal- 
lises in leaflets of a coppery-red, metallic lustre, m. p. 148°; the imine 
base has m. p. 107°. 

The chloride of di-p-bromoviridine forms a powder having a bronze 
lustre, m. p. indefinite (290—305°); the picrate crystallises from 
acetone in prismatic crystals of a golden-yellow, metallic glance, 
m. p. 253—257°; the imine base has m. p. 186—187°. 

The chloride of di-p-methowyviridine forms green, metallic, lustrous 
needles ; the picrate forms green or golden-bronze, lustrous crystals, 
m. p. 205—208° ; the imine base, m. p. 167°, crystallises with benzene 
(1 mol.). 

The chloride of di-p-ethomyviridine has m. p. 243—245°; the picrate 
separates from acetone in light green, metallic, lustrous crystals, 
which on drying pass into a lustrous coppery modification, m. p. 176°; 
the imine base erystallises with benzene (1 mol.), m. p. 97°. 

The following derivatives of di-p-nitroviridine were prepared : the 
chloride; picrate, lustrous, bronze crystals; imine base, dark brown 
needles, m. p. 176—178°; the carbino/, which sinters and decomposes 
at 110—115°, and is completely fused at 140°; the ethyl ether, which 
is light yellow, becomes brown at 200°, and has m. p. 204°. 

The chloride of di-p-phenylviridine, prepared from p-aminodiphenyl, 
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forms a dark green, metallic,‘ lustrous powder, m. p. 300—305°; the 
picrate, dark red scales, m. p. 252°, with previous sintering at 247°; 
the imine base crystallises with benzene (1 mol.), and has m. p. 136°; 
the carbinol, a light pink powder, and ethy/ ether were also prepared. 
B-Naphthylaminofuchsone-B-naphthylimine, 
C,,H,,-NH°C,H,°CPh-C,H,:N-C,,H.,, 

prepared from 8-naphthylamine, has m. p. 147°; the chloride erystal- 
lises from acetone in brown needles of a bronze lustre, m. p. 
290—300° (decomp.) ; the picrate in cubical crystals, sintering at 215°, 
m. p. 224°; the carbinol and leuco-compound do not crystallise. 

F. B. 


Ring Closing Accompanied by the Elimination of a Nitro- 
group from the Benzene Nucleus. Siecmunp Reicw and GrorcEs 
GaIGaILIAN (Ber., 1913, 46, 2380—2386).— When potassium hydroxide 
is added to 2 : 6-dinitrobenzaldehydephenylhydrazone, the red alcoholic 
solution becomes deep blue, but in a few minutes the colour lessens 
and changes to a pale yellow; pale yellow needles, m. p. 165°, erystal- 
lise out. The change is analogous to that observed by V. Meyer with 
the phenylhydrazone of methyl dinitrophenylglyoxylate (compare 
A., 1889, 516). 

The blue colour is due to the formation of the potassium salt, 
C,H,(NO,).*CH:N*NPhK, from which potassium nitrite is eliminated, 
and 7-nitro-1-phenylisoindazole is formed, N 0,°O,H <p> , 

Corresponding isoindazole derivatives are formed by the substituted 
phenylhydrazones, or by the naphthyl- or benzyl-hydrazones. The 
semicarbazone does not react in this manner. 

When the imide hydrogen atom is replaced there is no reaction; 
thus neither the phenylmethyl- nor the phenylbenzyl-hydrazones shows 
the reaction. 

The isoindazole derivatives crystallise well, and are stable compounds. 
The presence of the phenyl and nitro-groups reduces the basic proper- 
ties, so that the hydrochlorides are not precipitated on passing 
hydrogen chloride into the ethereal solution of the base. They are 
especially resistant towards reducing agents. 

1-Nitro-1-phenylisoindazole crystallises in yellow needles, m. p. 

Q 


2: 6-Dinttrobenzaldehyde-p-bromophenylhydrazone forms red crystals, 
m. p. 176° (blackening). ‘The corresponding 7-mnitro-1-p-bromophenyl- 
lsoindazole separates in yellow crystals, m. p. 183° (blackening). 

2: 6-Dinitrobenzaldshyde - p- nitrophenylhydrazone forms  reddish- 
brown crystals, m. p. 207—208°. The isomeric o-nitrophenylhydrazone 
gives similar-coloured crystals, m. p. 220—221°. 

1-Nitro-1-p-nitrophenylisoindazole yields yellow, microscopic crystals, 
m, p. 261°, 

7-Nitro-l-o-nitrophenylisoindazole forms yellow needles, m. p. 
162—163°, 

2: 6-Dinitrobenzaldehyde-a-naphthylhydrazone forms red crystals, 
m. p. 205—206°, 

1-Nitro-1-a-naphthylisoindazole gives yellow crystals, m. p. 113—114°. 
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The isomeric B-naphthylhydrazone crystallises in tiny red needles, 
m. p. 183—184°, whilst the 7-nitro-1-B-naphthylisoindazole separates in 
yellow crystals, m. p. 152—153°. 

2 : 6-Dinttrobenzaldehydebenzylhydrazone crystallises in citron-yellow 
needles, m. p. 86°. 

7-Nitro-1-benzylisoindazole forms tiny, pale yellow, lustrous needles, 
m. p. 97—98°. 

2 : 6-Dinitrobenzaldehydephenylmethylhydrazone separates in reddish- 
yellow crystals, m. p. 127°. 

2 : 6-Dinitrobenzaldehydephenylbenzylhydrazone crystallises in yellow 
needles, m. p. 110°. 

2 :6-Dinitrobenzaldehydesemicarbazone forms a yellow, crystalline 
powder, m. p. 207—208°. 

2:6: 2’: 6'-Tetranitrobenzylideneazine, 

C,H,(NO,)."CH:N-N:CH:C,H,(NO,),, 
prepared by the interaction of hydrazine hydrochloride with the 
aldehyde, forms pale yellow-coloured needles, m. p. 246—247°. 
E. F. A. 


Bisdiphenyleneacetylhydrazide Chloride and its Reaction 
Products. Ropert Srotié, H. Minzev. and F. Woxr (Ber., 1913, 
46, 2339—2352).—The elimination ot nalogen or of halogen hydracid 
at the 1: 6-position occurs with bisdiphenyleneacetylhyaraziae chloride 
just as with bisdiphenylacetylhydrazide chloride (Stollé and Laux, A., 
1911, i, 508; Stollé and Schmidt, A., 1912, i, 980, 1035). Corre. 
sponding with the greater mobility of the a-hydrogen atom of di- 
phenyleneacetic acid it is found that derivatives such as bisdiphenylene- 
acetylhydrazide chloride readily undergo oxidation to azo-compounds, 
whilst others can be further oxidised to tetrazine derivatives (compare 
Wislicenus and Russ, A., 1910, i, 840). 

Diphenyleneacetylhydrazide, CH(C,H,)."CH*CO-NH:NH,, needles, 
m. p. above 360° (decomp.), was obtained by heating ethyl diphenylene- 
acetate with a sesquimolecular proportion of hydrazine hydrate at 120° 
for three hours ; its hydrochloride, lustrous scales, is precipitated from 
solution by concentrated hydrochloric acid; benzylidene derivative, 
needles which sinter near 250°; acetone condensation product, lustrous 
needles, m. p. near 200° if rapidly heated. 

If dipbenyleneacetylhydrazide is heated for two hours with ethyl 
diphenyleneacetate in molecular proportion at 250°, symmetrical 
bisdiphenyleneacetylhydrazide, CH(C,H,).*CO-NH-NH-CO-CH(O,H,),, 
needles, m. p. 340°, from nitrobenzene, is obtained, and it can also be 
produced by the interaction of equimolecular proportions of diphenylene- 
acetyl chloride and hydrazine hydrate in cooled ethereal solution. 
When treated in suspension in benzene or carbon tetrachloride with 
phosphorus pentachloride at water-bath temperature, this symmetrical 
hydrazide is converted into bisdiphenyleneacetylhydrazide chloride, 
OH(O,H,),*CCI:-N-N:CCl:CH(C,H,),, colourless crystals, which at its 
m. p. (approximately 192°) or in solution in boiling xylene or nitro- 
benzene assumes a deep red colour, due doubtless to elimination of 
hydrogen atoms at the 1 :6-positions by oxidation with formation of 
the azo-compound, 0(C,H,),:CCl-N:N-CCl:C(C,H,),. The hydrazide 
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chloride, when treated in benzene solution with an alcoholic solution of 
sodium ethoxide or with ammonia, or such bases as mercuric oxide and 
lead oxide, loses a molecule of hydrogen chloride, producing bis- 
diphenylenesuccinonitrile, a colourless, crystalline powder, m. p. 242%. 
If in the reaction with sodium ethoxide the solution of the latter is a 
concentrated one avd the reaction mixture is heated, the nitrile 
undergoes further hydrolysis with scission of carbon dioxide, yielding 
bisdiphenylene-ethane. By boiling with acetic acid and zinc dust the 
nitrile undergoes successive reduction and hydrolysis to diphenylene- 
acetamide, m. p. 251°. 

If an intimate mixture of bisdiphenyleneacetylhydrazide chloride 
and phosphorus pentachloride is heated for an hour at 180—200°, 
bischlorodiphenyleneacetylhydrazide chloride, 

CCl(C,H,).*CCl-N-N:CCl-CCl(C,H,)., 
pale red crystals, m. p, 240°, with reddening, is obtained. When heated 
in high-boiling solvents, a deep red colour develops, due to elimination of 
chlorine and formation of bischlorodiphenylenevinyldi-imide, 

C(C,H,).:CCl-N:N-CCI:C(O,H,)., 

almost black, lustrous needles, m. p. 295°, which is best produced by 
the action of mercury on the _ bischlorodiphenyleneacetylhydrazide 
chloride in benzene solution; the di-imide can unite with chlorine 
regenerating its parent substance, and is further reduced in benzene 
solution by hydrazine hydrate, yielding 3 : 6-difluorenyldihydrotetrazine, 

7 ‘ 
CH(CyHy)eCCN > C'CH (CpHy)y» m. p. 290°, and by acetic acid 
and zinc dust to iminomethylfluorene, m. p. 148—149° .(compare 
Wislicenus and Russ, oc. cit.). The addition of bromine to bischloro- 
diphenylenevinyldi-imide, effected in benzene solution, yields bisbromo- 
diphenyleneacetylhydrazide chloride, 

CBr(C,H,).°CCI-N-N:CCl-CBr(C,H,),, 
colourless crystals, m. p. 245°, which like the corresponding chloro 
compound readily passes into the red azo-compound at its m. p. or when 
heated in high-boiling solvents. On treatment of the di-imide com- 
pound in benzene solution with amyl nitrite and acetic acid, the colour 
disappears and a-nitroso-a'-hydroxy-aa'-bisdiphenyleneacetylhydrazide 
chloride, OH*C(C,H,).°CCI-N-N-CCI-C(C,H,),"NO, colourless, micro- 
Scopic needles, m. p. near 145°, with reddening, is formed. 

When bisdiphenyleneacetylhydrazide chloride is heated for several 
days in benzene solution with phosphoryl chloride and phosphoric 
oxide, bisfluorenyl-1 : 3 : 4-oxadiazole, 


N-N : 
CH(0,H,),"C< ~o— C-CH(C,H,),, 


colourless needles, m. p. 223°, is obtained ; this assumes a blue coloras 
tion at its m. p. or when heated in high-boiling solvents ; by heating 
in benzene solution with phosphorus pentachloride for several hours 
it is converted into 2 :5-bischlorodiphenylenemethyl-1 : 3 : 4-oxadiazole, 


0(0,H,),01-6< NS oclO,H,)» colourless prisms, m. p. 227°, which 


can also be obtained by the action of thionyl chloride on s-diphenylene- 
acetylhydrazide. This product when heated in high-boiling solvents, or 
VOL, C1V. 1. 3 2 
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preferably when shaken in benzene solution with mercury, loses chlorine 
with formation of blue 2: 5-bisdiphenylenemethylenedihydro-1 : 3 : 4-oxa- 


diazole, O(C,H,),: oo ne C(C,H,),, m. p. above 360°, and when 


boiled in alcoholic “aie for several days undergoes conversion into 
2 : 5-bisethoxydiphenylenemethyl-1 : 3 : 4-owadiazole, 


Nx 
OEt-0(C,H,)y0<N NS0-0(0,H,),"OEt, 


a colourless, crystalline powder, m. p. 290° (decomp.). 

Bisdiphenyleneacetylhydrazide chloride, when heated under reflux 
for five hours with an equal quantity of hydrazine hydrate, condenses 
with the latter, producing 3: 6- a ydrotetrazine, 


CH(C,H,)." o<ha. NE CHC, H,)., 
a colourless powder, m. p. 290°, amcor t with 1-amino-2 : 5-difluoreny/- 
1:3: 4-triazole, CH (CoH, C<N OI NH Lpe CH(0O,H,),, microscopic 


tablets, m, p. 285°, which is also ain’ by the action of hot alcoholic 
hydrogen chloride on the former product. The latter substance 
when treated in cold alcoholic solution with hydrogen chloride and 
sodium nitrite undergoes conversion into 2: 5-diflworenyl-1:3 :4- 


triazole, CH(O,H,),°0<N-N>0-CH(C,H,)q, needles, m. p. 217°. ‘The 


interaction of bisdiphenylacetylhydrazide chloride and aniline at 150° 
gives rise to 1-phenyl-2 : 5- oe i 1:3: 4-triazole, 


CH(O,H,)." OSs CH(O,H,).» 


a pale yellow, crystalline powder, m. p. 270°, the course of the reaction 
being strikingly different from that with ammonia (see above). ‘The 
last product, in suspension in carbon tetrachloride and exposed to the 
rays from a quartz lamp, is converted by chlorine into 1-dichloro- 
phenyl-2 : 5-bisdiphen ylenechlorometh y!- 1: es 4-triazole, 


CCK(C,H,) CSN 0.8 (C,H, Cl oye" Cl(C,H,)o, 


a colourless powder, m. p. above 360°, the solution of which in molten 
naphthalene becomes blue on shaking with mercury, probably due to 7 
formation of unstable |-dichlorophen eo 2: 5- —— ylenemethylene-2 : 


dihydro-1 : 3 : 4-triazole, O(C,H,) ON (G,H,Ci,) >C:0(0,H,)». 


When shaken in benzene suspension fut amyl nitrite, 3:6- 
difluorenyldihydrotetrazine becomes oxidised to 3: 6-difluorenyltetrazine, 
CH(C,H,) sC<p— yO CH(C,H,)., red needles, m. p. 225° (decomp.), 
“the reverse change being possible by reduction with zinc dust and 
acetic acid. 3 :6-Difluorenyltetrazine when subjected to the action of 
chlorine in boiling carbon tetrachloride under the influence of rays 
from a quartz lamp gives 3: 6- aggre te, ylenemethyltetrazine, 


COl(C,H,)." o<n— =n >O(0, H,),Cl, violet-black needles, m. ‘p. 206° 
(decomp.), as a substitution i Although already formed 3 : 6- 
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difluorenyltetrazine is not further oxidisable by amyl nitrite, if 3: 6- 
difluorenyldihydrotetrazine is heated in benzene solution with amyl 
nitrite, the oxidation passes this stage, yielding 3 : 6-bisdiphenylene- 


methylenedihydrotetrazine, C(CyH,)y3C< pn — nN >C:0(CgH,) green 


prisms, m. p. 240° (decomp.), which is also obtainable by the action 
of mercury on a benzene solution of 3: 6-bischlorodiphenylene- 
methyltetrazine or 3:6-bisbromodiphenylenemethyltetrazine, into 
which substances it can be reconverted by the action of the respective 
halogens. When heated alone to 240°, 3 : 6-bisdiphenylenemethylene- 
dihydrotetrazine loses half its total nitrogen, and passes into bis- 
diphenylenesuccinonitrile ; by the action of bromine in benzene solution 
it is quantitatively converted into 3 : 6-bisbromodiphenylenemethyl- 


tetrazine, CBr(C,H,)-O@ NN SC-OBr(C,H,),, a  reddish-violet 
6H 4)o N=—=N 6t44)9 


powder, decomp. near 260°, from which the bromine is removable by 
the action of mercury on its benzene solution. The action of sodium 
ethoxide on the bromine compound failed to yield any corresponding 


ethoxy-derivative, the only product being bisdiphenylene-ethane. 
D. F. T. 


Preparation and Reactions of 2 : 4-Dichlorophenylhydrazono- 
pyruvyl Chloride. Cart BiiLow and Perer Neer (Ber., 1913, 46, 
2370—2379. Compare Biilow and Neber, ihis vol., i, 207).—On 
hydrolysing ethyl anilinoacetoacetate to the free carboxylic acid and 
allowing chlorine to act on this in alcoholic solution, 2: 4-dichloro- 
phenylhydrazonopyruvyl chicride is obtained, 

CH,°CO-CCI-N-NH:C,H,Cl,, 

whereas carbon dioxide and hydrogen chloride are liberated. The 
chloride is very reactive; on treatment with ammonia or hydrazine, 
action can be controlled, so that only the chlorine and not the keto- 
group is replaced by the amino- or hydrazino-group with the formation 
of the basic compounds, (A) 2 :4-dichlorophenylhydrazonopyruvamide, 
CH,°CO-C(NH,):N-NH-C,H,Cl,,and (B) 2 : 4-dichlorophenylhydrazono- 
pyruvylhydrazi 00-ccNHNH, 

yruvylhydrazide, CH,*CO C<y-NH-C.H,Cl,; 

When phenylhydrazine acts on the aminohydrazone (A), the colour- 
less basic osazone having the constitution 

-_! NHPh-N:CMe-O(NH,):N-NH-C,H,Cl,, 
which is sensitive to light, is formed. The Bordeaux-red solution in 
concentrated sulphuric acid is turned blue both by oxidising agents 
and by atmospheric oxygen with the formation of osotetrazone. 

The same osazone is obtainable from 2 : 4-dichlorophenylhydrazono- 
pyruvyl chloride and phenylhydrazine, which condense to the 
a, CIC:N-NH-C;H,Cl, This i 
B CH, O:N-NHPh *° 
converted by alcoholic acid into the corresponding a-amino-osazone, 

The hydrazone of 2: 4-dichlorophenylhydrazonopyruvamide, 

NH,°C(:N-NH-C,H,Cl,)*CMe:N-N H,, 


phenylhydrazone of the chloride, 


322 
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is typical of another class of compounds belonging to the basic osazonoid 
series ; it no longer dissolves with a characteristic coloration in con- 
centrated sulphuric acid, and cannot be exidised to osotetrazone. The 
corresponding hydrazide behaves similarly. 

2:4-Dichlorophenylhydrazonopyruvyl chloride crystallises in snow- 
white needles, m. p. 125°, dissolving in concentrated sulphuric acid 
with a pure yellow coloration. With pyridine on boiling or on pro- 
longed contact in the cold it forms a compound crystallising in red 
needles, m. p. 168°. The corresponding amide crystallises in centi- 
metre-long, faintly yellow needles, m. p. 193°, and dissolves in con- 
centrated sulphuric acid with a faint yellow coloration. 

The phenylhydrazone of 2: 4-dichlorophenylhydrazonopyruvamide 
separates in bunches of snow-white needles, m. p. 149° (decomp.). 

The phenylhydrazone of the corresponding chloride is deposited in 
large, straw-yellow needles from chloroform or fine matted needles 
from acetic acid, m. p. 208° (decomp.), giving a brownish-yellow 
solution.in concentrated sulphuric acid. 

The hydrazone of 2 : 4-dichlorophenylhydrazonopyruvamide crystal- 
lises in large, colourless needles becoming yellow on exposure ; it sinters 
at 120°, m. p. 130°. ‘The corresponding acetylhydrazone forms colour- 
less crystals, m. p. 217°. 

2: 4-Dichlorophenylhydrazonopyruvylhydrazide forms pale yellow 
needles, m. p. 131°. It is remarkably electric. It dissolves in con- 
centrated sulphuric acid with a yellowish-brown coloration which 
deepens on keeping. The corresponding acetylhydrazide crystallises 
in colourless needles which sinter at 150°, m. p. 199°; they become 
yellow on exposure. E. F, A. 


Purines. XI. 2:8-Dioxy-6-methyl-9-ethylpurine. Car. 
O. Jouns and Emi J. Baumann (J. Biol. Chem. 1913, 15, 
119—125).—The preparation of a derivative of 9-ethylpurine is 
described. 6-Chloro-2-ethy|thiol-4-methylpyrimidine, 

N=CCl 

SEt-C<y ome? CH: 
was heated with aqueous ethylamine, and gave an excellent yield of 
6-ethylamino-2-ethylthiol-4-methyl pyrimidine, 

aw. oN -C(NHEt 

SEtC< a> CH, 
colourless, pointed prisms, m. p. 70°. Boiling with hydrochloric acid 
converted this into 6-ethylamino-4-methyl-2 : 3-dihydro-2-pyrimidone, 
CON om OH, acicular prisms, m. p. 245—250° (decomp.) 
(hydrochloride, colourless, diamond-shaped plates, m. p. 214—215°); 
thie gave 5-nitro-6-ethylamino-4-methyl - 2: 3- dihydro - 2 - pyrimidone, 
colourless needles, decomp. 238°, charring at 260—265°, which was 
very readily reduced by means of freshly precipitated ferrous 
hydroxide to 5-amino-6-ethylamino.4-methyl-2 : 3-dihydro-2-pyrimidone, 


COST > O-N H,, clusters of needles. Heating with carb- 


amide converted this into the desired 2 : 8-diowy-6-methyl-9-ethylpuriné, 
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in7N-CMe 
COS Hc? C-—NH , which crystallises in sheaves of needles like 
\NEt:CO 
tyrosine ; it has a pearly lustre, and does not melt at 310°. 
E. F. A. 


Etherification of o-Hydroxyazo-compounds. III. G. CHArrizr 
and G. Ferreri (Atti R. Accad. Sei. Torino, 1913, 48, 854—872. 
Compare A., 1912, i, 812 ; this vol., i, 535).—In the present paper are 
described nitrates of azo-2-naphthyl ethers. They are obtained by 
adding an ethereal solution of nitric acid to ethereal solutions of the 
ethers. They are more stable than the corresponding hydrochlorides 
(loc. cit.), and have a definite m. p., but on cooling after fusion an 
equimolecular mixture of the corresponding 1-nitro-2-naphthyl ether 
and the diazonium nitrate is found to have been formed. The 
constitution of these nitrates is probably that represented by the 

N:-NHAr(ONO 
formula : CoH ORONO.) 2), 

The nitrate of 1-benzeneazo-2-naphthyl methyl ether, m. p. 67°, has 
already been described (loc. cit.), as has also the corresponding ethyl 
ether derivative, m. p. 80—81°. 

1-0-Tolueneazo-2-naphthyl methyl ether hydrochloride, 

C,,H,,ON,,2HCIl, 
forms metallic green needles ; the nitrate, C,,.H,,ON,,2HNO,, forms 
large, green, acicular crystals, m. p. 71° (decomp.). The nitrate of the 
ethyl ether, C,,H,,ON,,2HNO,, crystallises in cantharides-green 
lamine, m. p. 62—63° (decomp.). 

The nitrate of 1-m-tolweneazo-2-naphthyl methyl ether, 

C,,H, ON,,2HNO,, 
forms cantharides-green leaflets, m. p. 72° (decomp.). The nitrate of 
the ethyl ether, C,,H,,ON,,2HNO,, m. p. 84° (decomp.), crystallises 
similarly. 

1-p-Tolueneazo-2-naphthyl methyl ether hydrochloride, 

C,,H,,ON,,2HCl, 

crystallises in red needles having a golden lustre. The hydrobromide, 
C,,H,,ON,,2HBr, forms metallic green needles. The nitrate, 

C,,H,,ON,,2HNO,, 
m. p. 77° (decomp.), forms dark red needles with a green metallic 
lustre. The nitrate of the ethyl ether, C,,H,,ON,,2HNO,, m. p. 94° 
poner) crystallises in garnet-red leaflets, which have a golden 
ustre, 

1-0-4-Xyleneazo-2-naphthol, C,,H,,ON,, crystallises in cherry-red 
needles with a golden lustre, and has m. p. 146°; it dissolves in 
concentrated sulphuric acid, giving an intense red coloration. The 
methyl ether, C,,H,,ON,, forms red, prismatic leaflets, m. p. 106°. 
The hydrochloride of the methyl ether, C,,H,,ON,,2HCl, forms red 
needles having a golden lustre. The hydrobromide, C,,H,,ON,,2HBr, 
crystallises in garnet-red needles. The nitrate, C,,H,,ON,,2HNO,, 
m. p. 87—-88° (decomp.), crystallises in coffee-coloured scales, which 
have a golden lustre. The ethyl ether, C,,H,,ON,, m. p. 94—95°, forms 
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red needles which have a golden lustre. The hydrochloride of the 
ethyl ether, C,,H,,ON,,2HCI, crystallises in metallic, coffee-coloured 
needles. The hydrobromide, C,,H,,ON,,2HBr, forms red needles, 
1-m-4-Xyleneazo-2-naphthyl methyl ether, C,,H,,ON,, m. p. 72—73°, 
crystallises in garnet-red, prismatic leaflets, which have a violet lustre. 
The hydrochloride, C,,H,,ON,,2HCI, and the hydrobromide, 
C,,H,,ON,,2HBr, 
erystallise in microscopic, red needles. The nitrate, C,,H,,ON »2HNO,, 
forms cantharides-green needles, m. p. 83° (decomp.). 1-m-4-Xylene- 
azo-2-naphthylamine, C,,H,,N,, crystallises in orange-red leaflets, 
m. p. 128°; it dissolves in concentrated sulphuric acid, giving a reddish- 
violet coloration, 1-m-4-Xyleneazo-2-naphthyl ethyl ether, C.>H ON, 
forms garnet-coloured needles, m. p. 47°. The hydrochloride, 
C,,H,,ON,,2HCI, 
forms coffee-coloured needles, and the hydvobromide, C,,H,,ON,,2HBr, 
erystallises in garnet-red needles, The nitrate, C,)H,,ON,,2HNO,, 
forms cantharides-green needles, m. p. 82°. 

1-p-Xyleneazo-2-naphthyl methyl ether, C,,H,,ON,, crystallises in 
garnet-red, prismatic tablets, m. p. 91—¥2°. The hydrochloride, 
C,,H,,ON,,2HCI, forms garnet-red needles, and the hydrobromide, 
C,,H,,ON,,2HBr, forms coffee-coloured needles. The nitrate, 

C,H, ,ON,,2HNO,, 
crystallises in cantharides-green lamine, m. p. 75° (decomp.). The 
ethyl ether, U,,H,,ON,, crystallises in aggregates of red lamine, or in 
needles, m. p. 61—62°. The hydrochloride, C,,H,,ON,,2HCI, forms 
copper-coloured needles, as does also the hydrobromide, 
C,,H,,ON,,2HBr. 
The nitrate, C,5H,,ON,,2HNO,, forms dark red, prismatic lamine, 
m. p. 71° (decomp.). 

The hydrochloride of 1-a-naphthaleneazo-2-naphthyl methyl ether, 
C,,H,,ON,,2HCI, crystallises in bluish-violet needles, and the hydro- 
bromide, C,,H,,ON,,2HBr, forms iridescent, greenish-brown needles. 

R. V. $. 


Formation of the Azo- and Bisazo-phenols. Gracomo Ponzio 
(Gazzetta, 1913, 43, i, 559—562).—Azo- and bisazo-phenols can be 
prepared very conveniently by keeping benzenediazonium acetate for a 
short time. If the solution prepared by diazotising 9°3 grams of 
aniline in the presence of 20 c.c. of hydrochloric acid (D 1°19) is 
treated with 25 grams of sodium acetate and diluted to a volume of 
5 litres, p-benzeneazophenol is deposited after keeping for twenty-four 
hours at the ordinary temperature. The substance forms yellow 
leaflets, m. p. 154°, although in the literature the m. p. 148° is usually 
given. Both its acetate and its benzoate exhibit chromoisomerism, for 
they exist in red and in yellowforms. If phenol is added to the above 
solution an immediate precipitate of the azo-compound occurs, so that 
its spontaneous production when the solution is kept is due to inter- 
action of the diazo-compound with phenol which is slowly formed 


from it. 
If the above-mentioned solution is diluted to a volume of only 
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500 c.c., 2: 4-bisbenzeneazophenol is rapidly deposited by it. In the 
same way, the corresponding bisazocresol, as well as the azocresol, can 
be obtained from o-toluidine. R. V.&. 


Polyazoxy-compounds. II. Ange.ro Ange (Atti R. Accad. 
Lincei, 1913, [v], 22, i, 844-850. Compare this vol., i, 658).—The 
present paper deals with bisazoxybenzene, previously described 
(loc. cit.). On reduction with aluminium amalgam it yields bisazo- 
benzene (Mills, T., 1895, 6'7, 929). By the action of concentrated 
sulphuric acid at 100°, bisazoxybenzene yields benzeneazobenzeneazo- 
phenol (loc. cit.), which is identical with that obtained by diazotising 
aminoazobenzene and treating the product with phenol. This 
derivative yields an ethyl ether, C,,H,,ON,, which crystallises in red 
lamin, melting to a turbid liquid at 138°, becoming then viscous 
and subsequently limpid again at about 210°. When bisazoxybenzene 
is treated with concentrated sulphuric acid for some hours at 0°, three 
substances are formed: (1) a substance, C,,H,,0,N,, which forms ruby- 
red crystals, m. p. 203°; (2)a substance, C,,H,,0,N,, which crystallises 
in shining, orange-yellow laminz, m. p. 168°; and (3) a substance, 

JygH, ,O,N,, 

crystallising in deep orange-yellow laminez, m. p. 148°. The first- 
mentioned compound (m. p. 203°) is soluble in alkalis and yields 
a benzoyl derivative, C,,H,,O,N, (yellow crystals, m. p. 178°) and an 
ethyl derivative, C,,H,,O,N, (orange-coloured prisms, m. p. 142°, form- 
ing a turbid liquid which becomes clear about 180°). The compound 
of m. p. 168° yields bisazobenzene on reduction, and gives a small 
quantity of a polybromo-derivative when heated with bromine; it is 
an isomeride of the bisazoxybenzene of m. p. 155° 

[Ph-N:NO-C,H,°NO:N Ph, 
termed the 8-form], and is assigned the formula 

Ph-NO:N-C,H,°N:NOPh 

(a-form). The compound of m. p. 148° is probably a third isomeride 
(y-form), to which the constitution Ph>NO:N-C,H,-NO:NPh is 
ascribed. R. V. 8. 


Colloidal Chemical Studies on the Proteins. Huco Rononyi 
(Biochem. Zettsch., 1913, 53, 179—209).—Solutions of proteoclastic 
ferments possess the property of precipitating proteins and albumoses 
from their solutions under certain conditions. The latter are as 
follows: (1) The solutions should contain at the most only traces of 
neutral salts, as the precipitates are soluble in salt solutions; (2) as 
the precipitates are soluble in acids and alkalis, precipitation only 
takes place within narrow limits of the hydrogen-ion concentration ; 
(3) the reacting substances must be present in certain definite 
proportions, as the precipitates are often soluble in excess of either 
reagent. The reactions can take place even after activation of the 
ferment, and the precipitates are probably complexes of the protein and 
ferment. If acid is added to protein solutions, and the conductivity 
curve is plotted, the formation of precipitates causes no discontinuity 
in the curve. The combination of acids with proteins depends there- 
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fore on the absolute amount of protein present, and is independent of 
the surface of the latter. Paranuclein is not a product of hydrolysis, 
but a caseinogen-caseose complex. The paranuclein of Brailsford 
Robertson is a complex compound of caseose and a protein contained 
in Griibler’s pepsin preparations It is not formed when certain other 
preparations of pepsin are employed. Reasons are given for supposing 


that the so-called plasteins are complex albumose-enzyme compounds, 
8. B.S. 


The Precipitation of Egg-Albumin by Ammonium Sulphate. 
The Theory of the “Salting Out” of Proteins. Harrierre 
Cuick and Cuar.tes J. Martin (Biochem. J., 1913, 7, 380—398).— 
The precipitation of egg-aloumin by ammonium sulphate is, as Spiro 
showed for sodium sulphate and caseinogen and gelatin, due to the 
separation of the system into a protein-rich phase and a_ watery 
phase, and is to a certain extent analogous to the salting out of 
alcohol. The first effect of concentrated salt is to withdraw water 
from the protein aggregates; a surface tension is in consequence 
developed at the interfaces, which causes the protein particles to 
aggregate, thus dividing the system into two distinct phases (pre- 
cipitate and filtrate). The various factors which influence the pre- 
cipitation are discussed at length ; a dominating influence is the 
concentration of hydrogen ions. W. D. H. 


The Molecular Weight of Hemin. MHans Fiscuer and 
Amanpus Haan (Ber. ,1913, 46, 2308—2309).—Ebullioscopic measure- 
ments in pyridine solution indicate for hemin a molecular weight of 
651, and therefore a molecular formula ©,,H,,0,N,FeCl; the trust- 
worthiness of the method is confirmed by numbers indicating the 
molecular weight 655 for the complex iron salt of mesoporphyrin, 

C,,H,,0,N,FeCl. 

The solution of free haematoporphyrin in pyridine appears to be 
colloidal, for the elevation in the b. p. of the solvent is so slight as to 
indicate a molecular weight over 3000 (compare Piloty and Dormanp, 
A., 1912, i, 519). D. F. T. 


Hematin. III. Chemistry of the Formation of Hzemato- 
porphyrin. Wituiam Kister and Paut Dersie (Zeitsch. physiol. 
Chem., 1913, 86,51—76. Compare A., 1912, i, 670).—The age of 
hemin preparations makes a considerable difference in their behaviour 
towards hydrogen bromide. Whereas freshly prepared hemin yields 
almost exclusively hematoporphyrin and ferric irov, old hemin 
preparations give both ferrous and ferric iron and much by-product. 
The changes in hemin on keeping obviously take place at the centres 
which play a part in the formation of hematoporphyrin; these are 
considered to be the vinyl groups. 

Hematoporphyrin is very readily esterified with methyl alcohol and 
hydrogen chloride. The product is a dimethyl derivative, insoluble in 
sodium carbonate, m. p. 142°, proving that the two carboxyl groups 
were present in hemin, whereas the hydroxyl groups were formed 
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during the formation of hsmatoporphyrin. The ester is readily 
hydrolysed by sodium hydroxide. 

A tetramethyl hematoporphyrin is obtained on prolonged heating 
with methyl alcohol and hydrogen chloride; the non-crystalline 
product has m. p. 81°. 

A tetramethyl derivative is also obtained when the intermediate 
product formed by the action of hydrogen bromide in acetic acid on 
hemin is warmed with anhydrous methyl alcohol. ‘This substance, 
methyl dimethoxydihydrohaematerindicarboxylate, forms large crystals, 
m. p. 128°. 

On hydrolysis the tetramethyl] derivative forms haematoporphyrin 
dimethyl ether, a bright scarlet, amorphous powder, m. p. 105°, soluble 
in alkali; the hydrochloride is crystalline, forming needles ; the zinc 
salt is bright red, and blackens at 100°. When esterified, it yields the 
original tetramethyl compound again. 

A further argument against the assumption that hemin contains, as 
supposed by Piloty, lactam junctions is afforded by the discovery of a 
dimethoxydihydrohemin amongst the products of the action of methyl 
alcohol on the above intermediate product. 

Hematoporphyrin forms a silver salt containing two atoms of 
metal ; its dimethyl ether forms one with three atoms of metal ; both 
compounds fix three molecules of ammonia. Hzmatoporphyrin forms 
a stable dibydrochloride, whereas the hydrochloride of the dimethyl 
ether is very unstable, and that of the dimethyl ester could not be 
prepared, This behaviour indicates betaine formation between the 


nitrogen and the methyl group of the ester, and to a less extent the 
methyl group of the dimethyl ether. Prolonged action of concentrated 
hydrochloric acid displaces one of the methy! groups, forming a mono- 
methyl ether, which, however, has a stable monohydrochloride. 

The dimethyl ester of anhydrohaematoporphyrin forms an intense 
scarlet, bulky powder, m. p. 140—141°. E. F. A. 


Hematin. V. Methylation of Hzmin and the Addition 
of Bromine to Chlorodimethylhzemin and Bromodimethyl- 
hemin. Wuiti1am Kister and ALFRED GREINER (Zeitsch. physiol. 
Chem., 1913, 86, 185—205).—Dimethylhzmin is the dimethyl ester of 
the dibasic acid hemin. Reasons are discussed for attributing a different 
degree of acidity to the two carboxy] groups, particularly the behaviour 
of hemin to methyl sulphate. In strongly alkaline solution there is 
no action, in weak alkali a monomethy] derivative is formed, whereas 
in acid solution dimethylhemin is formed without difficulty; it is 
identical with the product produced by means of methyl alcohol and 
hydrogen chloride. The monomethyl derivatives from hematin and 
dehydrochlorohemin did not crystallise. 

When bromine in chloroform solution acts on dimethylhemin, 
bromine is absorbed without the liberation of hydrogen bromide; 
more or less of the chlorine of the hemin is replaced by bromine, so 
that a complex mixture results. In acetic acid solution, however, a 
chlorodimethylhemin dibromide is obtained. Very little of a tetra- 
bromo-product is formed. In a similar manner, bromodimethylhemin 
dibromide is formed. It can be crystallised from acetic acid. 
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No methy] is eliminated by the action of aniline on dimethylhemin. 
The dimethyl dehydrochlorohemin so obtained is partly soluble in 
ether ; the two portions differ in the amount of chlorine they contain, 
When converted into the corresponding bromodimethylhemins, com- 
pounds which differ in their crystalline habit are obtained. Aniline 
reconverts both of these into dehydrobromo-products which are 
soluble and insoluble in ether respectively. 

Bromine may be eliminated from hemin dibromide by means of 
aqueous alkali, sodium methoxide, or by zinc and acetic acid. On 
oxidation one molecule of the dibromide yields two molecules of 
heematic acid. The conclusion is drawn that the addition of bromine 
takes place at the vinyl residues. 

The complex C,,H,,N, is termed haematerin, and its dicarboxylic 
acid, C,,H,,0,N,, haematerindicarboaylic acid. Hemin, bromohemin, 
and hematin are thus complex chloro-, bromo- and hydroxy-ferric salts, 
of this acid. E. F. A. 


Tetrachloromesoporphyrin. Hans Fiscner and Hernricn Rose 
(Ber., 1913, 46, 2460—2466).—On the cautious addition of fuming 
hydrochloric acid and hydrogen peroxide to mesoporphyrin dissolved 
in glacial acetic acid, the hydrochloride of a dye crystallising in green 
needles is obtained. This is tetrachloromesoporphyrin, chlorine being 
substituted for hydrogen in the four methine groups uniting the pyrrole 
nuclei in pairs. On reduction of the tetrachloro-compound with 
sodium amalgam, porphyrinogen is obtained, whereas mesoporphyrin 
results on heating with sodium methoxide at 220—230°. The green 
‘compound is also formed when chlorine is passed into a solution of 
mesoporphyrin in acetic acid. Reduction with acetic acid and hydrogen 
iodide converts it into mesoporphyrin again and not into porphyrinogen. 


One of the chlorine atoms is much less firmly held than the others. 
E. F. A. 


Chondroitin-sulphuric Acid. Pxuasus A. Levene and 
Freperick B. La Force (J. Biol. Chem., 1913, 15, 69—79).— 
Chondrosine, the nucleus of chondroitin-sulphuric acid, when hydrolysed 
by means of sodium amalgam yields glycuronic acid, identified by the 
phenyl- and p-bromopheny]-hydrazine derivatives. 

The glycuronic acid is not bound to the amino-group of the second 
component, since the nitrous acid process demonstrates the presence of 
an unsubstituted amino-group in chondrosine. Neither does the 
carbonyl group of glycuronic acid take part in the linking. On 
oxidation of chondrosine with nitric acid a product is obtained which 
on distillation with hydrochloric acid gives rise to a minimal quantity 
of furfuraldehyde, whilst chondrosine yields the quantity required by 
a complex composed of one molecule of glycuronic acid and one of 
a carbohydrate of about the same molecular weight. The oxidation 
product does not contain free saccharic acid until it has been 
hydrolysed with alkali. Hence chondrosine contains saccharic acid 
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in a conjugated form. In chondroitin-sulphuric acid both the 
carboxyl and the amino-groups are combined with other radicles. 
E. F. A. 


Identity of Rennet, Casease, and Trypsin from the Same 
Latex. Existence of Two Types of Vegetable Proteolytic 
Ferments. C. GerBer (Compt. rend., 1913, 15'7, 241—243. Com- 
pare A., 1907, i, 1100; 1908, i, 745 ; 1909, i, 74, 278; ii, 512, 824; 
1910, ii, 64 ; 1911, ii, 647; 1912, ii, 801; this vol., i, 806).—Rennet, 
casease, and trypsin obtained from the same latex exhibit the same 
resistance to heat, and their diastatic actions are influenced in the 
same manner by certain electrolytes and by certain substances, such as 
lactalbumin and lactoglobulin, which accompany the substances on 
which they act. A study of these enzymes obtained from Ficus carica 
and Broussonetia papyrifera shows further that their dias tatic actions 
obey the same laws of mass, time, and temperature, and their varia- 
tions in intensity, seasonal for the same plant or individual for the 
same period, are strictly parallel. From these results the author 
maintains that rennet, casease, and trypsin from the same latex are 
but three different or successive aspects of the same diastase, coagulat- 
ing the milk and carrying the hydrolysis of the casein and the fibrin 
to the formation of amino-acids. The characteristics distinguishing 
the three proteolytic actions of the latex are due to differences in the 
action of calcifying and decalcifying salts, acids, and bases on the 
coagulation and diastatic digestion of milk. The proteolytic ferments 
of the latex belong to two groups, the one having for type the proteo- 
lytic disastase of Ficus carica and the other that of Broussonetia 
papyrifera, the former being inactive towards milk, whilst the latter 
are active. W. G. 


Action of Hydrogen Chloride on a Diastase Preparation 
which had been Altered by Heating. IX. TxHropor Panzer 
(Zeitsch. physiol. Chem., 1913, 86, 322—339).—A diastase preparation 
of which the activity had been destroyed by heating was rendered 
slightly active again by treatment with dry hydrogen chloride and 
subsequently removing this in a vacuum. It is considered that the 
original active groups in the enzyme have not been restored by the 
acid, but that this has attacked other atomic groupings, which become 
active as enzymes when the hydrogen chloride is removed. 

E. F, A. 


Identity of the Hydrolytic and the Synthetic Activities of 
Emulsin. Emre Bourquetot and Maxc BriveL (J. Pharm. Chim. 
1913, [vii], 8, 15—19).—Emulsin hydrolyses the B-glucosides of the 
alcohols and causes the combination of dextrose with the alcohol to a 
B-glucoside. Both these reactions are incomplete, and there is a 
tendency to attain an equilibrium. The position of this equilibrium is 
independent of the quantity of emulsin added and of the temperature, 
but it varies with the strength of thealcohol and with the amount of 
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dextrose present. It is shown experimentally that in a solution 
containing 30°2% by weight of methyl alcohol, and equivalent quanti- 
ties of dextrose or B-glucoside together with emulsin, the rates of 
hydrolysis and synthesis are the same, and the same point of 
equilibrium is reached from both directions. The probability of 
emulsin acting synthetically in plants is emphasised. E. F. A, 


Reversibility of Enzyme Action: a-Glucosidase and 
a-Methylglucoside. Emme Bourquetot and Emite Vernon (J. 
Pharm. Chim., 1913, [vii], 8, 19—21).—Bottom yeast extract was 
allowed to act in solutions containing 20 grams per 100 c.c. of methyl 
alcohol and equivalent quantities of dextrose or a-methylglucoside. 
In about twenty-nine days both solutions had the same rotatory power, 
indicating that the same equilibrium is attained starting from either 
end. E. F. A, 


The Rennin Coagulation of Milk from a Colloid Chemical 
Standpoint. Jerome ALEexanpER (Highth Inter. Cong. App. Chem., 
1912, 6, 12—14).—Silver nitrate gives a clear silver chloride sol in 
presence of fresh lactalbumin, but, after digestion with pepsin, lactal- 
bumin does not exert the influence of a protective colloid. The action 
of acids or rennin on milk is thus to destroy the colloidal protection 
of the lactalbumin for the unstable, irreversible suspensoid, casein 
(compare A., 1910, i, 530). J.C. W. 


New Function of the Catalyst termed “ Peroxydase” and 
the Biochemical Transformation of Orcinol into Orcein. 
Jutes Wourr (Highth Inter. Cong. App. Chem., 1912, 26, 417—419. 
Compare A., 1912, i, 928).—Experiments are described which show 
that dilute solutions of orcinol are slowly oxidised by ammonia with 
production of orcein. This action is greatly accelerated by peroxydase, 
the effect of which is to promote the formation of the colouring matter 
rather than to increase the amount of oxygen absorbed. E. G. 


The Catalase of the Liver. Lzonor Micwar.is and H. Pecs- 
STEIN (Biochem. Zeitsch, 1913, 53, 320—355).—The ferment solution 
employed was a highlydiluted extract of calves’ liver, and hydrogen 
peroxide was used as the substrate. The course of the action was 
followed by determining the rate of destruction of the peroxide by 
titration with permanganate solution. It was found that for the 
catalase reaction, the ordinary equation ®.t=/(x), where ® is the 
quantity of the ferment, ¢= time of action, and f(x) a characteristic 
function of the ferment, does not bold, but must be replaced by the 
equation ©".¢ = fx, in which n is of the approximate value of 1°35, but 
varies slightly during the course of the reaction. The deviation from 
the ordinary law is due to the fact that the ferment is acted on by the 
hydrogen peroxide, as its action is weakened by previous treatment 
with this reagent. Oxygen itself does not act, and the same results 
are obtained when the reaction is carried out in a current of hydrogen 
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or in a corked flask. As determined by the wandering of the ferment in 
an electrical field, where the [H]° concentration was varied by different 
acetate mixtures, the isoelectric point of the ferment was found to be 
4°31.10-®. The rate of ferment action was determined in low salt 
concentrations (acetate mixtures) with varying hydrogen-ion concen- 
trations. By the graphical methods already employed by Michaelis 
and his pupils, the amounts of ferment active in solutions of different 
hydrogen-ion concentrations were determined. ‘The optimal condition 
of action is attained just after the hydrogen-ion concentration becomes 
less than the isoelectric point of the ferment. ‘The conclusions drawn 
are, that catalase is an ampholyte with the acid dissociation constant 
2°88 x 10~°, and that the catalytic action on hydrogen peroxide is 
due to the anions and electrically neutral particles. Neutral salts 
inhibit the action (hence all the experiments on the effect of the 
[Hi}" concentration were carried out with very dilute acetate 
mixtures). The inhibitory action is more marked in the neighbour- 
hood of the isoelectric point than in more acid solutions. The conclu- 
sion is drawn that the anions of the salt exert the chief action, and 
affect chiefly the electrically neutral particles of the ferment. The 
order of the inhibitory action is SO,>Cl>acetate>NO,. 8S. B.S. 


Constitution of the Mercuriated Products of Acetylene. 
WitneLm Mancaor and Juuius Haas (Annalen, 1913, 399, 123—154). 
—Phenylacetylene and an excess of aqueous mercuric chloride at 
47—50° yield a substance, C,,H,,0,Cl,Hg, or C,,H,,0,C];Hg,, in 
which the mercury is very firmly held. It does not react with aqueous 
sodium hydroxide or ammonia, but yields mercuric sulphide by treat- 
ment with ammonium sulphide. By treatment with dilute hydro- 
chloric acid, it yields phenylacetylene and acetophenone. ‘This 
decomposition indicates that the substance is an additive compound 
of an acetylene, not a mercuriated ketone, and consequently the 
constitution may be Hg(C?UPh),,2HgCl,,HgO,HgCl-OH, which is 
supported by the fact that the same substance is produced by the 
action of an excess of aqueous wercuric chloride on mercury phenyl- 
acetylide in the presence of a little hydrochloric acid at 50°. 

A similar substance, C,,H,,OBr,Hg,, is produced by the interaction 
of phenylacetylene and aqueous mercuric bromide at 50°. It also does 
not react with sodium hydroxide or ammonia, yields mercuric sulphide 
by treatment with ammonium sulphide, and is decomposed by hydro- 
chloric acid to form acetophenone and phenylacetylene. Probably, 
therefore, its constitution is Hg(CiCPh),,2HgBr,,HgO. Both of these 
substances, suspended in chloroform in a freezing mixture, absorb a 
large amount of bromine; ultimately, however, hydrogen bromide is 
evolved. 

Piperonylacetylene reacts with mercuric chloride and bromide to 
form substances which are analogous to the preceding, but which yield 
only acetopiperone by treatment with hydrochloric acid. This is due 
to the fact that the piperonylacetylene which is initially formed unites 
ir water with extraordinary ease in the presence of hydrochloric 
acid, 

Since the preceding substances are additive compounds of acetylenes, 
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it is probable that the substance obtained by the action of acetylene 
itself on aqueous mercuric chloride is an additive compound, not a 
mercuriated aldehyde, C(HgCl),-CHO, as suggested by Biltz and 
Mumm. The latter view is almost certainly incorrect, because the 
substance exhibits the reactions of mercurous and of mercuric salts, 
The substance, which is also obtained from mercury acetylide and 
aqueous mercuric chloride, yields only acetaldehyde by treatment with 
dilute hydrochloric acid, but is decomposed by ammonium sulphide to 
form acetylene and acetaldehyde. Probably, therefore, its constitu- 
tion is C,Hg,HgCl,,HgCl,H,O. A substance, exhibiting properties 
similar to those of the preceding substance is obtained from acetylene 
or mercury acetylide and an excess of aqueous mercuric bromide. 

It is evident from the behaviour of the preceding mercury 
compounds that mercury can be retained very firmly in an organic 
compound without necessarily being attached to carbon in the place of 
hydrogen atoms. C.8. 


Physiological Chemistry 


A Calorimeter for Small Animals. Franz Tanou (Biochem. 
Zeitsch., 1913, 53, 21—35).—‘The calurimeter 1s constructed on the 
compensation principle. Two oxactly similar cylinders of copper, 
each insulated in a Dewar flask, are connected with one another 
by constantan wires, so as to form thermoelectric couples, and a 
Broca galvanometer is placed in circuit between the two, so as to 
indicate any differences of temperature between them. The whole 
apparatus is immersed in a large thermostat. The animal is placed 
in one cylinder in a cage, and the other cylinder contains a similar 
cage without an animal. The heat produced by the animal in 
one cylinder is approximately compensated for by the passage of a 
known electric current through the other, which produces an 
experimentally measurable quantity of heat. The small differences 
of heat in the two cylinders can be measured by the deflexions 
produced when the galvanometer is thrown into the circuit. The 
galvanometer deflexions can be calibrated by passing two measured 
but slightly different currents through the two cylinders. The 
total heat produced by the animal is therefore calculated both from 
the compensation current and the galvanometer readings; the 
calorimeter can also serve as a respiration calorimeter, by the 
analysis and measurement of the air led in (which is first carefully 
warmed to the temperature of the thermostat by a long passage 
through pipes immersed in the water it contains), and the analysis 
of the expired air, in the usual manner adapted for such calori- 
meters. Illustrations in the text indicate the exact method of 
construction of the apparatus (compare A. V. and Miss Hill, this 
vol., i, 666). S. B. S. 
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The Response of the Respiratory Centre to Oarbon 
Dioxide, Oxygen, and Hydrogen Ion Concentration. J. M. H. 
CAMPBELL, CLaupE E. Dovuetas, JoHn 8. HALDANE, and F. G. Hopson 
(J. Physiol., 1913, 46, 301—318).—A rise of 0°2% or 16 mm. in the 
pressure of carbon dioxide in the alveolar air doubles the pulmonary 
ventilation. A corresponding diminution causes apnea. The 
alveolar oxygen pressure can be varied within wide limits without 
affecting the excitability of the respiratory centre to carbon dioxide. 
Summation of inhibitory vagus stimuli plays no part in causing 
apnea in man. What the respiratory centre really responds to 
is the balance of hydrogen ion concentration in the blood. This 


balance is exquisitely regulated, probably for the most part by the 
kidneys. W. D. H. 


Respiratory Mechanism in the Duck. J. B. Orr and 
ALEXANDER Watson (J. Physiol., 1913, 46, 337—348).—In the duck, 
carbon dioxide in the inspired air acts inhibitingly on respiration. 
Lack of oxygen is stimulating to the respiratory rhythm. The 
vagus nerves probably play an essential part in the maintenance 
of respiratory movements. W. D. H. 


The Influence of the Cerebrum on the Metabolism of Energy 
and of Matter. Kart Hannemann (Biochem. Zeiisch., 1913, 53, 
80—99).—The experiments were carried out on frogs, the respiratory 
exchanges of which were measured in chambers made according 
to a method described in the text, from ordinary laboratory 
desiccators. These exchanges were measured in the cases of intact 
animals, and animals from which different parts of the brain had 
been extirpated. It was found that the extirpation of either the 
whole brain, or only the large hemispheres, or the optic lobe led 
to a considerable increase in the gaseous exchange, lasting for 
several days. Both the oxygen consumption and the carbon dioxide 
output were increased, especially the latter, which was not so 
much increased, however, when only the hemispheres were removed. 
The increase in the gaseous exchanges is accompanied by an 


increased heat production, which was measured in a Tangl calori- 
meter. S. B.S. 


The Influence of Narcosis on the Gaseous Metabolism of the 
Brain. Franz G. ALEXANDER and STEPHAN CsERNA (Biochem. Zeitsch., 
1913, 58, 100—115).—Dogs were used for the purpose of the 
experiments. They were tracheotomised under ether narcosis, 
hiradin was injected into the jugular vein and the femoral artery, 
and the sinus longitudinales was laid bare for the purpose of 
collecting blood samples. By means of blood-gas analyses, the 
gaseous metabolism could be determined when the animal had 
recovered from narcosis, and when it was under the influence of 
various anesthetics. The rate of blood-flow was measured - by 
Barcroft’s method. It was found that the specific gaseous exchanges 
of the blood were considerable, the oxygen consumption of this 
organ being about 0°36 c.c. per gram per minute. During 
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narcosis the gaseous metabolism sinks considerably—from 60 to 90% 
according to depth of the narcosis. With ether, the carbon dioxide 
output diminishes less than the oxygen consumption; the reverse 
is the case in morphine narcosis. The action of various narcotics 
is different, and this fact must be taken into account in all theories 
dealing with the phenomenon. In narcosis with magnesium 
sulphate, the higher centres of the nervous system are the last to 
be paralysed. ‘The actual narcosis is preceded by a stage of 
excitation, during which the gaseous metabolism of the brain is 
increased. S. B. 8. 


Blood-lipoids and Phagocytosis. B. Sruper (Biochem. Zeitsch., 
1913, 58, 493—500).—The addition of cholesteryl esters of oleic 
and palmitic acids inhibits phagocytosis in vitro, and with the latter 
substance also tn vivo, when the blood is withdrawn (from cats) 
half an hour after the injection. Owing to the rapidity with which 
clot formation takes place, experiments could not be extended 
beyond this period, and for the same reason no in vivo experiments 
were possible with the oleic acid derivative, which very readily 
renders the blood so clottable that it clots directly on opening the 
veins. The inhibition is not removed by mixing the cholesterol 
derivatives with lecithin, as is the case with free cholesterol. 
Cholesteryl benzoate and acetate are without action on phagocytosis, 
in which substances the free hydroxyl group no longer exists, and 
to this group is ascribed the inhibitory action of cholesterol and its 
derivatives on phagocytosis. Wright’s theory of opsonins is discussed, 
and it is suggested that the opsonic index is not due to specific 
opsonins, but rather to the different states of the lipoids in the 
blood. 8. B. S. 


The Effect of Fatty Acids and Soaps on Phagocytosis 
Hartoa J. HamBurcer and J. p—E Haan (Proc. K. Akad. Wetensch. 
Amsterdam, 1913, 15, 1290—1297).—Propionic acid itself diminishes 
phagocytic action (as determined by Hamburger’s charcoal method), 
whereas sodium propionate increases it, within wide limits of con- 
centration of the salt. The former action is to be ascribed to the 
hydrogen ions, whereas the latter action is due to the action of 
the salt on the surface tension of the water. This constant 1s 
diminished, and this facilitates the pseudopodial action of the 
phagocytes. This action of sodium propionate and soaps is to be 
distinguished from the action of fat-dissolving substances, which 


exert their action owing to the fact that they dissolve in 7". 
S. B. 8. 


The Blood of Ascidians. III. Martin Henze (Zeitsch. physiol. 
Chem., 1913, 86, 340—344).—The author’s previous work has shown 
that organic vanadium compounds occur in the blood-corpuscles of 
Phallusia, and that these cells have an acid reaction due to sulphuric 
acid. It is now shown that vanadium also occurs in the blood 
of other ascidians (A. mentula, A. fumigata, Ciona intestinalis, 
and Diazonia violacea); in Cynthia papillosa its presence 1s 
uncertain. 
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Much of the present paper deals with the kinds of blood- 
corpuscle found, and their reactions with staining fluids. The 
nature of the pigment in the red cells of Ascidia mentula is uncer- 
tain; it is not a lipoid, and is insoluble in all common reagents. 


W. D. H. 


The Application of the Second Law of Thermodynamics to 
Processes in the Animal Organism. Ju.ius BAron and MicHarL 
PéAnyi (Biochem. Zeitsch., 1913, 53, 1—20).—A knowledge of the 
changes of free energy in the animal organism can be arrived at 
by the application of Nernst’s heat theorem. These changes of 
free energy were calculated for the individual products taking part 
in metabolism. It was found that the changes correspond very 
nearly with the heat production. The results indicate that the 
processes in the organism take place in accordance with the second 
law of thermodynamics only when the organism does not work with 
absorption of heat. The thermodynamical efficiency of mechanical 
work and of fat synthesis from sugar was calculated, and the 
trustworthiness of the theory from the point of view of the second 
law was confirmed. S. B. 8. 


The Influence of the Character of the Nutrition on the 
Metabolism During a Succeeding Period of Starvation. 
ArTauR ScHLossMANN and Hans Murscuuauser (Biochem. Zeitsch., 
1913, 58, 265—299).—-Dogs were starved for some days, and then 


fed with different diets, in one case containing large amounts of 
fats, in another large amounts of carbohydrates, and in a third 
case, chiefly proteins. When the animals had attained their 
original weights again on these diets, a short period of starvation 
was interposed, during which the metabolism was investigated by 
the ordinary methods. As a result of these and earlier experi- 
ments, the conclusion was drawn that the metabolism during a 
period of starvation in both man and dogs depends to a large 
extent on the character of the nutrition ingested in the foregoing 
period, and this influence can be demonstrated even wh»n the 
effects of the last meal taken have varnished. The organism has 
got accustomed to the utilisation of either fats, carbohydrates, and 
proteins, and the habit thus acquired still lasts even when the 
animal is deprived of food. This influence is demonstrated chiefly 
by the respiratory quotients, which remain similar during starvation 
to those obtained during the period of feeding. The influence of 
the fat diet lasts longer than that of the carbohydrate diet, as the 
reserve glycogen is soon used up. Thus, in the case of the dog fed 
on fats, on the fifth as well as on the second day of starvation 
about 90% of the calories are derived from the fat, and 3% from 
carbohydrates. In the case of the carbohydrate-fed dog, on the 
second day of starvation 21% of the calories are derived from 
carbohydrates, and 65% from fats; and on the fifth day, only 8% 
from carbohydrates and 79% from fats. The organism can therefore 
be ‘‘trained”’ to adapt itself to various diets. S. B. S. 
VOL, CIV. i. 3 Y 
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The Action of Carbohydrates on the Energy Metabolism. 
Paut Hint (Biochem. Zeitsch., 1913, 53, 116—139).—The experiments 
were carried out with the employment of the Tangl respiration 
calorimeter, and both the heat production and the nitrogen and 
carbon metabolism were investigated at the same time. When 
dextrose was subcutaneously administered to mice in 10% solution, 
in quantities corresponding with 10 grams per kilo. of body-weight, 
it caused a rise in the heat production of 8—13°2%. In quantities 
of 28—32 grams per kilo. of body-weight, when administered to 
starving rats, it caused a rise of 28—29°9%. This rise can be 
partly explained as a result of sugar intoxication. The heat thus 

roduced is chiefly lost by radiation when the sugar is administered 
in concentrated solutions, but chiefly by water evaporation when 
given in dilute solution. 8. B.S. 


The Biochemical Synthesis of the Fatty Acids. (Miss) Ina 
SmeEDLEY and (Miss) Eva Lusrzynska (Biochem. J., 1913, '7, 364—374). 
—The hypothesis that pyruvic acid formed in the body from 
carbohydrates is the starting point for the synthesis of the fatty 
acids, is supported by a number of pieces of evidence, and 
equations are given to represent the series of reactions which occur 


W. D. H. 


Fatty Acid Esters of Dextrose. W. R. Bioor (Lighth Inter. 
Cong. App. Chem., 1912, 19, 29—36).—Attention is called to the fact 
that fats are not completely metabclised in the absence of carbo- 
hydrates, as is witnessed by the fact that such products as 
B-hydroxybutyric acid, acetoacetic acid, etc., are excreted during 
starvation. The suggestion is made that sugars may act cata- 
lytically in the destruction of the fats in the animal body. It 
was therefore of interest to prepare dextrose esters of fatty acids 
and to investigate their action when administered to animals. 
These esters were prepared by the interaction of the acid chloride 
on dextrose in pyridine solution, and a preliminary account of 
several such esters is given. They readily form colloidal solutions 
with water. For physiological experiment a mixture of the esters 
prepared from the fatty acids of cocoa-nut oil was employed. 
When administered to cats by the mouth, these esters are readily 
absorbed (up to more than 80%). They do not appear to be 
adapted to administration either intraperitoneally or intravenously. 
In the former case, they act as an irritant foreign substance, and 
in the latter case they can act injutiously, even producing death 
of the animal. S. B. 8. 


Is Inulin a Glycogen Former? A.Lrrep Oppennemm (Chem. 
Zentr., 1913, ii, 371; from Zentr. Physiol., 1913, 27, 264--267).— 
Rabbits freed from glycogen by injections of strychnine were fed 
with inulin. Some glycogen was fcrmed in the liver, and a good 
deal in the muscles. Since feeding with levulose leads to the 
formation of glycogen in the liver, it is assumed that most of the 
inulin administered parses the liver ard is converted into glycogen 
in the muscles. 
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Action of the Digestive Juices on Alicyclic Compounds. 
JuHo HAmMALAInEN (Chem. Zentr., 1913, i, 2052; from Skand. Arch. 
Physiol., 1913, 29, 60-—67).—When alicyclic compounds are shaken 
for ten hours at 37° with gastric juice, they become partly 
hydrated—the hydrocarbons the most easily, and the ketones the 
least so. Menthene, limonene, terpinolene, pinene, nopinene, and 
dihydrocarveol give rise to menthanol, terpin, terpineol, etc. Only 
terpinene and fenchene proved resistant. K. F. A. 


Influence of the Melting Point of Non-emulsified Fats on 
their Rate of Disappearance from the Stomach. A. von FrsEr 
(Biochem. Zeitsch., 1913, 53, 168—178).—Various fats were mixed 
with a standard diet and administered to dogs. After a given 
interval these test-meals were quantitatively removed from the 
stomachs by a form of stomach-tube, which is described and 
illustrated in the text, and the fat content of the vomit was then 
analysed. It was found that the higher the melting point and 
viscosity of the fat, the more slowly it disappeared from the 
stomach. The fats, after emulsification with food, disappear more 
rapidly than when administered in a non-emulsified form. When 
not administered with foods, these disappear even more slowly 
still, with the exception of the liquid olive oil. Fats also inhibit 
the disappearance of the oth2r food constituents from the stomach, 
and the more viscous fats exert the greater inhibitory action in 
this respect. A fat added to foods readily separates from other 
food constituents in the stomach, and is afterwards digested 
independently of them in the intestine. S. B. S$. 


The Influence on Nitrogenous Metabolism of Feeding on 
Sodium Nitrate. Ericn Grare and H. Wintz (Zettsch. physiol. Chem., 
1913, 86, 283—314).—Experiments on dogs and pigs are recorded 
with sodium nitrate similar to those previously published in relation 
to ammonium salts. In one of the four experiments there was no 
retention of nitrogen; in the other three, from 10—15% of the 
nitrogen was retained. Large doses exert a toxic action and 
increase the output of nitrogen. Hypotheses are advanced to 
explain the retention of nitrogen. W. Dz. H. 


Utilisation of Individual Proteins by Man as Influenced 
by Repeated Fasting. Paut E. Howe and Pamire B. Hawk 
(Highth Inter. Cong. App. Chem., 1912, 19, 145—147).—The method 
of experiment was to administer to the same individual after a 
two days’ fast, a standard diet containing 12°12 grams of nitrogen 
and 2500 cal. of energy. This diet was continued for two days, 
and was then increased for another two days, so that 18°18 grams 
of nitrogen and 3750 cal. were taken. Two days’ fast then suc- 
ceeded, and was followed by another five days of feeding with the 
quantities given above, but with nitrogen from another protein. 
By alternation of two fast days and five feeding days, in which 
varlous proteins were employed, the dietetic values of the latter 
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could be ascertained. The most efficiently utilised proteins were 
found to be meat and gliadin, of which 97°5% was absorbed, 
followed by plasmon, milk, and “standard” diet. The substances 
most efficient in maintaining a nitrogenous equilibrium (in both 
cases under the conditions of experiment, positive) were, however, 
meat and milk. It is noteworthy that in both cases the proteins 
were of animal origin. S. B. 8. 


Nuclein Metabolism. Max Donrn (Zeitsch. piysiol. Chem., 
1913, 86, 130—136).—The results of an experiment in which 10 
grams of nucleic acid were consumed in addition to a diet consisting 
of bread, 300 grams; butter, 80 grams; apples, 250 grams; eggs, 
200 grams, and milk, 2 litres, showed that the nitrogen in the form 
of carbamide is not increased during the nucleic acid period. The 
nitrogen in uric acid increased 50%, or 9°7% of the nitrogen in 
purine bases. The rest of the nitrogen as purine bases was not 
recovered. The phosphoric acid increased considerably, the amount 
found in the urine and feces exceeding the amount supplied by 
0°76 gram. The results indicate that almost all the nucleic acid 
underwent cleavage before resorption, and that the slight increase 
in uric acid is due to resorbed bases. N. H. J. M. 


The Action of the Iron in Blood-powder on the Iron 
Metabolism when this Product is Administered to Animals. 
Junius Grou (Biochem. Zeitsch., 1913, 53, 256—258).—By the 
addition of blood-powder to a standard diet administered to pigs, 
no alteration was caused in the iron balance in the animal, the 
additional iron from the blood ingested being excreted in the 
faeces. S. B. S. 


The Localisation and Detection of Peroxydases in the 
Digestive Tract. Artrnur Scnecnert, WALTER GRIMMER, and 
Perer AnpryEwsky (Biochem. Zeitsch., 1913, 53, 300—319).—A 
trustworthy oxydase reagent is guaiacol tincture, to 100 c.c. of 
which have been added 0°1—0°2 c.c. of 3% hydrogen peroxide solu- 
tion. This reagent is capable of detecting an oxydase in milk, 
saliva, etc., which contain a peroxydase, but not with blood, unless 
a superoxide solution, such as turpentine oil, ethyl hydroperoxide, 
etc., is also added. Rothenfusser’s reagent (p-phenylenediamine 
+guaiacol) and the potassium iodide-starch reagents are not 
trustworthy for the detection of oxydases. The extracts of tonsils 
contain no oxydase, the sublingual glands contain large quantities 
of the ferment, whereas the submaxillary and parotid glands vary 
largely as to oxydase content in different animals; the same 
is true with reference to the mucous membrane of the stomach and 
the small intestine. Liver extracts are free from substances giving 
the blue reaction with gua‘acum tincture. Furthermore, the 
ferment giving this reaction is not identical with the ferment 
causing the oxidation of formic acid, as several tissues give one 
reaction, but not the other. The guaiacol peroxydase of the sub- 
maxillary gland of the ox possesses a considerable but not complete 
resistance to digestion with trypsin. S. B.S. 
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Fluorine in the Animal Organism. III. Brain, Glands, 
Muscles, Blood, Milk, Excretions. ArmMAnp Gautier aud Paut 
CLAUSMANN (Compt. rend., 1913, 15'7, 94—100. Compare this vol., i, 
677, 789).—Like phosphorus, fluorine exists in all animal organs 
and tissues, but in very varying proportions, the dental enamel 
having the highest content, 180—118 mg. per 100 grams of dry 
matter, and the muscle the lowest with 0°6—0°15 mg. per 100 
grams. There is a fairly constant relation between the phosphorus 
and fluorine contents of the various organs, except in the case of 
the incompletely formed organs of young animals, the excretions, 
the dental enamel, and the blood. The fluorine increases with 
the phosphorus without being directly proportional to it. In the 
same organ the quantity of fluorine varies greatly with age. It 
increases generally up to the adult age, and then diminishes as the 
organ begins to degenerate. Muscular tissue is remarkably poor 
in fluorine. The fluorine content of human milk is very low, but, 
as in the case of phosphorus, it is about four times as great in 
cow’s milk. About 1 mg. of fluorine per day is excreted by man, 
and since the amount of fluorine supplied by the food greatly 
exceeds this, the difference must be due to epithelial desquamation, 
loss of hair, growth of nails, etc. W. G. 


The Lipocytic Constant. Content of the Tissues in 
Phosphorus-containing Lipoids. Anpr& Mayer and Grorces 
ScHAEFFER (Compt. rend., 1913, 15'7,156-—159. Comparethis vol.,i, 424). 
—In different individuals of the same species the content of 
phosphorus in the lipoid form in a given organ is practically 
constant, but it varies from tissue to tissue in the same animal. 
For different animal species the values found for a given organ are 
very close. This phosphorus content of the different organs does 
not seem to vary during inanition, but rather appears to be the 
measure of a fundamental and permanent constituent of the cells. 
In certain cellular types the ratio, fatty acids/phosphorus in lipoid 
form, is remarkably constant, but in certain organs, for example, the 
muscles, the ratio has a value pointing to the presence of reserves 
of neutral fats in these organs. The content of a fresh tissue in 
phosphorus, in lipoid form, is characteristic of the tissue. In all 
the species examined the order of the different organs with respect 
to their phosphorus content relative to their fresh weight is the 
same, and this indicates that this content is proportional to the 
physiological activity. W. G. 


The Application of Calorimetry to the Measurement of the 
Work of the Kidneys. Franz Tanau (Piochem. Zeitsch., 1913, 
53, 36—40).—The energy metabolism of the kidneys was estimated 
by determining the heat production of rats placed in a calorimeter 
both before and after the extirpation of the kidneys. This was 
found to amount to 8°2% of the whole energy production of the 
body, and about 0°75 cal. per gram of kidney. This is the same 
as that found in the dog. Direct calorimetric measurements yield 
the same results as those obtained by Barcroft’s method in the 


i. 1018 ABSTRACTS OF CHEMICAL PAPERS. 


analysis of the blood gases, and the author’s own methods in the 
measurement of respiratory exchanges in curarised animals. 


8. B. 8. 


The Magnitude of the Work of Diseased Kidneys. Steryan 
Cserna and G. Kevemen (Biochem. Zeitsch., 1913, 53, 41—68).—The 
respiratory method of Tangl was employed in these researches, the 
respiratory exchanges of the animal being measured both before 
and after extirpation of these organs in animals which had be2zn 
treated with renal poisons. These results were compared with those 
obtained in the normal (unpoisoned) animals. Dogs were used in 
the experiments, and the following poisons were employed: uranyl 
acetate, potassium cantharidate, potassium dichromate. Experi- 
ments were also carried out on animals, in which the blood-supply 
to the kidneys had been ligatured. It was found that the work 
of the diseased kidneys was greater than that of healthy ones, the 
oxygen consumption and carbon dioxide production both being 
larger. Only when the poison had been sufficiently powerful to 
produce anuria were these factors below normal. When the kidney 
work is increased, both the absolute and relative carbon dioxide 
production is greater than normal in diseased kidneys. By injury 
to tlie parenchyma of the kidney tissue produced by the stoppage 
of the circulation, the gaseous metabolism in the other organs is 
also increased. S. B. S. 


The Magnitude of the Work of the Spleen. Fritz Verzir 
(Biochem. Zeitsch., 1913, 53, 69—79).—No alteration can be detected 
with certainty in the respiratory exchange after extirpation of 
the spleen of curarised dogs. By the direct measurement of the 
gaseous exchange in the blood passing through the spleen of cats 
by Barcroft’s method, the oxygen consumption was found to be 
0°05 c.c. of oxygen per gram per minute. This is about the same as 
that of the resting submaxillary gland or anuric kidneys, according 
to the researches of Barcroft. Dextrose, intravenously injected, 
and soluble starch are readily burnt up in the body, even after 
extirpation of the spleen. 8. B. 8. 


The Changes in the Chemical Constitution of the Animal 
Body After Extirpation of the Spleen, Testis, and Thyroid. 
Kart Droce (Pfliiger’s Archiv, 1913, 152, 437—477).—The 
experimients were performed on dogs during the suckling period. 
Extirpation of the spleen delays growth, but whether this is the 
result of removing the organ or of the operation of laparotomy is 
uncertain. An increase of total ash (especially in calcium and to 
a smaller degree in phosphoric acid) was the only chemical change 
in the body noted. Extirpation of the thyroid does not affect 
growth, and causes a decrease in total ash. Extirpation of the 
testis does not affect growth, and a small decrease in the phosphoric 
acid of the ash occurs. Water, fat, fat- and ash-free substance, 


and proteins are not affected in all these classes of experiments. 
W. D. H 
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Muscle Chemistry. IV (Addendum). The Muscle Tissues 
of some Sea Animals when Dried by Heat. Giuseppz Buea 
and A. Costantino (Zettsch. physiol. Chem., 1913, 86, 137—140. 
Compare this vol., i, 219).—When dried at 100—102°, the muscle 
tissues of some sea animals lose substances having an alkaline 
reaction, produced by the decomposition of extractive substances. 
At a temperature of 110—112°, acid substances are lost. 

In the case of Scyllium catulus it was found that the loss is 
chiefly to be attributed to ammonia, produced by the decomposition 
of carbamide. N. H. J. M. 


Catalase in Frogs’ Muscles. Einar Hamuersten (Chem. Zenir., 
1913, i, 2051; from Skand. Arch. Physiol., 1913, 29, 46—59).— 
The action of a number of products of normal metabolism on the 
system catalase-hydrogen peroxide is investigated in a specially 
devised apparatus, frogs’ muscles being used as the source of 
enzyme (compare Santesson, A., 1908, ii, 1061; 1910, ii, 331). The 
addition of creatinine causes a rapid increase in the rate of action 
at first ; subsequently it falls owing to the using up of the peroxide. 
Creatinine decreases the rate of change similarly to Siegfried’s 
“phosphor-meat acid.” Choline hydrochloride and muscarine 
platinichloride have a direct harmful action on the enzyme. Acet- 
aldehyde likewise lowers the activity, but reacts with hydrogen 
peroxide, fixing oxygen. Carbamide and alcohol are without effect. 
The muscle enzyme was more active in July and August than 
during December to June. When several substances act at once on 
the enzyme, the rate of change curves lie between those of the 
severai constituents. E. F. A. 


Influence of Various Substances on the Gaseous Interchange 
of Surviving Frog’s Muscle. XI. Action of Aromatic and 
Other Cyclic Compounds. Torsten THunserc (Chem. Zentr., 1913, 
i, 2054; from Skand. Arch. Physiol., 1913, 29, 1—28. Compare A., 
1911, ii, 56, 627).—The behaviour of a number of benzene 
derivatives on the gas exchange of surviving muscles is described. 
Monobasic carboxylic acids, such as benzoic acid and the toluic 
acids, lessen the exchange; hippuric acid behaves similarly, but is 
weaker. The introduction of a-second carboxyl group overpowers 
the adverse influence of the first. Phthalic acid is hardly poisonous, 
isophthalic and terephthalic acids are slightly more so, and mellitic 
acid is very slightly poisonous. f8-Phenylpropionic acid is as 
poisonous as phenylacetic acid. When the carboxyl group is in 
an unsaturated side-chain, the adverse effect on the exchange is 
much increased ; this is exemplified by the behaviour of cinnamic, 
allocinnamic, B-benzylidenepropionic, phenylpropiolic, and phenyl- 
malonic acids. The salicylic acid grouping is more poisonous than 
the benzoic acid grouping. The para-compound is the least 
poisonous of the three hydroxytoluic acids. Anisic acid as a 
methoxy-compound is less poisonous than phydroxybenzoic acid. 
The presence of several hydroxy-groups does not greatly alter the 
action of the aromatic acids. The phenol-alcoholic acids, for 
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example, mandelic and phenylparaconic acids, are almost without 
effect. 

Phenols are less poisonous than benzoic acid. It is considered 
that the benzene ring as such has a poisonous action on certain 
constituents of the cell concerned in the normal respiratory process, 
Nitration, as in mono- and di-nitrobenzoic acids, has little effect 
on the physiological action; sulphonation lessens the poisonous 
character of the ring. On the other hand, the hydrated six- 
membered ring in inositol and camphoric acid is inactive. The 
introduction of nitrogen into the ring, as in picolinic, nicotinic, and 
quinolinic acids, also counteracts the poisonous effect. Quinoline, 
which contains both pyridine and benzene nuclei, is strongly 
poisonous. Five-ring compourds are moderately poisonous. _ 


E. F. A. 


Organic Bases in the Roe of Herrings. Kiyontsa Yosuimura 
(Zettsch. physiol. Chem., 1913, 86, 174—177).—The dry matter 
(92°093%) of the herring roe had the following composition: total 
N, 12°063; crude fat, 1°253; total P, 0°602; P as lecithin, 0°200; 
N as proteins, 0°601; N as ammonia and amines, 0°338; N as bases, 
0°244%. One kilo. of the dried substance yielded 0°12 gram of 
trimethylamine, 0°02 gram of tetramethylenediamine, and 0°70 
gram of choline. N. H. J. M. 


The Occurrence of Free Sulphuric Acid in the Mantle of 
Ascidia mentula. Martin Henze (Zettsch. physiol. Chem., 1913, 


86, 345—346).—The cellulose mantle of A. mentula is acid, and this 
is due to sulphuric acid in the “bladder cells” of the mantle. 
Whether this is related to the acid cells of the blood is uncertain, 
for in Phallusia mamillata, although the blood-cells are acid, there 
is no acid in the mantle. There is less total sulphate in the 
expressed juice of Phallusia mantle than in the sea-water. The 
amount of chlorides in the two is equal. W. D. H. 


Presence of Carbamide in the Invertebrates and in their 
Excretion Products. Rosert Fosse (Compt. rend., 1913, 157, 
151—154. Compare A., 1912, ii, 1203; this vol., i, 327, 432).— 
The author has proved the presence of carbamide in numerous 
invertebrates and their excretion products, and also in the water 
inhabited by them for any length of time, as follows: 

Coelenterata: Actinia, and its products of excretion. 

Echinoderm: Starfish, and products of excretion. 

Worms: Sangsue officinale, cellular juice, and products of 
excretion. 

Crustacee: Crayfish, cellular juice of the entire animal, of the 
flesh deprived of the organs, and of the liver; also in the products 
of excretion ; spiny lobster, cellular juice, and excretion products; 
shrimp, cellular juice. 

Insects: Silkworm, cellular juice; ant, eggs; fly, eggs. 

Molluses: Snail, entire animal, products of secretion and 
excretion ; mussel, liquid in the shells; oyster, liquid in the shells. 


W. G 
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The Mechanism of the Physiological Production of Light ; 
Luciferase, Luciferin, and Luciferesceine. RapHart Dusois(Lighth 
Inter. Cong. App. Chem., 1912, 19, 83—89) —Phosphorescence in 
organisms is due, according to the author, to the interaction of two 
substances, which he has isolated more especially from the 
molluscular lamellibranch, Pholades dactylus. One of the sub- 
stances, to which the name /uciferin is given, can be extracted 
from the secreting organs by water, after heating to 70°, at which 
temperature it is stable. The other substance, /wciferase, is, how- 
ever, destroyed at 60°. By the action of one on the other in the 
presence of air, a phosphorescence is produced. The luciferase is 
of ferment-like character (oxydase), and it can be replaced by an 
oxidising agent, such as potassium permanganate, and by the blood 
of various cold-blooded animals, such as molluscs and marine 
crustaceans. Solutions of both substances give protein reactions, 
and the luciferin contains phosphorus and can be precipitated by 
picric acid. The term luciferesceine is adopted for the fluorescent 
substances in other animals, such as the fire-fly (compare McDer- 
mott, A., 1911, i, 396). Ss. B 


Indian Edible Swallows’ Nests. Heinricn Zeiier (Zeitsch. 
physiol. Chem., 1913, 86, 85—106).—The substance, dried in a 
vacuum, contained 9°43% of total nitrogen, 1°35% of histidine, 
1:20% of arginine, and 1°18% of lysine. When hydrolysed with 
4% sulphuric acid, two reducing substances, not identified, were 


obtained. N. H. J. M. 


The Ferments of the Milk Glands and of Milk. Wa truer 
Grimmer (Biochem. Zeitsch., 1913, 53, 429—473).—Both in resting 
and active milk glands proteoclastic ferments are present, which 
can digest the proteins of the glands themselves, but not other 
proteins, such as fibrin, gelatin, egg-white. Glycine, leucine, and 
other products of hydrolysis were formed. Tryptophan was found 
as hydrolysis product of the active, but not of the resting gland. 
The expressed juices, saline extracts, and autolysates of both 
resting and acting glands contain a peptoclastic ferment, which 
can set free tyrosine from milk peptone. Reasons are given for 
supposing that the peptoclast*c and proteoclastic ferment are not 
identical. The active and resting glands contain a monobutyrinase, 
the activity of which is considerably weakened by dialysis. The 
milk glands of the ox and pig possess an amylolytic ferment both 
when active and resting. In the case of the cow, the amylolytic 
ferment is more active in the resting than in the active gland, 
whereas the resting glands of sheep possess no marked amylolytic 
capacity. All glands (expressed juices and saline extract) possess 
a ferment capable of hydrolysing salol, and it is shown that this 
action is not due to the alkalinity of the medium. A guaiacum 
peroxydase was only found in the lactating glands of ruminants. 
This is apparently not iden‘ical with the p-phenylenediamine 
oxydase, as no parallelism was found between the two ferments in 
the various glands, etc., investigated. Ss. B. S. 
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The Quantity of Alcohol Excreted by the Animal Organism 
Under Various Conditions. IV. The Influence of Dose and 
External Temperature on the Excretion of Alcohol by the 
Urine and Expired Air; the Absorption of Alcohol from the 
Urinary Bladder. Wiinetm Vo6itTz and Aveust BavupReExeL 
(Pfliiger’s Archiv, 1913, 152, 567-578. Compare A., 1912, ii, 466), 
—In doses of 3 c.c. of alcohol per kilo. of body weight in dogs, from 
92 to 98% is oxidised in the body; at a low external temperature 
the figure is higher (96% at 16°, and 92% at 26°). A certain amount 
of alcohol is absorbed from the bladder when the concentration in 
the urine is not greater than the quantity found there after its 
ingestion. W. D. 4H. 


Respiration and Metabolism in Cardio-renal Disease. Tuomas 
Lewis, Jonn H. Ryrrer, Cuartes G. L. Wotr, T. Corton, G. L. 
Evans, and Josepm Barcrorr (Proc. physiol. Soc., 1913, liii—l.v; 
J. Physiol., 46)—The fundamental factor in such cases is an 
increase in the proportion of acids (exclusive of carbon dioxide) in 
the blood. There is a fall in the alveolar carbon dioxide, and 
meionexy. W. D. HH. 


The Combustion of Sugar in Pancreas Diabetes. Fritz 
VerzAr and A. von Fesir (Biochem. Zeitsch., 1913, 53, 140—167),— 
Experiments were carried out on curarised tracheotomised dogs, 
with the object of ascertaining whether, after extirpation of the 
pancreas, the intravenous injection of sugar still caused a rise in 
the respiratory quotient, which serves as an indication that the 
sugar is being burnt in the body. Such a rise occurred up to the 
fourth day after the operation, after which no sugar was burnt up. 
In certain cases, when the animal is thus rendered diabetic, sugar 
injection causes a rise in oxygen consumption, but in others it does 
not. Neither by blood transfusion from another animal, nor by 
infusion of ordinary blood or of blood from the pancreas, could 
a rise in the respiratory quotient after sugar injection be brought 
about in depancreatised dogs; nor could any constant changes in 
this factor be produced by the pancreatic hormone of Knowlton 
and Starling. S. B. §. 


Blood-Dissociation Curves in Uremia. Epwarp P. Pou.ton 
and Joun H. Ryrren (Proc. physiol. Soc., 1913, xlvii—xlviii ; J. Physiol, 
46).—Four cases of uremia were investigated ; the alveolar carbon 
dioxide pressure is low (14 to 25 instead ‘of 40 mm. ), and the blood 
takes up oxygen with difficulty, so that the percentage saturation 
is from 37 to 43 instead of 52 to 63. The lactic acid of the blood 
was not increased except in one case. The urea in the blood was 
high in all (0°21 to 0°36 instead of 0°03%). The meionexy is not 
due to the urea; addition of urea to normal blood does not cause 
the shifting of the curve. W. D. H. 


The Influence of Hydroxyl and Carboxyl Groups on the 
Pharmacological Action of Nitric Esters. Caarites R. MARSHALL 
(Highth Inter. Cong. App. Chem., 1912, 19, 211—215).—The experi- 
ments were carried out on cats and ra sLbits with the following 
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substances: glycerol dinitrate, glyceryl methyl ether dinitrate, 
mannitol tetramethyl ether dinitrate, mannitol dimethyl ether 
tetranitrate, mannitol pentanitrate, dulcitol pentanitrate, and the 
nitric esters of tartaric, citric, and lactic acids, and of their ethyl 
ethers. It was found generally that the presence of hydroxyl or 
methoxyl groups considerably diminishes the vaso-dilating action 
of the nitric esters. When compared with completely nitrated 
alcohols containing the same number of nitro-groups, most (but 
not all) of the esters containing hydroxyl or methoxyl groups are 
much less active. Carboxyl groups diminish the vaso-dilating 
power even more than these, and the nitric esters of tartaric, citric, 
and lactic acids, after neutralisation with sodium carbonate, were 
completely inactive as vaso-dilators. S. B. 8. 


The Biological Behaviour of 6-Chloro m-hydroxytoluic Acid. 
Eenst Srepure (Biochem. Zeitsch., 1913, 53, 259—264),—The 
substance investigated |[Me: OH: CO,H: Cl=1: 3: 4: 6] acts anti- 
septically about six times more strongly than phenol, and thirty 
times more strongly than sodium salicylate. Kobert’s method was 
employed, in which milk is mixed with sulphur, and the concen- 
tration of the drug just necessary to inhibit hydrogen sulphide 
formation was ascertained. Its antiseptic power was also con- 
firmed when pure cultures in sterile human urine were employed. 
When administered to man, the acid is relatively non-toxic, and 
2 grams can be tolerated when administered in one dose, without 
evil effects. It is excreted in the form of the sulphuric acid ester, 
which is crystalline, melts and decomposes above 200°, and can 
be synthetically prepared by Baumann’s method, the synthetical 
substance and the substance isolated from urine after ingestion of 
the acid being identical. The acetyl ester is readily hydrolysed 
by ferments contained in beer-yeast, trypsin, taka-diastase, rabbit’s 
pancreas, and rabbit’s liver. S. B. 8. 


[Pharmacological] Investigation of Two Bromo-substituted 
Acidylcarbamides: Bromural and Adaline. Y. Arriza (Chem. 
Zenty., 1913, i, 2055; from Skand. Arch. Physiol., 1913, 28, 
193—277).—The pharmacological behaviour of bromural (mono- 
bromoisovalerylcarbamide), CHMe,*CHBr-CO-NH:CO-NH,, and of 
adaline (a-bromo-a-ethylbutyrylcarbamide), 

CBrEt,-CO-NH-CO-NH,, 
has been investigated. In rabbits both behave similarly, adaline 
being the more lethal; they cause a diminution in the blood 
pressure, but are without effect on the heart. » 2: ee 


Action of Adrenaline on the Bronchioles. Freperick L. 
Gotta and W. Lecce Symes (Proc. physiol. Soc, 19138, 
XXXVili—xxxix; J. Physiol, 46).—In cat and rabbit, adrenaline 
causes constriction of the bronchioles, but after constriction has 
been established by other drugs, such as curare or muscarine, 
adrenaline then causes dilatation. The following drugs resemble 
adrenaline in this particular: epinine (3: 4-dihydroxyphenyl- 
methylethylamine), tyramine (p-hydroxyphenylethylamine), methyl- 
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amine, ethylamine, and isoamylamine. Ergamine (f-amino- 
4-ethylglyoxaline) never produces bronchial dilatation. 


W. D. H. 


The Pharmacological Action of Bromostrychnines. CHartes 
R. Marswa wt (Zighth Inter. Cong. App. Chem., 1912, 19, 217—223),— 
The two monobromostrychnines act like strychnine, but are eight to 
nine times weaker. Dibromostrychnine, although it still possesses 
a slight convulsant action in frogs and rabbits, produces in the 
former animals chiefly a paralytic effect, mainly due to a depression 
of the motor nerve-endings. S. B. S. 


Chemistry of Vegetable Physiology and Agriculture. 


Favourable Action Exercised by Manganese on Acetic 
Fermentation. GasrigeL Bertrand and Ropert Sazerac (Compt. 
rend., 1913, 157, 149—151).—The addition of minute quantities of 
manganese has a marked accelerating influence on the conversion 
of alcohol into acetic acid by B. aceti. At first the acceleration 
increases with the proportion of manganese, then it reaches a 
maximum, and begins to decrease. Under the experimental con- 
ditions stated, 1 part of manganese sulphate in 10,000 had the 
optimum effect. W. G. 


The Production of Acetaldehyde During the Anaerobic 
Fermentations of Dextrose by Bacillus coli communis 
(Escherich). Ecrerton Cuartes Grey (Biochem. J., 1913, 7, 359—363). 
—By artificial selection of this bacillus by means of growth on 
sodium chloroacetate, strains have been obtained which produce 
little or no acetaldehyde. The formation of this product by the 
ordinary bacillus is related to the formation of alcohol, carbon 
dioxide, and hydrogen rather than to the other products. It is 
suggested that acetaldehyde is a primary product of the fer- 
mentation. W. D. H. 


Products of the Lactic Fermentation of Sugars. Aan A. 
CuaFLIN (Lighth Inter. Cong. App. Chem., 1912, 25, 343—345).— 
There are considerable discrepancies between the statements of 
different authors with reference to the amount of lactic acid pro- 
duced by the lactic fermentation of sugars, but the statement of 
Mayer and of Kayser is usually accepted, that the yield is not over 
84%, and that considerable quantities of volatile acids are formed. 

A further study of this question has shown that maltose, 
hydrolysed starch, and inverted sucrose give identical results when 
fermented with the same bacteria under the same conditions. It 
has been found that 95—97% of the sugar may be converted into 
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lactic acid with formation of not more than 0°5% of volatile acids, 
the balance consisting of unfermented sugars. If all the sugar is 
fermented, the yield of lactic acid is reduced to 90%, and that of 
the volatile acids increased to 5%, the balance probably disappear- 
ing as water and carbon dioxide. The volatile acids are formic, 
acetic, propionic, and butyric acids, acetic and butyric being present 
in the largest quantities. The formic acid does not amount to more 
than 1% of the original sugar. The propionic acid occurs in the 
proportion of one part to ten parts of acetic acid. The percentage 
of acetic acid depends on the degree of aeration, and may attain 
to as much as 30 parts to 70 parts of lactic acid. E. G. 


Influencs of Some Coiloids on Alcoholic Fermentation. 
Nicovaas L. SOuHNGEN (Chem. Zenir., 1913, i, 2167—2168; from Folia 
Microbil., Holidnd. Betir. gesamt. Micrvbiol., 2).—Fermentation w.s 
effected between 38° and 40°, at which temperature the yeast no 
longer grows, but the fermentative function remains unchanged. 
The influence of a number of colloids on the process of alcoholic 
fermentation was investigated. Alkali humates have an adverse 
action. Colloidal iron, aluminium, or silicon oxides and humic 
acid have no measurable influence. Biocolloids, such as turf, blood- 
charcoal, garden soil, have a markedly favourable action. This is 
attributed to the low concentration of carbon dioxide in these 
liquids, which favours the rapid formation and dissipation of 
bubbles, so that the medium does not become supersaturated. The 
aggregation of the gas bubbles at the colloidal surfaces accelerates 
their liberation and escape. E. F. A. 


Catalysts of Alcoholic Fermentation. Hans Ever and 
Henry Casse (Zettsch. physiol. Chem., 1913, 86, 122—129).—Whilst 
most of the substances known to accelerate fermentation have a 
comparatively slight effect—the maximum rarely exceeding 20%—it 
was found that addition of 0°04 gram of ammonium formate to 
110 c.c. of water and 2 grams of sucrose resulted in an increase of 
75%. Dry yeast was scarcely, if at all, influenced by ammonium 
formate. 

Further experiments showed that the addition of ammonium 
formate affects the first phase of fermentation, in which an inter- 
mediate product, or products, are formed, more than the second 
phase (production of alcohol and carbon dioxide). 

The effect of a given amount of organic salt is greater the less 
yeast is present. N. H. J. M. 


Influence of the Yeasts and of the Initial Constitution of 
the Musts on the Acidity of Fermented Liquids. Jutes VenTRE 
(Compt. rend., 1913, 157, 154—156. Compare Fernbach, this vol., i, 
231).—A study of the fermentation of sugar solutions by different 
yeasts in media of varying acidity, and of the effect of using 
different organic acids to produce the initial acidity. Each yeast 
produces a definite fixed and vol<tile acidity, the acidity increasing 
in neutral media, but diminishing in natural or artificial acid 
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media. Tartaric acid is preserved unchanged in original amount, 
but little being consumed by the different yeasts. Malic acid 
appears to be the most readily attacked by the yeasts. Each yeast 
has a power peculiar to itself of producing succinic acid. W. G. 


Fermentations with Yeast in Absence of Sugar. XII. 
Changes During Fermentation by Yeast. Cart NEuBERe and 
JowANNES Kerp (Ber., 1913, 46, 2225—2228; Biochem. Zeitsch., 
1913, 58, 406—419).—Pyruvie acid, CH,°CO°CO,H, is rapidly 
broken down by an enzyme in yeast into acetaldehyde and carbon 
dioxide (compare Neuberg and Kerb, A., 1912, ii, 973). The 
fermentation of a mixture of pyruvic acid and glycerol has been 
repeated on a large scale, using 100 litres of 1% pyruvic acid. 
Precautions were taken that the yeast had a high fermentative 
power, and allowance was made for the alcohol already present in 
the yeast used, and also for the alcohol formed by autofermentation. 
A considerable amount of alcohol is formed from pyruvic acid, and 
still more when both pyruvic acid and glycerol are present. It 
is considered that the influence of the glycerol is only indirect, in 
that it acts to protect the enzyme and increase its reducing power. 

isoButaldehyde and valeraldehyde are readily converted by yeast 
into the corresponding alcohols with a yield of 85% in the latter 
instance. E. F. A. 


The Separation of Life and Fermentative Power. Tuomas 
Boxorny (Pfliiger’s Archiv, 1913, 152, 365—436).— Experiments 


on yeast show that by chemical reagents of appropriate strength 
it is possible to kill the cells, but leave the enzymic power intact; 
for instance, this is accomplished by sulphuric acid from 0°1 to 
0°5% concentration. Details regarding a large number of chemical 
reagents (inorganic and organic) are given. The kind of yeast 
used is one factor in the process. W. D. H. 


The Fat of Yeast. H. A. D. Nevitte (Biochem. J., 1913, 7, 
341—348).—The chief saturated acid in the fat of yeast is penta- 
decoic acid (Hinsberg and Roos, A., 1903, i, 56); arachidic acid 
and unsaturated acids with the formule C,,H,O,, C,gH,,0., and 
C,;H.O, are also present. The cholesterol melts at 145—147°. 

W. D. H. 


The Protein Substances of Yeast and their Products of 
Hydrolysis. Pierre THomas and (Mme.) Sopaie Ko.opzigsska 
(Compt. rend., 1913, 15'7, 243—-246. Compare this vol., i, 942).— 
The authors have studied the products of hydrolysis of the two 
protein substances obtained from yeast (compare Joc. cit.), one of 
which belongs to the casein group, and the other to the vegetable 
albumins. By hydrolysis with concentrated hydrochloric acid, 
followed by distillation with magnesium oxide, and then precipi- 
tation of the humic nitrogen by evaporation in acid solution, and 
of the amino-compounds with phosphotungstic acid, the nitrogen 
content has been determined as ammoniacal, humic, diamino- and 
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monamino-nitrogen. The figures are in fairly close agreement with 
Osborne’s values for casein. Similar treatment of the cerevisine or 
vegetable albumin gives values agreeing well with Osborne’s results 
for legumeline. 
Hydrolyses have also been performed with sulphuric acid, and 
estimations made of the histidine, arginine, and lysine. W. G. 


A Forgotten Investigator. A Contribution to the History 
of the Yeast Manufacture. F. G. Water (Chem. Weekblad, 
1913, 10, 635—644).—A review of the development of the manu- 
facture of yeast, in which the author contends that a practical 
technical method for its production by the air process was first 
devised by Eusebius Bruun. A. J. W. 


Potassium, Sulphur, and Magnesium in the Metabolism of 
Aspergillus niger. H. J. Waterman (Proc. K. Akad. Wetensch, 
Amsterdam, 1913, 15, 1349—1355).—Deficiency of potassium chloride 
allows the production of mycelium, but not of spore formation. 
Only in the concentration of J//37,500 does spore formation com- 
mence after eight days. When potassium sulphate is added, larger 
quantities inhibit the formation of spore, which develop after two 
days, when potassium sulphate is absent. After forty days, all 
the moulds were covered with spores in all the concentrations of 
sulphate added. During the growth, sulphur accumulates in the 
cells, and is afterwards partly excreted. Relatively large quantities 
of magnesium are necessary to produce a perceptible growth of 
mycelium, as none visible to the naked eye appeared even in the 
concentration of J//2,470,000-MgS0O,,7H,O per litre. In the con- 
centration 2M /247,000, considerable growth only appeared after 
some days.” S. B. 8. 


Amygdalase and Amygdalinase in Aspergillus niger and 
Some Allied Hyphomycetes. Maurice Javittizr and (Mme.) 
HELENE ‘I'scHERNORUTZKY (Ann. Inst. Pasteur, 1913, 2'7, 440—449).— 
Sterigmatocystis nigra and most of the mosses examined contain 
unequal amounts of amygdalase and amygdalinase. The amounts 
of both diastases is diminished in absence of zinc. The diastases 
are active in solutions which are neutral or slightly acid to 
helianthin, and the optimum temperature is higher than that of 
the same diastases of almonds. 

The percentage amount of the diastases in the plants varies with 
the age of the mycelium, and reaches its maximum at the time of 
sporulation. The two diastases pass into the culture medium very 
unequally, N. H. J. M. 


' Biological and Toxicological Studies on Penicillium 
Stoloniferum (Thom.). Cart L. Atspera and Otis F. Brack 
(Highth Inter. Cong. App. Chem., 1912, 19, 15—23).—Cultures of 
Penicillium stoloniferum were obtained by Thom from spoiled 
Italian maize. When grown on Raulin’s medium, these were found 
to produce an acid, C,;H»,O,, white needles, m. p. 140°, which 
was of phenolic character, almost insoluble in water, but soluble in 
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most organic solvents, to which the name mycophenolic acid is 
given. It gives with ferric chloride the colour which is character- 
istic of spoiled Italian maize, and resembles in many respects the 
lichen acids. 8. B. 8. 


Sterigmatocystis nigra and Lactose. Henri Brerry and 
(Mile.) F. Coupin (Compt. rend. 1913, 157, 246—-247).—By 
cultivation of Sterigmatocystis nigra on Raulin’s liquid for three 
days, then on a similar liquid deprived of all carbohydrate, and 
finally on this liquid with the sucrose replaced by lactose, lactase is 
produced in the plant, but in an endocellular form, and in con- 
sequence it does not pass into water when the crop is macerated 


with it. } W. G. 


The Influence of the Chemical Constitution of Certain 
Organic Hydroxyl and Aminic Derivatives on their Germicidal 
Power. GiiBert T. Morcan and E. Asnitey Cooper (Lighth Inter. 
Cong. App. Chem., 1912, 19, 243—257).—The antiseptic value of 
several series of substances was investigated by Chick and Martin’s 
modification of the Rideal-Walker process. The antiseptic value 
of the following classes of substances was ascertained. The aliphatic 
alcohols: The “carbolic acid coefficients” of these were all low. 
Certain phenols: The influence of the addition of alcohol to these 
was also investigated, and found to vary in different cases. The 
carbolic acid coefficients of the dihydroxybenzenes were as follows. 
(With B. Typhosus) Resorcinol, 0°29; catechol, 0°48; quinol, 1°1. 
The results with the nitrophenols were as follows (Staphylococcus 
py. aur.): p-Nitrophenol, 2°3; potassium p-nitrophenoxide, 0°52; 
m-nitrophenol, 3°5; picric acid, 7°5. The coefficients for coumarin, 
the coumaric acids and salts were low. The coefficients for the 
dihydroxynaphthalenes were, for the 2:3-derivative, 4°4, and for 
the 2: 7-derivative, 2°8. The coefficients of several series of both 
aliphatic and aromatic amines were also determined. The chief 
results are the following (with B. Typhosus), ethylamine, 1°27; 
isoamylamine, 2°8; n-heptylamine, 24°3; ac-tetrahydro-B-naphthyl- 
amine, 5°3; aniline, 0°57; the toluidines, ortho-, 1:00; meta-, 1°30; 
para-, 1°25; pyridine, 0°18. S. B. S. 


Compounds Obtained from Plant Seeds by the Methods for 
Extracting Lecithin. I. Introduction: Bean Seeds. Grore 
Trier (Zettsch. physiol. Chem., 1913, 86, 1—32).—A summuary is 
given of previous work on plant phosphatides, and the opinion is 
expressed that the apparent differences between plant and animal 
phosphatides is due to the incomplete investigation of the former 
and to incorrect interpretation of the experimental results. The 
preparation and purification of the lecithin contained in Phaseolus 
vulgaris is described. E. F. A. 


Compounds Obtained from Plant Seeds by the Methods for 
Extracting Lecithin. II. Hydrolysis of Egg-albumin. 
III. Oat Seeds. Grora Trier (Zeitsch. physiol. Chem., 1913, 86, 
141—152, 153~173).—Previous experiments having shown that 
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aminoethyl alcohol is obtained by hydrolysing the lecithin of bean 
seeds, it became desirable to ascertain whether the compound could 
be obtained from other lecithins. Egg-lecithin, when hydrolysed, 
yielded, in addition to choline, small amounts of aminoethyl alcohol 
and glycerolphosphoric acid. Evidence was obtained that the 
aminoethyl alcohol is attached to the lecithin by the hydroxyl 
group, the amino-group being free. 

Further experiments, with oats, showed that the phosphatides 
of the seeds of cereals are very similar to egg-lecithin and the 
lecithins of leguminous seeds. N. H. J. M. 


Quantitative Experiments on the Hffect of Formaldehyde 
on Living Plants. Saran M. Baker (Ann. Bot., 1913, 27, 
411—442).—The results of experiments on the growth of seeds in 
atmospheres containing known amounts of formaldehyde showed 
that in presence of light, formaldehyde is utilised to some extent 
for the synthesis of food materials. In absence of light, form- 
aldehyde is not assimilated; it seemed, however, to stimulate 
respiration. 

Acetaldehyde is not assimilated in presence of light. The change 
in the dry weight of the cultures, when compared with the carbon 
dioxide respired, gave a ratio closely agreeing with that calculated 
for the complete oxidation of a carbohydrate. With cultures kept 
in darkness, no change occurred in the relations between loss in dry 
weight and the respired carbon dioxide. Formaldehyde was there- 
fore not converted into carbon dioxide, and was not used as a 
source of food materials in absence of light. 

It is probable that formaldehyde may function as a stage in 
photosynthesis; but the production of sugars and other food 
materials requires light energy. N. H. J. M. 


Action of Sulphites, Thiosulphates, and Sulphur in Soils on 
the Growth of Plants. Watrer Tuatau (Landw. Versuchs-Stat., 
1913, 82, 161—209).—The results of pot experiments with different 
plants showed that, in a loamy soil, ammonium sulphite has the 
same effect as ammonium sulphate; in sand, ammonium sulphite 
has somewhat less effect than the sulphate; whilst in peat the 
yield was much less with sulphite. 

In water cultures, ammonium sulphite is very injurious; 
germination is retarded in 0°4% solutions. 

When exposed to air for a short time, ammonium sulphite is 
oxidised to sulphate ; the rate of oxidation is increased by dissolving 
the salt in water, and still more in presence of soil. 

Calcium sulphite was found to have no injurious action in loamy 
and sandy soils; in water cultures, and perhaps in peat, it reduced 
the yields. Sodium thiosulphate had no injurious effect. Flowers 
of sulphur had no very appreciable effect, and further experiments 
will be necessary. N. H. J. M. 


Presence of Hemicelluloses in Root-stock, Rhizomes, and 
Tubers. Anton Srreaer (Zeitsch. physiol. Chem., 1913, 86, 
270—282).—The investigation of root-material from a number of 
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plants showed that in every case hemicellulose was present, a 
mixture of galactose and arabinose in approximately equal 
quantities being obtained on hydrolysis, whilst in no instance was 
either mannose or fructose present. The root and rhizome of 
Asparagus officinalis yielded only arabinose. The presence of much 
or little starch in the roots had no apparent effect. It is left 
undecided whether the hemicelluloses act as a reserve or as a 
skeletal material in the vegetative parts of plants. E. F. A. 


Distribution of Asparagine, Glutamine, Arginine, and 
Allantoin in Plants. Anton Stiftcer (Zettsch. physiol. Chem., 1913, 
86, 245—269).—Asparagine and glutamine were sought for in the 
roots, underground shoots, portions above ground, or in the seed- 
lings of a large variety of plants. It is characteristic of some 
families that they contain asparagine alone; in others only 
glutamine is present, whilst a few contain both amides. The last 
may contain either amide in excess or both in equal proportions. 
The results show a _ remarkable parallelism between the 
morphological-anatomical classification of the plants and_ their 
chemical behaviour. Certain irregularities are recorded where 
plants, in which normally only asparagine is present, sometimes 
contain more or less glutamine as well. Such variations are 
attributed to the altered conditions of environment. 

Arginine almost always accompanies asparagine, but is less often 
present with glutamine. It is found when neither amide is 
present, where it probably acts as a reserve material. 


The presence of allantoin in a number of plants is established. 
E. F. A. 


Antiaris Latex. Hernricn Kitiani (Ber., 1913, 46, 2179—2182. 
Compare this vol., i, 381)—A fresh supply of preserved Antiaris 
latex was received from Mid-Borneo. It contained a deposit of 
the protein in the form of well-defined, short columns. The latex 
is therefore a saturated solution of the protein, which must be an 
original ingredient, and not the product of subsequent fer- 
mentation. On this occasion, the most exhaustive extraction, full 
details of which are described, failed to yield more than one-sixth 
of the amount of glucosides which was previously obtained, and 
only f-antiarin (0°1% of the latex), but no a-antiarin could be 
isolated. The crude glucoside contained, however, a new active 
substance, which is easily soluble in water, and is designated 
y-antiarin. 

Ether extracted from the alcoholic solution of the glucosides 
a new acid, C,,H,,0; (?), which forms pale yellow, glistening 
crystals, sinters at 178—184°, is strongly acid, gives a calcium 
salt, and develops a green coloration with ferric chloride, changing 
to deep red with a drop of ammonia. The alkaline solutions 
rapidly darken in the air, from which it appears that the acid is 
a pyrogallol derivative, probably metameric with lecanoric acid. 


J. C. W. 
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Alcohol From the Fruit of Arbutus unedo (Ellerone). 
Giovanni Sant (Atti R. Accad. Linesi, 1913, [v], 22, i, 884—885).— 
Fermentation of this fruit yields a product containing 9°15—9°75% 
of alcohol. The alcohol recovered from it by distillation had an 
acidity of 0°132 gram per litre (as acetic acid), contained esters 
(1'757 grams per litre, as ethyl acetate), furfuraldehyde, methyl 
alcohol, and fusel oil (2°321 grams per litre), but no free or combined 
hydrogen cyanide. . R. V. 8. 


Chemical Examination of the Seeds of the Cacao Tree. 
L. Revutrrer (Compt. rend., 1913, 156, 1842—1844).—Ground cocoa 
beans were treated with steam at 110°, deprived of oil, and extracted 
with warm dilute methyl alcohol. On spontaneous evaporation, 
the reddish-violet solution deposits white, microscopic crystals, 
m. p. 184—185°. This substance, termed cacaorine, C,gH20;Ng, 
yields a neutral solution in water, which is optically inactive. On 
hydrolysis, it yields theobromine and a small quantity of a reddish- 
brown precipitate. 

The mother liquor from cacacrine, when further concentrated, 
yields cacao-red, CyyHeyOo;N, reddish-violet leaflets, which slowly 
oxidise on exposure to air, becoming brown. It is soluble in water 
and in methyl alcohol. The aqueous solution is coloured yellowish- 
brown by alkalis, bright red by acids. It reduces Fehling’s 
solution, but is optically inactive. When hydrolysed by dilute 
sulphuric acid, it yields carbon dioxide, a dextrorotatory sugar, 
and cacao-brown, Cz,.H.03,N. H. W. 


Ash of the Castor Bean. Marston Lovett Hamuin (Biochem. 
Bull., 1913, 2, 410—411).—The following were the results obtained : 


Si0,. CaO. MgO. P,O,. Mn. Total ash, 


Per cent. in dry oil-free kernel... 0°04 0°28 1°51 3°52 0°00056 7°3 
Per cent. in ash 39 207 48:2 0°0076 _— 


Schulze ard Godet obtained the following figures from dry, 


but not oil-free, kernels: 
CaO. MgO. P,O;. Total ash. 
Per cent. in dry substance... 0°15 0°72 1°16 3°64 
Per cent. in ash 19 8 31°9 —_ 


W. D. H. 


The Composition of Coffee Essence; Presence of Pyridine. 
GABRIEL Bertrand and Gustave WEISWEILLER (Compt. rend., 1913, 
157, 212—213).—The authors have proved the presence of pyridine 
in the infusion of freshly roasted and ground coffee, by precipitation 
with silicotungstic acid and subsequent preparation of its platini- 
chloride. Pyridine is present to the extent of 200—250 mg. per 
kilo. of freshly roasted coffee. W. 


Nitrogenovs Constituents of the Fungus, Cortinellus 
shiitake (P. Henn.). Kivontsa Yosuimura and M. Kanat (Zeitsch. 
physiol. Chem., 1913, 86, 178—184).—The sample examined contained 
87°355% of dry matter of the following composition: 
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Nitrogen. 
- Xx ~ Crude 
Total. As proteizs. As ammonia. fat. Ash. P.O; 
3°993 2°406 0°085 0°641 5°781 0°804 


The following substances were obtained from 2 kilos. of the air- 
dried fungus: adenine, 0°40; choline, 0°41; alanine, 1°60; leucine, 
2°30 ; copper glutamate, 0°50; proline, 0°30; mannitol, 50°00 grams: 
also a trace of trimethylamine and a little phenylalanine. 

N. H. J. M. 


Latex of Ficus coronata; an Incomplete Vegetable Pan- 
creatic Juice Containing a Proteolytic Enzyme, but no 
Amylase. C. Gerber (Compt. rend., 1913, 156, 1917—1919. 
Compare A., 1911, ii, 647; 1912, ii, 801, 977).—The latex has no 
action on starch paste or soluble starch, and consequently contains 
no amylase. Judging from its action on egg-yolk, it contains a 
lipase twice as active as that in the latex of Ficus carica (loc. cit.), 
and slightly more resistant to the influence of heat and of acids. 
It also contains a very active proteolytic ferment, which from its 
activity in coagulating milk appears to be four times as active as 
the similar ferment in Ficus carica latex, and more resistant to 
heat than the latter. The rennet of Ficus coronata is affected by 
acids and salts in the same way as that of Ficus carica. The latex 
is like that of Morus nigra, an incomplete vegetable pancreatic 
juice, but differs from this in containing a rennet more active 
towards boiled than raw milk. 2. A. we. 


The Influence of the Carbonates of the Rare Earths 
(Cerium, Lanthanum, Yttrium) on Growth and Cell Division 
in Hyacinths. Wuitiam Howet Evans (Biochem. J., 1913, 7, 
349—355).—The concentration of the carbonates of the rare earths 
necessary to produce physiological effects is very small. Lanthanum 
and cerium are favourable to growth and cell-division; yttrium is 
unfavourable. The lanthanum ion has a special effect on the flower- 
stalk, causing an increase in length. W. Dz 8H. 


Value of Caoutchouc in Kickxia-elastica. Davip Spencer 
and WituiaM F, Russet (KXolloid. Zeitsch., 1913, 13, 41—-46).—The 
authors have worked up six specimens of indiarubber latex by 
different methods with the object of ascertaining whether the 
kickxia caoutchouc could be converted into a good commercial 
product. They conclude that when carefully worked, this sub- 
stance, as far as its physical properties are concerned, gives a good 
caoutchouc, but as far as its composition and other properties are 
concerned, the kickxia latex is inferior to the Plantagen-Hevea 
latex. J. F. 8. 


Analyses of Some Wyoming Larkspurs. I. Frepericx W. 
Heyi, F. E. Hepner, and Syivester K. Loy (J. Amer. Chem. Soc., 
1913, 35, 880—885).—Analyses are given of the various parts of 
Delphinium Nelsonii, Delphinium glaucum, and Delphinium geyert. 


SADE Shales, 
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The leaves of all three varieties were found to contain d-mannitol, 
whilst the last variety is found to yield the highest proportion of 
mixed alkaloids. i » ? 


Constituents of the Berries of Kuko (Lycium chinense). 
T. Furuya (Chem. Zentr., 1913, i, 1823 ; from Arb. Pharm. Inst. Univ. 
Berlin, 9, 117—120). —The berries of Kuko (Lycitwm —— yield 
0°0912% of betaine. E. F. A. 


Constituents of the Roots of Stemona sessilifolia. T. Furuya 
(Chem. Zentr., 1913, i, 1823—1824: from Arb. Pharm. Inst. Univ. 
Berlin, 9, 112—116).—The powdered roots contain an alkaloid 
hodorine, Cy,Hs,0;N, which was not obtained crystalline. The 
hydrobromide forms a colourless, odourless, crystalline powder, 
m. p. 258—259°. The hydrochloride has m. p. 244—247° (decomp.). 

E. F. A. 


Manketti Seed Oil. Hermann Tuoms (Chem. Zentr., 1913, i, 
1823; from Arb. Pharm. Inst. Univ. Berlin, 9, 225—227).— 
' Manketti seeds yield a pale yellow oil of nutty odour and agreeable 
flavour. The oil becomes cloudy at —2°. It is optically inactive, 
and has the following constants: Saponification number, 195°2; 
Reichert-Meissl, 1°085; Polenske, 0°6; iodine number, 130°4; 
Hehner number, 98°5; m. p. of the fatty acids, 40°; iodine number 
of these, 140°7 ; acetyl number, 163°2. The crude oil consists of the 
above oil, a half solid fat, m. p. 33°, and a watery fluid. E. F. A. 


“Tannin Masses” in the Persimmon Fruit. Ernest D. 
Crark (Biochem. Bull., 1913, 2, 412—418).—On hydrolysis of tannin 
masses from the persimmon, tannin, phloroglucinol, and much 
colloidal residue are obtained, but no hexose or pentose. The 
union between the two first-mentionel substances is probably 
similar to that of phloroglucintannoids in various plants. The 
colloidal residue is cellulose-like. In the presence of phloroglucinol, 
the ferric chloride test for tannin is untrustworthy. W. D. H. 


Investigation of Puccinia graminis Persoon. <A. von 
PomarskI (Chem. Zentr., 1913, ii, 288; from Sep. Zoot. Lab., 1912, 8, 
85—120).—The air-dried spores of Puccinia graminis contain 12°1% 
of moisture, 3°25% of nitrogen, 5°1% of fat, and 9°15% of cell 
membrane. The last yields dextrose, formic and acetic acids on 
hydrolysis, it contains about 7% of nitrogen, and is analogous to 
chitin or chitosan. 

The fat contains lauric acid, heptoic acid, oleic acid, and glycerol, 
also 32% of a wax and dioleinlecithin. 

Dextrose, mannitol, and an unknown disaccharide are present, 
also the enzymes, invertase, catalase, diastase and lipase, as well 
as brownish-red and green pigments. E. F. A. 


Arsenic and Manganese in Some Seaweeds. Henri 
Marcetet (Chem. Zenir., 1913, ii, 278; from Bull. Sci. Pharmacol., 
1913, 20, 271—275).—Seaweeds contain from 0°005 to 0°5 mg. of 
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arsenic per 100 grams of dry material. Apparently the proportion 
of arsenic is greatest when that of chlorophyll is least; this is the 
opposite of the relation in land plants. In Posidonia the leaves 
contain 0°045 mg.; the roots, 0°035 mg.; and the whole plant, 
0°04 mg. of arsenic per 100 grams. E. F. A. 


Occurrence of Trehalose in Selaginella lepidophylla. Orro 
ANsELMINO and E. Gine (Ber. deut. Pharm. Ges., 1913, 23, 326—330). 
—On extraction with alcohol, Selaginella lepidophylla furnished 
trehalose, which was identified by means of its melting point, 
composition, etc. S. Galeottii and S. Kraussiana yielded no 
trehalose. T. A. H. 


The Unsaponifiable Constituents of Sesame Oil. ALrFrep 
Herpuscnka (Highth Inter. Cong. App. Chem., 1912, 11, 13—16),— 
Sesame oil contains three unsaponifiable substances, namely, 
phytosterol, sesamin, and a thick yellow oil. The phytosterol, 
m. p. 136°2—136°8°, is a definite compound, and cannot be 
separated, by fractional crystallisations, into fractions having . 
different melting points. Sesame oil yields about 0°17% of sesamin ; 
this contains 67°36% of carbon and 5°43% of hydrogen, and has a 
molecular weight of 341°8. From these figures the formula 
CH 90, is deduced for the substance. The yellow oil could not 
be separated into any characteristic or definite substances. 

w. Fe. & 


Chemical Examination of Wheat Germ. Freperick B. 
Power and Artuur H. Satway (Pharm. J., 1913, 91, 117—120).— 
Wheat germ was found to contain sitosterol, choline, betaine, 
allantoin, sucrose, dextrose, and raffinose ; no evidence was obtained 
of the presence of asparagine, which has been recorded as a con- 
stituent of wheat germ by Frankfurt (A., 1897, ii, 67). About 7% 
of fatty oil was obtained from the wheat germ under examination, 
the oil consisting of the glycerides of stearic, palmitic, and linolic 
acids; the quantity of linolic acid was about three times as much 
as. that of the total solid acids. The amount of resinous substance 
present was 0°04%, as was also a small quantity of an amorphous 
glucosidic substance. It was ascertained that wheat germ contains 
a very small amovnt of sinapic acid, probably present as sinapine, 
a choline ester of sinapic acid. W. P.S. 


Influence of the Lime-Magnesia Ratio. P. L. Gite and C. N. 
Aceton (J. Ind. Faq. Chem., 1913, 5, 564—567).—Experiments are 
described in which bush beans were grown for three years on plots 
30x 60 dem., the soil of which contained varying proportions of 
lime and magnesia. 

The results indicate that bush beans are independent of lime- 
magnesia ratio in the soils employed ; and that the amount of lime 
in the plants remained the same, with increasing amounts of lime 
in the soil. 

The conclusion is drawn that whilst the ratios of different salts, 
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including lime and magnesia, affect plant growth under certain 
conditions, the hypothesis of the lime-magnesia ratio cannot be 
considered as applying to all soil conditions. N. H. J. M. 


Unfermentable Sugar (Pentose) and the Formation of 
Furfuraldehyde in Wine. Rupoitr Harp (Chem. Zentr., 1913, i, 
2170; from Zeitsch. Gdrungsphysiol, 1913, 2, 107—109. Compare 
Pasquero and Cappa, A., 1912, 1i, 103).—The furfuraldehyde formed 
on the distillation of wine cannot be derived from /-arabinose, 
since this pentose, when distilled with malic or tartaric acid, does 
not yield furfuraldehyde. An unknown pentose is assumed to be 
the source of the aldehyde. E. F. A. 


The Advance and Prospects of the Newer Agricultural 
Chemistry (Chiefly Land Chemistry) since the Discoveries of 
Modern Physical Chemistry and Colloidal Chemistry Have 
been Employed. Hans Breum (Aollouwl. Zeitsch, 1913, 138, 
19—35).—The author considers the work which has been done in 
connexion with agricultural soil and the processes taking place in 
it, from the colloidal chemistry point of view. The various sub- 
stances occurring in the soil are individually considered, and a long 
bibliography of the chief researches on the subject from 1901 to the 
present time is given. J. F. S. 


Mineralogical Soil Analysis. Wuiu1am J. McCaucuey (J. Jnd. 
Eng. Chem., 1913, 5, 562—564).—The potis-iim minerals usually 
present in soils are orthoclase, microcline, muscovite, and biotite. 
Muscovite is the most resistant, and probably contributes very little 
to the soil solution; biotite is the most readily decomposed. 
Orthoclase is the commonest, and occurs in amounts varying from 
3 to 30%. 

The commonest calcium minerals are epidote, hornblende, 
plagioclase, and garnet. Epidote is a normal constituent of most 
soils, whilst garnet, which is formed by contact metamorphism, 
occurs less frequently. Hornblende is the common calcium mineral, 
and weathers generally, forming chlorite. 

Quartz crystals occur so frequently in limestone soils and are 
so exceptional in others, that their presence seems to indicate origin 
from limestone. N. H. J. M. 


Quantitative Investigations on the Reaction of Aqueous 
Extracts of Soils. Tropor Satwen (Bulli. Acad. Sci. Rowmaine, 
1913, 2, 38—44).—An electrical method for estimating the reaction 
of soil extracts is described with sketch of the apparatus employed. 
The difficulty due to loss of carbon dioxide when hydrogen is passed 
through the solution can be overcome by mixing the hydrogen 
with a definite amount of carbon dioxide, or else by boiling off the 
carbon dioxide. 

The results of estimations obtained with several soils shows that 
there is a considerable difference in reaction between forest soils 
and the soils of the steppes on the one hand, and podsol soils 
on the other. N. H. J. M. 
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Alkaline Reactions Caused by Acids and their Acid Salts in 
Soils. Grutto Mason1 (Chem. Zentr., 1913, i, 1999 ; from Staz. sperim. 
agrar. ital, 1912, 46, 219—240. Compare A., 1912, ii, 677).— 
Organic and mineral acids and their acid salts are able to cause 
an alkaline reaction in soils. In calciferous soils, calcium carbonate 
is formed, which in aqueous solution, on the addition of acid, parts 
with hydroxyl. The alkaline reaction may also be due to the 
action of acids on basic salts of magnesium, calcium, or aluminium. 
Acid alkali salts will give rise to alkali carbonates. The influence 
of the alkaline reaction on the biological function of the roots is 
discussed. KE. F. A. 


Behaviour of Amino-acids in the Soil. Samue, L. Jopin1 
(Zighth Inter. Cong. App. Chem., 1912, 26, 119—134. Compare A., 
1911, ii, 820; 1912, ii, 292)—In connexion with a study of the 
proteins contained in soils, experiments have been undertaken to 
ascertain the rate at which amino-acids in the soil eliminate their 
nitrogen in the form of ammonia and whether the process is 
quantitative. In these experiments, definite quantities of various 
amino-acids were mixed thoroughly with weighed portions of soil 
and kept in covered vessels at 22—27°; after the lapse of some 
days the quantity of ammoniacal nitrogen formed was estimated. 
The various amino-acids yielded under these conditions the follow- 
ing maximum proportions of ammonia: glycine, 81°03%; alanine, 
75°58%; leucine, 59°62%; aspartic acid, 72°74%; glutamic acid, 
72°19%; phenylalanine, 54°31% tyrosine, 59°65% asparagine, 77°47%. 

The results do not show whether amino-acids can be quantitatively 
de-aminated in the soil. It is possible that during the course of the 
process, some of the ammonia produced is oxidised to nitrites and 
nitrates. There are also other factors to be taken into considera- 
tion. It has been demonstrated, however, that the amino-acids 
examined readily lose nitrogen in the form of ammonia, and that 
the rate of the change is greatly influenced by the structure of 
the acids, acids of similar structure yielding about the same pro- 
portion of ammonia. E. G. 


Normal and Abnormal Constituents of Soil Organic Matter. 
Evpert C. Latarop (Zighth Inter. Cong. App. Chem., 1912, 15, 
147—151).—The following compounds may be considered as 
normally present in soils: pentosans, pentoses, histidine, xanthine, 
hypoxanthine, cytosine, and, perhaps, creatinine. Arginine and 
adenine only occur infrequently, whilst dihydroxystearic and 
picolinecarboxylic acids, being injurious to plants, must be classed 
as abnormal soil constituents. 

It is uncertain whether agroceric, lignoceric, paraffinic and mono- 
hydroxystearic acids, agrosterol, phytosterol, and hentriacontane 
should be considered as normal or abnormal constituents of = 

N. H. J. M. 
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Determination of the Critical Constants of Methane. Errore 
Carposo (Arch, Sci. phys. nat., 1913, [iv], 36, 97 —100).—Preliminary 
details are given of the apparatus employed in the determination of 
critical constants ; the following values are found for methane: critical 
temperature, 82°85°; critical pressure, 45°60 atm.; critical density, 
0:1623. J. F.8. 


Preparation of Erythrene and Isoprene. FARBENFABRIKEN 
vorM. Friepr. Bayer & Co, (D.R.-P. 261876).—When the hydro- 
chlorides of 5-dimethylamino-A*-isoamylene and of 6-dimethylamino- 
A*-butylene (this vol., i, 342) are heated at 200—240°, they decom- 
pose into dimethylamine and isoprene or erythrene respectively. 


Preparation of Halogenated Propanes. HeEnprik Jacosus 
Prins (D.R.-P. 261689).—Compounds of general formule C,X,H, 
C,X,H, and C,X,H, (where X is Cl or Br), are readily prepared from 
a mixture of halogenated methane and halogenated ethylenes (of 
formule CX,:CHX and CHX:CHX) by mixing together in the required 
proportions in the presence of aluminium chloride or bromide at 
about 20°. 

aaaByy-Hexachloropropane, CCl,>CHCl°CHCI,, obtained from chloro- 
form (or carbon tetrachloride) and dichloroethylene, is a colourless 
liquid, b. p. 216°; when treated with alcoholic potassium hydroxide at 
the ordinary temperature, it gives rise to aafyy-pentachloropropylene, 
CCl,-CCl-CHCl,, b. p. 184°, from which aff-trichloroacraldehyde, 
CCl,:CCl-CHO, b. p. 164°, is obtained by the action of concentrated 
sulphuric acid, which latter can further be converted into af-dichloro- 
acrylic acid, CHCI:CCl-CO,H, and its amide, CHCI:CCl:CO-NH,, 
m. p, 132°. 

aaaB yyy-Heptachloropropane, CCl,*CHCI°CCI,, is an oil with a pene- 
trating odour, m. p. 11—12°, b. p. 164—166°/90 mm., D* 1:9, ni* 15418, 
and in a similar manner furnishes hexachloropropylene, C,Cl,, b. p. 210°, 
and trichloroacrylic acid. 

aaByy-Pentachloropropane, CHCl,*CHCl-CHCI,, a colourless liquid, 
b. p. 198—200°, gives rise to aByy-tetrachloropropylene, 

CHCI:CCl-CHCl,, 
b. p. 165°, and the aldehyde, OH-CH:CCl°CHO, m. p. 145°. 
aaByy-Pentabromopropane, CHBr,*CHBr*CHBr,, has b. p. 163—165°/ 
18 mm. F. M. G. M, 


Catalytic Action of Certain Manganese Salts on Alcohols 
(Spirits) in the Presence of Hydrogen Peroxide. A. C. CHauvIN 
(Ann. Falsif., 1913, 6, 463—466).—The addition of 1% of hydrogen 
peroxide solution (perhydrol) to crude alcohol, spirits, and liqueurs, 
produces, after thirty days’ contact, an increase in the quantities of the 
usual impurities (aldehydes, esters, higher alcohols, etc.), which were 
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present originally, but the furfuraldehyde tends to disappear. The 
action of the peroxide is augmented by the addition of about 0-01% of 
manganese salts, the acetate having the greatest effect. In the case of 
kirsch liqueur the hydrocyanic acid is decomposed by the treatment, 
whilst the essential oils present in absinthe are resinified. W. P. S. 


Preparation of Esters from Alcohols and Organic Acids. 
Orro Hauser and Apotr K.irorz (D.R.-P. 261878).—An account of 
work previously described (Hauser and Klotz, this vol., i, 246). _ tert.- 
Butyl n-nonoate has b. p. 242°, and tert.-butyl n-octoate, b. p. 231°. 

F. M. G. M. 


Alkylation of Ethyl Cyanoacetate. Jonn ©. Hessizr (J. 
Amer. Chem. Soc., 1913, 35, 990—994).—The ethylation of ethyl 
cyanoacetate has already been studied (Hessler, A., 1908, i, 182; 
1904, i, 830 ; Hadley, A., 1912, i, 699), and the author has now turned 
his attention to the substitution of other alkyl groups into this 
ester. 

Crude ethyl a-cyanopropionate, obtained by the action of sodium 
ethoxide and methyl iodide on an alcoholic solution of ethyl cyano- 
acetate (Henry, A., 1887, 796), after shaking with 10% sodium 
hydroxide solution and subsequent fractionation yielded about 12% of 
ethyl a-cyano-a-methylpropionate, b. p. 77°/9 mm., 185°/ord. pressure, 
D6 0971. The sodium hydroxide extract contained a-cyanopropionic 
acid, b. p. 142—145°/11 mm., D® 1°14, from the silver salt of which 
pure ethyl a-cyanopropionate, b. p. 89—90°/20 mm., 192—193°/ 
ord. pressure, D*? 0'998, was obtainable by the action of ethyl 
iodide. 

Crude ethy] a-cyanoisovalerate, prepared in a similar manner to 
the above methyl derivative, was submitted to like treatment with 
sodium hydroxide ; it yielded about 10% of ethyl a-cyano-a-isopropyl- 
isovalerate, b. p. 240°, D2** 0°918, and also cyanoisovaleric acid, 
b, p. 166—168°/28 mm. ; the silver salt of the latter reacted vigorously 
with ethyl iodide, giving pure ethyl a-cyanoisovalerate, b. p. 113°/ 
25 mm., 211°/739 mm., D®*? 0-962. 

Crude ethyl a-cyano-a-isoheptoate contained 28% of ethyl a-cyano-a- 
isoamylisoheptoate, b. p. 158—159°/16 mm., D*® 0:909, which was 
unaffected by long standing with cold 10% sodium hydroxide solution ; 
the sodium hydroxide extract yielded a-cyanoisoheptoic acid, m. p. 
47—48°, which was converted through the ammonium salt into the 
silver salt ; this reacts with ethyl iodide, giving ethyl a-cyanotso-a- 
heptoate, b. p. 125°/12 mm., 241°/749 mm., D*! 0°939, which is readily 
hydrolysed by 10% sodium hydroxide solution. 

a-Cyano-a-isoheptoamide, m. p. 142°, obtained by the action of con- 
centrated ammonia solution on the ester, when heated in a vacuum 
with phosphorus pentachloride to 120—130° undergoes conversion into 
a-cyano-a-isoheptonitrile, b. p. 121—122°/18 mm., D® 0°899. 7" 
D. F. T. 


Glycerol Esters of Benzoic and Myristic Acids, and the 
Partial Saponification of Triglycerides. Anpreas Lirr and P. 
Miter (J. pr. Chem., 1913, [ii], 88, 361—394).—-The author reviews 
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previous work on the hydrolysis of fats, and points out that, although 
it is now generally accepted that the bydrolysis of triglycerides takes 
place in stages with the intermediate formation of diglycerides and 
monoglycerides, only in the case of sulphuric acid as a hydrolytic 
agent has this view been placed beyond all doubt by the isolation of 
the intermediate products (compare Thieme, A., 1912, i, 333; Grin 
and Corelli, ibid., 409). The work described in the present paper deals 
with the hydrolysis of tribenzoin and trimyristin by means of water and 
alkali hydroxides in aqueous, alcoholic and acetone solutions. It is 
definitely proved by the isolation of the corresponding di- and mono- 
glycerides from the product obtained by partial saponification of the 
triglycerides, that in these cases also a similar hydrolysis in stages 
takes place. 

When heated in sealed tubes at 225° in an atmosphere of carbon 
dioxide an equimolecular mixture of benzoic acid and glycerol yields 
as main product a-monobenzoin, which is freed from the accompanying 
aa-dibenzoin by taking advantage of its solubility in water; the latter 
compound forms the chief product if the benzoic acid is in excess 
(2 mols. ). 

In agreement with the observations of Thieme (A., 1912, i, 333) on 
the simultaneous formation of mono- and di-glycerides by the inter- 
action of the sodium salts of acids and glycerol a-monochlorohydrin, 
the authors find that the latter compound reacts at 175° with sodium 
benzoate, yielding a mixture of a-mono- and aa-dibenzoin. 

Glycerol ay-dichlorohydrin and sodium benzoate at 190° give rise to 
a-monobenzoin, aa-dibenzoin, and tribenzoin. aa-Dibenzoin is an oil ; 
the solid dibenzoin, described by Baumann (A., 1887, 229) and Griin 
(this vol., i, 157), probably consists of impure tribenzoin. The latter 
compound is obtained by shaking glycerol with benzoyl chloride (5 
mols.) and aqueous sodium hydroxide at a low temperature. If less 
than this amount of benzoyl chloride is used, it is accompanied by 
varying amounts of mono- and di-benzoin (compare Baumann, loc. cit., 
and Balbiano, A., 1903, i, 547). 

The separation of mono-, di-, and tri-benzoin can be accomplished by 
taking advantage of the solubility of the monobenzoin in water and 
the greater solubility of the dibenzoin in alcohol as compared with that 
of the tribenzoin. When treated in alcoholic solution with 5% of the 
amount of potassium hydroxide, theoretically necessary for complete 
hydrolysis, and the mixture maintained for twenty-four hours at the 
ordinary temperature, tribenzoin undergoes complete decomposition 
into glycerol, ethyl benzoate, and potassium benzoate; if the reaction 
is allowed to proceed for only two minutes and the excess of potassium 
hydroxide at once neutralised by the addition of hydrochloric acid, then 
monobenzoin and dibenzoin are also formed. 

The latter compounds were also isolated from the product obtained by 
partly hydrolysing the tribenzoin by means of potassium hydroxide in 
acetone at the ordinary temperature, and by heating with water in 
sealed tubes at 200°, both the water and potassium hydroxide being 
present in insufficient amount for complete hydrolysis. Partial 
saponification with 10% aqueous sodium hydroxide gave only di- 
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benzoin ; the absence of the monobenzoin is referred to its solubility 
in water and consequent rapid hydrolysis by the sodium hydroxide. 

When heated at 250° in sealed tubes in an atmosphere of carbon 
dioxide, a mixture of myristic acid and glycerol in equimolecular 
proportions yields trimyristin, aa-dimyristin and a-monompyristin, the 
latter compound forming the main product. The method adopted in 
separating the three compounds is based on the sparing solubility of the 
monomyristin in cold light petroleum, and the greater solubility 
in alcohol of the dimyristin in comparison with that of the trimyristin. 
Monomyristin (Krafft, A., 1904, i, 136) has m. p. 68°; when heated to 
70° and allowed to cool slowly it selidifies at 54°; if the temperature 
is allowed to fall to 44° and the substance again heated, it has m. p. 
55°; on further heating it solidifies at about 60° and then shows the 
original m. p. of 68°. 

aa-Dimyristin has m. p. 64°5° (compare Griin and Theimer, A., 1907, 
i, 463 ; also tbid., 464, and this vol., i, 159). 

Trimyristin exists in two forms of m. p. 56°5° and 49° (compare 
Reimer and Will, A., 1885, 1197). 

The results obtained in the partial hydrolysis of trimyristin 
resemble those described above in the case of tribenzoin. F, B. 


The Glycerides of Butter Fat. Conrap AmBeErceR (Zeitsch. 
Nahr. Genussm., 1913, 26, 65—85).—Glycerides of definite composi- 
tion were isolated from butter fat by subjecting the latter to fractional 
solution and crystallisation in ether. The most insoluble glyceride was 
found to consist of tristearin in the case of some butters; with other 
butters it was palmityldistearin. 

Stearyldipalmitin was also obtained from butter fat, proving the 
presence of stearic acid. W. P.S. 


Tripropionin. Ruporr W. Serurrert (Zeitsch. Biol., 1913, 61, 
551—553).—T'ripropionin is readily obtained by the gradual addition 
of the calculated amount of propionic anhydride to glycerol heated at 
150—165°. It has b. p. 177—182°/ca. 20 mm., ni? 1°43175. The com- 
pound is not formed by heating glycerol with propionic acid in the 
presence of sodium acetate, whilst, when propiony] chloride is employed 
under varying conditions, the product obtained invariably contains 
chlorine. H. W. 


Catalytic Decomposition of Esters of Dibasic Organic Acids 
by Alumina. Lovis Micurets (Bull. Soc. chim. Belg., 1913, 27, 
227—230).—Senderens (this vol., i, 342) has observed that ethylene, 
carbon dioxide, carbon monoxide, and hydrogen are formed by the 
decomposition of ethyl succinate in the presence of alumina at 390° 
and 420°, and has surmised that a diketone may also be formed under 
these conditions. The author has investigated this action at 260°. 
The main gaseous product is ethylene mixed with some carbon dioxide. 
The distillate consists almost entirely of succinic anhydride. Diketones 
or their condensation products are only present in very small quantity, 
since the crude distillate is almost completely soluble in alkalis. 
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Similarly, ethyl glutarate under the influence of alumina at 270° 
yields mainly ethylene and glutaric acid. In one experiment, ethyl 
hydrogen glutarate was also isolated. In like manner, ethyl adipate 
at 300—320° yields an acid distillate. The general course of the 
reactions is shown by the equation : 

CO,Et:[CH, ],"CO,Et = CO,H-[CH, |,CO,H + 2C,H,,. 
H. W. 


The Nitrogenous Constituent of Kephalin. <A. Baumann 
(Biochem. Zeitsch., 1913, 54, 30—39).—The kephalin was hydrolysed 
with dilute hydrochloric or sulphuric acid at 60°. From the aqueous 
solution, after separation of the insoluble products and the glycero- 
phosphates (by means of lead acetate), the salt of an organic base could 
be separated by means of alcohol, which contains the amino-groups 
pre-existent in kephalin. This could be identified by means of the 
auri- and platini-chlorides as hydroxyethylamine. 8. B.S. 


Catalytic Acceleration of the Absorption of Oxygen by 
Lecithin with Iron Salts. Torstex Tuunpere (Zeitsch. physiol. 
Chem., 1913, 8'7, 82); Orro Warsure (/bid., 83—84).—A claim for 
priority. Thunberg (A., 1910, ii, 323) had previously noticed that the 
oxidation of lecithin was accelerated by the presence of iron salts 
(compare Warburg and Meyerhof, this vol., i, 698). Thunberg also 
claims priority with reference to the influence of freezing and finely 
powdering the cells. Warburg denies this; he comes to precisely the 
opposite conclusions to Thunberg. KE. F. A. 


Preparation of Acetic Acid. CuHermiscHe Fasrik GRrIESHEIM- 
ExeKTRON (D.R.-P. 261589).—The oxidation of acetaldehyde to acetic 
acid by air or oxygen proceeds satisfactorily at 70—100° or at lower 
temperatures (30—80°) in the presence of a catalyst, such as 


ferrous oxide, uranium oxide, acetic anhydride, or acetyl chloride. 
F, M. G. M. 


Decomposition of Trichloroacetic Acid by Mercuric 
Oxide. Kurr Brann (J. pr. Chem., 1913, [ii], 88, 342—357).— When 
mercuric oxide is added to a concentrated solution of trichloroacetic 
acid and the mixture heated to boiling, a vigorous reaction occurs, 
resulting in the formation of carbon monoxide, carbon dioxide, chloro- 
form, hydrogen chloride, mercuric and mercurous chlorides ; at 60° the 
reaction proceeds according to the equation : 

2CCI,*CO,H + 5Hg0 = 4C0, + 4H gCl + HgCl, + H,0. 

The author considers that the mercuric trichloroacetate first produced 
decomposes into dichloromethylene, carbon dioxide, and mercuric 
chloride, thus: Hg(CCl,°CO,), = 2CCI, +2C0,+HgCl,, the dichloro- 
methylene being converted by the action of water into dihydroxy- 
methylene, which is transformed at 60° into formic acid, and at 100° 
into formic acid and carbon monoxide. The formic acid is then 
oxidised by the mercuric chloride to carbon dioxide. The formation of 
chloroform during the reaction is referred to the decomposition of free 
trichloroacetic acid, formed from the mercuric trichloroacetate, either 
by hydrolysis or by the action of hydrochloric acid. F. B. 
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Cholic Acid. III. Marrin Scuencx (Zeitsch. physiol. Chem., 1913, 
87, 59—73. Compare A., 1910, i, 10; 1911, i, 10).—A re-investiga- 
tion of cilianic acid and its methyl ester (compare Pregl, A., 1903, 
i, 318) establishes it as a tetrabasic acid, C,,H,,0,) or C,,H,,0,,, the 
ester being a tetramethyl derivative. Cilianic acid is accordingly an 
oxidation and not a degradation product of cholic acid. The carbon 
dioxide formed during the oxidation is derived from the decomposition 
of part of the cilianic acid. E. F. A. 


Senecioic Acid. Yasunixo Asanina (Arch. Pharm., 1913, 251, 
355—356).—Senecioic acid, C,H,O,, the unsaturated acid obtained 
from the rhizomes of Ligularia tussilaginea (Senecio kaempferi) is 
proved to be identical with B8-dimethylacrylic acid by the direct com- 
parison of the two acids, m. p. 69—70°, and of their calcium salts, 
(C,H,*CO,),Ca,4H,0. C. 8S. 


Action of Cyanides on Aldehydes and Ketones. Hartwica 
Franzen and Water Ryser (J. pr. Chem., 1913, [ii], 88, 293—306). 
—lIt has been shown previously (A., 1909, i, 804) that ethyl aceto- 
acetate, ethyl benzoylacetate, and acetylacetone, when shaken with 
aqueous solutions of calcium, barium, strontium, and magnesium 
cyanides, yield crystalline salts, which were considered to be metallic 
derivatives of cyanohydrins, having a similar structure to that of the 
calcium derivative of mandelonitrile, obtained by the action of calcium 
cyanide on benzaldehyde. 

The authors now find that the products are not nitriles, but the 
metallic derivatives of the ketonic esters and diketone. 

The preparation of the calcium, barium, strontium, and magnesium 
derivatives of ethyl acetoacetate, and the calcium, strontium, and 
magnesium derivatives of acetylacetone is described. 

The metallic derivatives of ethyl benzoylacetate decompose very 
rapidly, and, therefore, could not be isolated in a pure condition. 

The calcium derivative of mandelonitrile, Ca(O-CHPh-CN),, has 
been obtained in a state of purity by using an aqueous solution of 
calcium cyanide, prepared from calcium hydroxide and hydrocyanic 
acid, instead of the mixture of calcium chloride and potassium cyanide 
employed previously (/oc. cit.). Its constitution has been established 
by its conversion into the benzoyl derivative of madelonitrile by the 
action of benzoyl chloride. 

The calcium derivative of o-chloromandelonitrile, prepared from 
o-chlorobenzaldehyde and aqueous calcium cyanide, forms a light yellow 
powder. 

The calcium derivatives of p-methylmandelonitrile and p-methoxy- 
mandelonitrile are also described. 

The colourless, crystalline substance obtained by Kohn (A., 1900, 
i, 205) by the action of calcium cyanide on formaldehyde in aqueous 
solution is considered to have the constitution 

Ca[O-CH(CN)-Ca:OH],. 

Acetaldehyde yields a similar crystalline compound, 

Ca[O-CMe(CN):Ca-OH },. 
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The action of potassium cyanide on acetaldehyde in aqueous solution 


results in the formation of alanine and a-iminodipropionic acid. 
F. B. 


The Action of Silicon Tetrachloride on Aldehydes and 
Ketones. James N, Currie (J. Amer. Chem. Soc., 1913, 35, 1061).— 
It has been observed that a mixture of pure acetone with silicon 
tetrachloride in a few hours sets to a gelatinous mass, which when 
broken up with water gives a brown oil consisting mainly of mesityl 
oxide. 

Analogous results were obtained in qualitative experiments with 
other aldehydes and ketones. je » 4 


Photochemical Synthesis of Carbohydrates. JuLius Stokasa, 
JoHANN Sepor, and WenzeL ZposnickyY (Biochem. Zeitsch., 1913, 54, 
330—332. Compare this vol., i, 18).—A further reply to the 
criticisms of Walther Lob (this vol., i, 250). 


Behaviour of Cellulose Towards Pure Nitric Acid. II. 
Cart HaEussERMANN (Zeitsch. angew. Chem., 1913, 26,456. Compare 
Zettsch. angew. Chem., 1910, 23, 1761).—‘‘Sulphite cellulose” is 
converted by cold concentrated nitric acid into nitrates without under- 
going marked structural change. Treatment with nitric acid, D 1°495, 
1-48, 1°47, 1°46 and 1°40, leads to the formation of nitrates containing 
11°1%, 9°6%, 8°0%, 7°5%, and 2°3% of nitrogen respectively. ‘‘Sulphite 
cellulose” dissolves readily in warm concentrated nitric acid, and the 
solution, when poured into cold water, yields an amorphous product, 
part of which is soluble in a mixture of alcohol and ether. 

Hydrocellulose prepared from cotton when treated with nitric acid, 
D 1°5, 1°485, 1°48, and 1°40, yields hydrocellulose nitrates containing 
130%, 9°5%, 8°9%, and 2°3% of nitrogen respectively, whilst hydro- 
cellulose nitrates containing 11'2%, 8°8%, 6°6%, and 2°1% of nitrogen 
are obtained by the action of nitric acid, D 1:495, 1°48, 1°45 and 1°40 
respectively, on hydrocellulose prepared from “ sulphite cellulose.” 

The esters derived from ‘“ sulphite cellulose” closely resemble those 
derived from cotton in their behaviour towards solvents, but the 
higher cellulose and hydrocellulose nitrates prepared from “ sulphite 
cellulose ” are not completely soluble in acetone. W. H., G. 


Benzoyl Esters of Cellulose. Herrmann Ost and F. K1izIn 
(Zettsch. angew. Chem., 1913, 26, 437—-440. Compare Hauser and 
Muschner, this vol., i, 363 ; Briggs, this vol., i, 594).—An investigation 
on the benzoylation of cellulose, carried out primarily with the object 
of preparing a tribenzoate corresponding with the triacetate and 
trinitrate of cellulose. 

Cellulose when treated with alkali hydroxide and benzoyl chloride 
yields a mixture of benzoates, the benzoic acid content of which is 
between 0 and 77%, and is dependent mainly on the proportions in 
which the reacting substances interact and toa slight degree on the 
physical state of the cellulose employed. A maximum yield of 218% 
of product is obtained by using a 22°4% sodium hydroxide solution in 
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the molecular proportions of 30 of sodium hydroxide to 1 of cellulose 
and 3 of benzoyl chloride to 4 of sodium hydroxide, whilst by using a 
314% potassium hydroxide solution a maximum yield of 211% of 
product is obtained, the molecular proportions being the same as those 
just cited. The yields of product increase regularly with increase in 
the concentrations of the alkali up to the strengths quoted ; at higher 
concentrations of the alkali the yields gradually decrease, and curves 
representing the relationship between alkali concentration and per- 
centage of benzoic acid in the product do not show a “break” as do 
curves connecting alkali concentrations with the proportion of sodium 
combined with the cellulose (compare Vieweg, A., 1907, i, 893). A 
second and third treatment with alkali and benzoyl chloride increases 
the yield to 224% and 226% respectively, but it has not been found 
possible by the Schotten-Baumann method to pass beyond these values ; 
the portion of the latter product soluble in chloroform contained 72'7% 
of benzoic acid, corresponding approximately with 2°5 benzoyl groups 
to the C,H,,0, complex. 

The crude benzoates may be fractionally separated by solvents ; 
chloroform extracts 5 to 10% of a mixture containing 68 to 70% benzoic 
acid ;, aniline extracts from the portion insoluble in chloroform a 
mixture containing 61 to 65% of benzoic acid, whilst aniline-phenol 
(1:1) extracts from the residue a mixture containing 59 to 60% of 
benzoic acid. 

Benzoates containing up to 77% of benzoic acid (a tribenzoate would 
contain 77'2%) are obtained by treating cellulose with benzoyl chloride 
in the presence of nitrobenzene and pyridine at 110—130°; the 
highest esters are formed when the quantity of pyridine employed is 
insufficient to keep the solution basic or neutral. 

Solutions of cellulose benzoates in chloroform are dextrorotatory ; 
the following values are given: tribenzoate, [a], 26—27°; ester with 
70—72% of benzoic acid, [a], 20—22°. 

Mercerised cellulose does not react more readily than finely divided 
cotton. Cellulose regenerated from “ young” viscose is more reactive 
than that from “old” viscose; the benzoate from the former gave 
elastic films, whilst the benzoate from the latter gave films which were 
very brittle. 

The yield of benzoate from hydrocellulose is less than that from 
cellulose, but 50% of the product containing 71—72°4% of benzoic 
acid is soluble in chloroform. W. H. G. 


Chemical Reactions Induced by Bacteria aceti. H. J. WaTER- 
MAN (Chem. Weekblad, 1913, 10, 718—730).—B. aceti isolated at low 
temperature rapidly transform aldoses, such as dextrose and galactose, 
into the corresponding monobasic acids, but has no action on ketoses. 
B. aceti isolated at high temperature does not react with either aldoses 
or ketoses, A summary of previous work on the action of B. aceti 
is given. A. J. W. 

d-Ribose. W. ALBERDA VAN EKENSTEIN and Jan J. BLANKSMA 
(Chem. Weekblad, 1913, 10, 664).—d-Ribose has been synthesised by 
converting d-gluconic acid into d-arabinose by the action of hydrogen 
peroxide, transformation of the pentose into d-arabonic acid by means 
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of bromine water, and conversion of this acid into d-ribonic acid by 
heating with pyridine. The ribonic acid was separated from arabonic 
acid by fractional crystallisation of the phenylhydrazides, and had 
m. p. 80° and [a], +18°4°. On reduction with sodium amalgam, it 
yielded d-ribose, purified by conversion into its p-bromophenylhydr- 
azone, m. p. 164°. The hydrazone was transformed into d-ribose by 
the action of benzaldehyde. It forms colourless, hygroscopic crystals, 
m. p. 95°, [a], — 215°. 


The Oxidation of d-Glucose in Alkaline Solution by Air 
as Well as by Hydrogen Peroxide. J. W. E. Guarrretp (Amer. 
Chem. J., 1913, 50, 135—157).—The author has repeated the oxida- 
tion of a-glucose by hydrogen peroxide and air in potassium hydroxide 
solution, and finds that in addition to glycollic acid, formic acid and 
carbon dioxide, isolated by Spoehr (A., 1910, i, 221) from the oxidation 
product, d-erythronic, /-threonic and di-glyceric acids are produced. 

Spoehr’s a-hydroxymethyl]-d-arabonic acid is found to be identical 
with d-arabonic acid. 

The formation of the latter acid proves that glucose in the form 
of its aB-dienol, HO-CH:C(OH)-CH(OH)-CH(OH)-CH(OH)-CH,°OH, 
dissociates into hydroxymethylene, HO-CH:, and the methylenenol 
of d-arabinose, :C(OH)*CH(OH)-CH(OH):CH(OH)-CH,°OH, which 
is then oxidised to d-arabonic acid. Oxidation of the dissociation 
products of the By-dienol, 

HO-CH,°C(OH):C(OH)-CH(OH)-CH(OH):-CH,:OH, 
gives rise to glycollic, d-erythronic and /-threonic acids, whilst the 
glyceric acid is formed by the dissociation and subsequent oxidation 
of the yé-dienol, HO-CH,-CH(OH)-C(OH):C(OH)-CH(OH)-CH,-OH 
(compare Nef, A., 1908, i, 5). 

For details of the method employed in separating the oxidation 
products, the original must be consulted. 

The following new salts are described : cinchonine d-arabonate, m. p. 
170—180°, [a]? + 120°3° in water, and the corresponding strychnine salt, 
decomp. 167—170°, [a]p —26:08°, quinine salt, m. p. 172—173°, 
[a]> —106-2°, and brucine salt, m. p. 167—170°, [a]p -—26°33°. 

The strychnine salt of d-erythronic acid has m. p. 198—199°, 
[a]? —16°84°; the quinine salt, m. p. 166°, [a]? —106°9°. F. B. 


Biochemical Synthesis of Galactosides of Alcohols. V. 
B-isoButylgalactoside. EmItE Bourquetot and Marc BriIDEL 
(J. pharm. chim., 1913, [vii], 8, 108—109).—A mixture of 95 parts 
of isobutyl alcohol by weight and 5 parts of water was kept for four 
months with galactose and emulsin. -isoButylgalactoside was 


obtained in colourless needles of bitter taste, [a], — 11°23°. 
E. F. A. 


Phosphates of Magnesium and Amines. Litonce BARTHE 
(Bull. Soc. chim., 1913, [iv], 13, 821—824).—The only double phos- 
phate of magnesium and amines;that has been prepared is magnesium 
methylamine phosphate (Barthe, A., 1905, i, 546; Francois, A., 1908, 
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i, 505). Unsuccessful attempts to prepare the corresponding salt from 
ethylamine are now described. 

When ethylamine is added to a solution of magnesium hydrogen 
phosphate in dilute phosphoric acid in quantity more than sufficient for 
saturation, a colloidal precipitate is formed which becomes crystalline 
after several hours and consists entirely of magnesium phosphate. The 
mother liquors, when concentrated, deposit ethylamine phosphate and 
a further quantity of magnesium phosphate. If an excess of ethy]l- 
amine is avoided, a crystalline precipitate is obtained after some hours, 
analysis of which shows it to be a mixture of magnesium ethylamine 
phosphate and magnesium phosphate or of ethylamine phosphate and 
magnesium phosphate. When the phosphoric acid is replaced by 
hydrochloric or sulphuric acids, magnesium phosphate is similarly 
precipitated. Analogous results are obtained by the solution of 
magnesium hydrogen phosphate in ethylamine hydrochloride and 
subsequent addition of the free amine. 

Magnesium hydrogen phosphate, MgHPO,,7H,O, is most readily 
obtained by mixing equal volumes of 2% magnesium sulphate solution 
and 3% disodium hydrogen phosphate solution. A _ gelatinous 
precipitate is immediately obtained, which is rapidly transformed into 
a mass of fine needles. H. W. 


Preparation of the Nitrites of the Primary, Secondary, and 
Tertiary Amines by the Interaction of the Hydrochlorides of 
the Bases and Alkali Nitrites. Pancnanan Neoar (Chem. News, 
1913, 108, 53—55, 62—65).—A full account of work of which an 
abstract has already appeared (P., 1913, 29, 112). W. G. 


The Double Cadmium and Mercuric Iodides of Substituted 
Ammonium Bases. Rasix Lat Darra (J. Amer. Chem. Soc., 1913, 
35, 949—955).—The following cadmium compounds were prepared 
either by adding cadmium chloride to an excess of the substituted 
ammonium iodide (compare T., 1913, 103, 426), or by mixing solutions 
of cadmium iodide and the ammonium iodide in the requisite propor- 
tions. Two types of salts are obtained, namely, 2NR,I,CdI, and 
NR,1,CdI,, of which the latter is produced only in exceptional cases. 
The salts are white powders, sparingly soluble in water. 

The double salts of cadmium iodide with tetramethylammonium, tetra- 
ethylammonium, p-tolylirimethylammonium, pyridinium, a-picolinium, 
and qguinolinium iodides are of the type 2NH,I,CdI,; tetrapropyl- 
ammonium iodide gives the salt NPr,I,Cd1,. 

When an aqueous solution of merzuric chloride is added to an excess 
of alkylammonium iodide, a white to yellowish-white precipitate is 
formed, of the type 2NR,I,HgI,. If the addition of mercuric chloride 
be continued, the precipitate changes to yellow and the salt is of the 
type 2NR,I,3HgI,; further addition of mercuric chloride gives 
mercuric iodide. A solution of mercuric iodide in potassium iodide 
may be used instead of mercuric chloride; when the interacting 
solutions are strong, the type 2NR,I,HgI, is produced, but this is 
decomposed by water and changed to the type 2NR,I,3Hgl,, which is 
the most stable of all, and is prepared by the interaction of dilute 
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solutions, using an excess of potassium mercuric iodide solution. The 
following substituted ammonium iodides give salts of both types: 
Tetramethylammonium, tetracthylammonium, and trimethylsulphonium 
(compare Smiles, T., 1900, 77, 160) iodides. The following iodides 
give salts of the type 2NR,I,HglI,: tetrapropylammonium, p-tolyl- 
trimethylammonium, pyridinium and quinolinium iodides. p-Tolyl- 
trimethylammonium iodide also gives the salt, C,H,Me-N Me,I,HgI,. 
The above salts, for the most part, vary in colour from a pale to a 
bright lemon yellow. They are all decomposed quantitatively into 
mercuric iodide on boiling with dilute nitric acid. a ® 


Platini-iodides of Substituted Ammonium and Sulphonium 
Bases. Rasrmk Lat Darra (J. Amer. Chem. Soc., 1913, 35, 
1185—1188)..—It is found that although the platini-iodides of sodium 
and of the alkaline-earth metals cannot be obtained as precipitates by 
the interaction of chloroplatinic acid with concentrated solutions of the 
iodides (Datta, T., 1913, 103, 426), this method proves very convenient 
for the preparation of the platini-iodides of potassium, ammonium, and 
the amines. The method failed with hydrazine hydriodide on account 
of the reduction of the chloroplatinic acid to metallic platinum. In 
other cases the condition necessary to success is the employment of an 
excess of the iodide of the metal or base. 

The following substances were prepared: potassium platini-iodide, 
very soluble, black, crystalline powder ; ammonium platini-iodide, black 
powder ; dipropylammonium platini-iodide, black ; tetrapropylammonium 
platini-iodide, chocolate coloured ; a-picoliniwm platini-iodide, black ; 
quinolinium platini-iodide, jet black ; trimethylsulphonium platint-todide, 
black powder ; triethylsulphonium platini-iodide, chocolate coloured. 

i Ae 


Non-equivalence of the Five Valencies of Nitrogen. Emin 
Fromm (Annalen, 1913, 399, 366—370).—By reason of the great 
importance of the subject, Meisenheimer’s recent proof (this vol., 
i, 595) of the non-equivalence of the five valencies of the nitrogen atom 
must be submitted to searching criticism before being accepted. The 
author is of opinion that Meisenheimer’s experiments can be inter- 
preted in another, and more probable, manner. Meisenheimer 
assumes that hydrogen chloride and methyl iodide both attack tri- 
methylamine oxide at the same point and in the same manner, yielding 


the additive compounds NMe<or and NMe,<y Me respectively. 
From the former by the action of sodium methoxide, and from ~~ 


latter by moist silver oxide, are obtained the substances NMe<Ou, 


and NMe<on ; the different behaviour of the two substances during 


decomposition is the foundation of Meisenheimer’s proof of the differ- 


ence of the fifth ‘“‘ uniqne” valency of nitrogen from the other four. 


The author takes exception to this. The two substances NMe, oe * 


i. 1048 ABSTRACTS OF CHEMICAL PAPERS. 


and N Me,<oue, being alcoholates of a very feeble base, NMe,(OH),, 


must both be hydrolytically dissociated by water, and yield MeOH and 
NMe,(OH), if they have the constitutions given above. He is of 
opinion that hydrogen chloride and methyl iodide do not attack 
trimethylamine oxide in the same manner. With methyl iodide the 


oxide forms the methiodide, NMe,:0<}°; the product of the action 


of moist silver oxide is then N Me,:0<Ne, which would be expected 


to yield trimethylamine, formaldehyde, and water by its decomposition, 
as is actually the case. 


The formula NMe,:0<}'° has been discussed and rejected by 


Meisenheimer (loc. cit.) ; the author, however, shows that the reasons 
for its rejection are insufficient. C. S. 


Non-equivalence of the Five Valencies of Nitrogen. Jakos 
MEISENHEIMER (Annalen, 1913, 399, 37]—376).—The author replies 
to Fromm’s criticisms (preceding abstract). In answer to his contention 
that two isomeric compounds should be produced by the addition of 
hydrogen chloride at the double linking of trimethylamine oxide if the 
fourth and the fifth valencies of the nitrogen atom are fundamentally 
different, the author claims that the whole behaviour of ammonium 
compounds proves that four of the valencies of the -nitrogen atom are 
negative and the fifth is positive ; therefore, in the addition of hydrogen 
chloride to trimethylamine oxide, the negative chlorine will become 
attached only to the fifth positive valency of the nitrogen atom, and 
only one additive compound will be produced. 


To Fromm’s criticism that the two isomerides, NMe<O rte and 


N Mes<On” should both be hydrolysed by water, the author replies 


that only one, namely, that in which the methoxy-group is attached to 
the fifth positive valency of the nitrogen atom, should be hydrolytically 
dissociated ; the other isomeride, in which the methoxy-group is bound 
by a negative valency, should be as little affected by water as is 
methoxylamine, OMe: NH.,. 

The author also criticises adversely Fromm’s reasons for ascribing 
oxonium formule to substances of the types NMe,Cl-OMe and 

NMe,(OEt)-OMe. C. S. 


[Non-equivalence of the Five Valencies of Nitrogen.] Em 
Fromm (Annalen, 1913, 399, 377).—The author agrees with Meisen- 
heimer (preceding abstract) that in ammonium compounds the fifth 
‘positive ” valency of the nitrogen atom is different from the other 
four “negative” valencies, but is of opinion that the results of 
observations on ammonium compounds cannot be applied to the case of 
the amino-oxides without further consideration. He claims that in 
amino-oxides there are two “ positive” valencies which differ from the 
other three “ negative ” valencies, C. 8. 
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Decomposition of Glucosamine by Bacteria. Emm Asprr- 
HALDEN and Awnpor Fopor (Zettsch. physiol. Chem., 1913, 87, 
214—-219).—Glucosamine hydrochloride, when decomposed by micro- 


organisms of the B. subtilis group, yields propionic acid and d-lactic 
acid. E. F. A. 


Fermentative Decomposition of Creatinine. Dankwart 
ACKERMANN (Zeitsch, Biol., 1913, 62, 208—216).—Creatinine, mixed 
with a little dextrose and peptone, was inoculated with bacteria from 
a decomposing pancreas. Neither methyl- nor dimethyl-guanidine 
was formed, the main product of the change being 1-methylhydantoin, 


E. F. A. 


The Changes Produced in Asparagine by Heating its 
Aqueous Solutions. Fenix Emeutcnu and Fritz Lance (Biochem. 
Zeitsch., 1913, 54, 256—276).—By heating the ordinary asparagine 
with water for twelve hours and allowing the substance to crystallise 
out in fractions, a very small amount was obtained which has 
[a]> 46°2°; this apparently d-asparagine (compare Erlenmeyer, this 
vol., i, 836). The authors also show that when asparagine solutions 
are heated, ammonia is evolved, and on crystallisation, crystals 
together with a non-crystallising syrup are obtained. The longer the 
heating takes, the smaller is the amount of crystals, the larger 
the amount of syrup obtainable, and the larger is the quantity of 
ammonia evolved. The uncrystallisable syrup is not readily freed 
from ammonia, and the evidence obtained indicates that it contains 
ammonium aspartate. The latter substance readily crystallises from 
water, but if its solution is heated, an uncrystallisable syrup is also 
obtained. It appears, therefore, to be an intermediate product 
produced by the action of heat on asparagine solutions. The actual 
nature of the final products has not yet been ascertained. S%. B.S. 


Resolution of d/-Aminohexoic Acid (Norleucine) into the 
Optically Active Components by means of the Forimyl 
Compound. Polypeptides Derived from a-Aminohexoic Acid. 
Emin ABDERHALDEN, U. FRoEHLICH, and Dionys Fucus (Zeitsch. physiol. 
Chem., 1913, 86, 454—468).—dl-a-Aminohexoic acid, which E. Fischer 
resolved by means of the brucine salt, is readily resolved when the 
brucine salts of the formyl derivatives are crystallised. The acid, for 
which the name norleucine is proposed, has been combined with 
glycine and leucylglycine to form polypeptides in the usual manner. 

Formyl-dl-a-aminohexoic acid crystallises in lustrous needles, which 
soften at 110—111°, m. p. 114°. The optical antipodes resemble each 
other very closely, crystallising in slender, lustrous, short or long 
needles aggregated in bunches. They soften at 111°, m. p. 114°, and 
have [a]> —15°85° and +15°53° respectively. 

Chloroacetyl-d-norleucine crystallises in colourless, transparent 
lamelle, which soften at 70°, m. p. 104—106°, [a]? +3:56°. 

Glycyl-d-norleucine, CH,*[CH,],*CH(CO,H):N H:CO-CH,*NH.,, forms 
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prisms growing into long needles, which become brown at 220°, sinter 
at 230°, m. p. 239—240°; they have [a]? — 8°71°. 

Glycyl-l-norleucine is almost identical in crystalline form and 
behaviour on heating ; it has [a]p + 8°24°. 

Chloroacetyl-dl-norleucine forms long prisms, m. p. 104—107°. 

Glycyl-dl-norleucine separates in fatty plates or bundles of prisms ; 
it sinters at 210°, decomp. 215°. 

a-Bromoisohexoylglycyl-dl-norleucine crystallises in platelets, m. p. 
140°. ' 

dl-Leucylglycyl-dl-norleucine separates as a crystalline skin. It 
sinters at 220°, decomp. 250°. It could not be hydrolysed by means 
of yeast juice with any certainty. The same applies to glycyl-di- 
norleucine. E. F. A. 


Preparation of Derivatives of a-Bromoitsovaleric Acid. 
ArtHur Liesrecut (D.R.-P. 261877).—a-Bromoisovalerylmethylamide, 
needles, m. p. 103°, is obtained when a-bromoisovaleryl bromide is 
slowly dropped into a cooled 20% aqueous solution of methylamine 
(2 mols.) ; the corresponding ethylamide, needles, m. p. 120°, is prepared 
in a similar manner with ethylamine. F. M. G. M. 


Action of Hydrazine Hydrate on Dicyanodiamide and 
Biuret. Ropert Stotté and K. Kraucu (J. pr. Chem., 1913, [ii], 88, 
306—314).—The authors have investigated the action of hydrazine 
hydrate on dicyanodiamide under various conditions, and find that in 
addition to guanazole, obtained by Hofmann and Ehrhart (A., 1912, i, 
919), the following substances may be formed : aminodicyanodiami- 
dine, 1-amino-2 : 5-dehydrazino-| : 3 : 4-triazole, carbohydrazide, amino- 
diguanide, mono-, di- and tri-aminoguanidine. 

With the exception of guanazole and the triazole, all the above- 
mentioned substances were isolated in the form of their benzylidene 
derivatives by acidifying the product of the reaction with hydrochloric 
acid and shaking with benzaldehyde. 

The action of hydrazine hydrate on dicyanodiamide, both at 40° 
and at the ordinary temporature, results in the formation of guanazole, 
diaminoguanidine and triaminoguanidine; if the reaction is carried 
out at 50°, these compounds are accompanied by aminoguanidine and 
aminodiguanide, which forms a benzylidene derivative, m. p. 287°, 
NH:C(NH,)*-NH(NH)-NH:N:CHPh. 

Guanazole is best prepared by heating a mixture of dicyanodiamide 
(1 mol.) and hydrazine hydrate (24 mol.) at 60—70°; if the tempera- 
ture is raised to 100—110°, carbohydrazide is formed simultaneously. 

Nitrosoguanazole, C,H ,ON,, obtained as canary-yellow precipitate by 
the addition of sodium nitrite toa solution of guanazole in dilute acetic 
acid, is insoluble in the ordinary solvents, and on reduction with zinc 
dust and sulphuric acid yields guanazole and probably guanazine. 
When a large excess of hydrazine hydrate (5 mols.) is employed and 
the reaction carried out at 40°, dicyanodiamide yields guanazole and 
aminodicyanodiamidine (Thiele and Uhrfelder, A., 1899, i, 119); at 
the ordinary temperature, guanazole, mono-, di- and tri-aminoguanl- 
dine are formed, whilst at 70° 1l-amino-2 :5-hydrazino-1 :3 ; 4-triazole 
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(Stollé and Bowles, A., 1908, i, 474) is the maio product. Excess of 
hydrazine hydrate at 100—110° leads to the formation of carbo- 
hydrazide. 

When heated with hydrazine hydrate (4 mols.) at 108—118°, 
biuret yields the hydrazine salt of hydrazidicarboxylimide [2 : 5-diketo- 
tetrahydro-1 : 3: 4-triazole], A co>NENH, which crystallises 
in needles, m. p. 195°, and is converted by shaking with benzaldehyde 
and dilute hydrochloric acid into benzalazine and hydrazidicarboxyl- 
imide (compare Pellizzari, A., 1895, i, 73); if the reaction is carried 
out at 80—85°, the hydrazine salt is accompanied by aminobiuret, 
which was isolated in the form of its benzylidene derivative, m. p. 
207° (compare Thiele and Uhrfelder, A., 1899, i, 118). F. B. 


Some Hydrazine Derivatives of Chloral and Trichloroacetic 
Acid. Rosert Stouts and Fr. Herwerts (J. pr. Chem., 1913, [ii], 
88, 315—318).—Chloralhydrazine (Knépfer, A., 1911, i, 704; this 
vol., i, 703) is readily obtained by the gradual addition of hydrazine 
hydrate to a well cooled ethereal solution of chloral hydrate. It 
separates from alcohol in white needles, m. p. 100° (Knopfer gives 
85°), and decomposes when kept, yielding hydrazine hydrochloride. 
With benzaldehyde in aqueous solution it forms the benzylidene 
derivative, CCl,-CH(OH)-NH:N:CHPh, crystallising in small needles, 
m. p. 65° (decomp.). 

8-Bistrichloroacetylhydrazide, m. p. 195°, N,H,(CO°CCI,),, prepared 
by heating hydrazine monohydrochloride with trichloroacetyl chloride 
on the water-bath (compare L. and P. Spiegel, A., 1907, i, 507), reacts 
with alcoholic silver nitrate and ammonia, yielding a yellow silver 
derivative, and when heated with phosphorus pentachloride or thionyl 
chloride is converted into 2 :5-bistrichloromethyl-1 :3 : 4-ovadiazole, 


Ocl,-C<N-SSc-CCly which has m. p. 121°/9 mm., and separates 


from ether in long prisms, m. p. 48°. F. B. 


isoButyl Ester of Phosphorous Acid. I. ALEXANDER E, 
Arpuzov and A. A. Ivanov (J. Russ. Phys. Chem. Soc., 1913, 45, 
681—690).—Diisobutylphosphorous acid, P(O°C,H,),OH, obtained by 
Arbuzov’s method for obtaining esters of this type (A., 1907, i, 8, 
174, 275), is a colourless, mobile liquid with a pleasant, fruity odour, 
b. p. 117°5°/14 mm., 235—236°/760 mm., D} 0°9941, D3} 0:9776, 
D{ 0:9940, D® 0-9759. With metallic sodium it yields a sodium salt 
stable at high temperatures; the silver salt, P(OC,H,),OAg, was 
analysed. 

isoButyl phosphite, P(O-C,H,),, separated from its mixture with the 
preceding compound (A., 1907, i, 8) by converting the latter into 
sodium salt and distilling, is a colourless, mobile liquid with an intense 
peculiar odour, b. p. 100°5°/4:5 mm., 234—235°/760 mm., Dj 0°9193, 
Ds 0°9052, Df 09193, D? 0°9036. It reacts with bromine according 
to the equations : 


P(O-C,H,), + Br, = PBr,(0°C,H,), = 2C,H,Br + PO,-0-C,Hy. 
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With cuprous iodide it forms the compound, Cul,P(O°C,H,),, m. p. 
about 48°. 

It is evident that the impossibility of separating the two esters, 
P(O°C,H,),"OH and P(O°C,H,),, by fractional distillation is due to the 
fact that the two liquids and mixtures of them have almost identical 
boiling points. z..m. P, 


Isomeric Change of P(OC,H,), into C,H,*PO(OC,H,),. II. 
ALEXANDER E, Arsuzov and A. A. Ivanov (J. Russ. Phys. Chem. Soc., 
1913, 45, 690—694)—When heated with isobutyl iodide, isobutyl 
phosphite (see preceding abstract) undergoes isomeric change in 
accordance with the equations : 

C,H,I + P(O-C,H,), = I-P(C,H,)(0-C,H,), = 

PO(C,H,)(OC,H,), + C,H,I. 
The isobutyl isobutylphosphite thus obtained is a colourless, mobile 
liquid, b. p. 133°5—134°/10 mm., 258—259°/760 mm., Dj 0°9630, 
DZ 09475, Df 0:9628, D? 0°9459. The corresponding isobutyl- 
phosphorous acid was obtained in crystals, 20:P(C,H,)(OH),,H,O, 
m. p. 124°; this acid was originally prepared by Hofmann (A., 1873, 
883) as a waxy and evidently impure mass, m. p. 100°. =: my Be 


Compounds of Boric Acid and Mannitol. Ferrnanpo AceEno 
and Exena VaLia (Gazzetta, 1913, 43, ii, 163—174).—Solubility 
measurements indicate that the combination of boric acid and mannitol 
takes place in equimolecular proportions. The stability constant at 
25° is 0598 ; it decreases when the temperature increases. The con- 
centration of the hydrogen ions in solutions of mannitoboric acid has 
been determined, the dissociation constant being of the same order of 
magnitude as those of the monobasic organic acids, and it is proportional 
to the concentration of the mannitol. The rotatory power of solutions 
of sodium metaborate and mannitol is proportional to the concen- 
tration of the mannitol. R. V. 8. 


Preparation of Readily Soluble Stable Compounds of 
Perborates. VEREINIGTE FasrRikKEN FUR LABORATORIUMSBEDARF 
(D.R.-P. 261633).—The following complex salts are prepared by 
mixing the required proportions of the components in aqueous solution 
and evaporating to dryness: sodium borotartrates, C,H,O,(BONa) or 
C,H,NaO,(BONa) ; sodium borocitrates, (C;H,0,),(BONa), or 

(C5H,NaO,),(BONa), ; 
aluminium sodium tartrates, NaOAl(C,H,O,),Na, or Al(C,H,O,),Na, 
When moist they are of a syrupy consistency, but can be dried to 


masses resembling water glass and then reduced to powder. 
F, M. G. M. 


Preparation of Chlorobenzenedisulphonic Acid. FarBwERKE 
vor. Meister, Lucius & Brinine (D.R.-P. 260563).—When p-chloro- 
benzenesulphonyl chloride is heated with fuming sulphuric acid 
(4 parts) at 160—180° with continual stirring, it furnishes a chloro- 
benzenedisulphonic acid (compare A., 1892, 331). F, M. G. M. 
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Preparation of mesoHalogenanthracene-f-sulphonic Acids. 
BapiscHE ANILIN- & Sopa-Fasrik (D.R.-P. 260562).—Dichloroanthra- 
cenesulphonic acid, a yellow powder, somewhat soluble in and exhibit- 
ing a blue fluorescence in water, is obtained when dichloroanthracene 
(1 part) in chloroform (100 parts) at 30° is treated with chloro- 
sulphonic acid and the temperature subsequently maintained at 40° 
for four hours ; the reaction can also be carried out in fuming sulphuric 
acid. 

Dibromoanthracenesulphonic acid is obtained in a similar manner from 
dibromoanthracene. F. M. G. M. 


Preparation of Iodo-derivatives of »-Hydroxy-8-phenylethyl- 
amine and of its V-Alkyl Derivatives. F. Horrmann-La RocusE 
& Co. (D.R.-P. 259193).—The iodo-derivatives of p-hydroxy-B-phenyl- 
ethylamine have an enhanced therapeutic value. Di-iodo-p-hydrouy- 
B-phenylethylamine, glistening, colourless needles, m. p. 189—190°, is 
obtained when an aqueous solution of p-hydroxy-f-phenylethylamine 
is slowly treated with iodine and sodium hydroxide ; any great excess of 
alkali is to be avoided during the reaction ; the hydriodide separates in 
yellowish-brown leaflets, and is decomposed with sodium carbonate in 
the usual manner. 

N-Benzyl-p- Aydrony- ‘ -phenpathylamine hydrochloride, 

H,°CH,°CH,’NH-CH,Ph, HCl, 
needles, m. p. 216°, is prepared from benzaldebyde and p-hydroxy- 
B- phenylethylamine ‘with subsequent reduction (with sodium amalgam) 
of the Schiff base, OH-C,H,-CH,°CH,*N:CHPh ; when treated with 
iodine, it furnishes N- benzyldi-todo-p- hydroxy-B -phenyleth ylamine, yellow 
needles, m. p. 159—160° (decomp.). 

Piperonyl p-hydroxyphenylethylamine, m. p. 115° (the hydrochloride 
has m. p. 219°), on similar treatment gives rise toa N-piperonyldi-todo- 
p-hydroxyphenylethylamine, decomp. m, p. 165°. F. M. G. M. 


Preparation of N-Alkylaryl Derivatives of p-Hydroxy- 
B-phenylethylamines. F. Horrmany-La Rocue&Co.(D.R.-P. 259874). 
—The Schiff base obtained from benzaldehyde and p-hydroxy-£-pheny]l- 
ethylamine (compare preceding abstract) has m. p. 148°; N-benzyl- 
p-hydroxy-B-phenylethylamine forms colourless needles, m. p. 143°; 
whilst the Schiff base (loc. cit.) prepared from piperonaldehyde and 
p-hydroxy-8-phenylethylamine has m. p. 151°. 

When p-hydroxy-8-phenylethylamine is combined with veratraldehyde 
it furnishes a Schiff base, m. p. 114°, which on reduction gives rise to 
N-veratryl-p-hydroay-B-phenylethylamine, m. p. 118° ; the hydrochloride 
has m. p. 215°, whilst with salicylaldehyde it yields a Schiff base, 
yellow needles, m. p. 145°, and on reduction NV-o-hydroxybenzyl- 


p-hydroxy-B-phenylethylamine, colourless needles, m. p. 115°. 
F. M. G. M. 


The Condensation of Vanillin and Piperonal with Certain 
Aromatic Amines. Atvin 8S. WHEELER (J. Amer. Chem. Soc., 1913, 
35, 976—978. Compare A., 1909, i, 673; 1908, i, 332; 1903, i, 246). 
—An extension of the earlier investigations. In boiling toluene 
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solution, vanillin slowly condenses with p-aminobenzoic acid with 
formation of 4-hydroxy-3-methoxybenzylidene-p-aminobenzoic acid, deep 
yellow plates, m. p. 211—212°, which on recrystallisation from water 
separates as a brilliant red substance with one molecule of water ; on 
expelling the water at 100° the original yellow colour is restored. 

Vanillin condenses with ethy] y-aminobenzoate in boiling benzene 
solution, giving ethyl 3-methowy-4-hydroxybenzylidene-p-aminobenzoate, 
thin, yellow plates, m. p. 145° (corr.). 

Under similar conditions to the last, vanillin and p-anisidine produce 
4-hydroxy-3-methoxybenzylidene-p-anisidine, pale yellow crystals forming 
radiating clusters, m. p. 133°5° (corr.) ; with piperonal and p-anisidine, 
3 : 4-methylenedioxybenzylidene-p-anisidine, very pale yellow needles, 
m. p. 117°5° (corr.), is obtained. 

Piperonal and p-aminobenzoic acid condense slowly in boiling toluene 
solution, yielding 3 : 4-methylenedioxybenzylidene-p-aminobenzoic acid, 
pale yellow prisms, 233—234°. If the heating is less prolonged, or if 
an excess of the acid is taken, a substance, m. p. 171—173°, is obtained 
in considerable quantity. 

When heated together in boiling benzene solution, piperonal and 
ethyl p-aminobenzoate undergo condensation to ethyl 3 : 4-methylene- 
diorybenzylidene-p-aminobenzoate, long, pale yellow needles, m. p. 109° 
(corr.). D. F. T. 


Preparation of Benzoylchloroamide. Rasim Lat Darra and 
TaRaPaDA GuosH (J. Amer. Chem. Soc., 1913, 35, 1044—1045),— 
Benzoylchloroamide is conveniently prepared by passing chlorine into 
an aqueous suspensiou of powdered benzamide until a sample of the 
solid, after separation and recrystallisation, has m. p. 116°; the process 
usually occupies several hours. 

If the method used by Bender (Be, 1882, 15, 410) for the 
preparation of this substance is modified by adding acetic acid and 
then a concentrated solution of bleaching powder to an aqueous 
suspension of benzamide, the product is a substance, m. p. 153—163°. 

DD. &. F. 


Molecular Rearrangements of Carbon Compounds. II. 
Aromatic (’)-Acylamines and the Beckmann Rearrangement. 
Crarence G, Derick and J. H. Bornmann (J. Amer. Chem. Soc., 1913, 
35, 1269—1289. Compare Derick, A., 1910, i, 805).—Further experi- 
mental evidence is produced in favour of the decision in the earlier 
investigation that non-reversible intramolecular rearrangements of 
carbon compounds take place in the direction to decrease the ionisation 
constant. For the purpose of determination of the small ionisation 
constants of acylamines, a colorimetric method based on the colours 
produced with suitable indicators has been developed, by means of 
which the ionisation constant of sufficiently soluble acids and bases 
may be estimated with a mean error of 2%. 

In accord with the view expressed above it is found that each of 
such substances as acetanilide, propionanilide, benzanilide, and chloro- 
acetanilide, which do not rearrange to monoacylaminoketones, has 
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lower ionisation constant (basic) than the corresponding isomeride of the 
latter type. On the other hand, the aromatic diacylamides, for example, 
diacetanilide and dipropionanilide, which can undergo rearrangement 
(Chattaway, T., 1904, 386, 1181, etc.), are found to have higher ionisa- 
tion constants (acidic) than their isomerides, p-acetylaminoacetophenone 
and p-propionylaminopropiophenone, which ionise as bases. 

The results generally indicate that acyl radicles derived from acids 
with ionisation constants between 1°4 x 10~° and 1°55 x 10~ at 25° 
must be twice substituted at the nitrogen atom of aniline before 
isomeric change will be possible. 

In the case of the Beckmann rearrangement, which has been studied 
with acetophenoneoxime and benzophenoneoxime, it is again found that 
the ionisation constants (basic) of these substances are greater than 
those of acetanilide and benzanilide, into which they pass by isomeric 
change. 

p-Propionylaminopropiophenone, long, colourless needles, m. p. 151° 
(corr.), was obtained by the action of propionyl chloride on p-amino- 
propiophenone, and also by warming propionylanilide with propionyl 
chloride and aluminium chloride in carbon disulphide. The method 
adopted by Cech (A., 1878, 51) proved unsatisfactory for the prepara- 
tion of chloroacetanilide, and it was found that much better results 
were obtainable by allowing aniline and chloroacetic acid to react in 
cooled ethereal solution and keeping the resulting aniline chloroacetate 
with the calculated quantity of phosphoric oxide in a well stoppered 
bottle for several weeks. DB. F. %. 


A New Method of Synthesising the Higher Phenols. Treat 
B, Jounson and Wittarp W. Hones (J. Amer. Chem. Soc., 1913, 35, 
1014—1023).—It is found that mixed ketones containing hydroxyl or 
alkyloxyl radicles in the benzene nucleus are readily and smoothly 
reducible by zinc amalgam and hydrochloric acid to form the corre- 
sponding alkyl-substituted phenols or ethers. The reaction appears to 
be a general one. Only those products which are described for the 
first time are mentioned below. 

1-Acetyl-2: 4-dihydroxybenzene is reduced by the above agent to 
2: 4-dihydroxy-1-ethylbenzene, prismatic crystals, m. p. 98—99°. The 
corresponding propionyl compound gives 2: 4-dihydroxy-1-propyl- 
benzene prisms, m. p. 82—83°. 

2-Propionyl-1 : 4-dihydroxybenzene becomes converted into 1 : 4-di- 
hydroxy-2-propylbenzene, microscopic needles, m. p. 86°. 2-Propionyl- 
1: 4-dimethoxybenzene, a pale yellow oil, b. p. 167—169°/13 mm., 
obtained by the action of propionyl chloride and aluminium chloride 
on a solution of quinol dimethyl ether in light petroleum, on reduction 
yields 1 ; 4-dimethoxy-2-propylbenzene (Thoms, A., 1903, i, 415). 

It is noteworthy that whereas the reduction of 1-chloroacetyl-3 : 4-di- 
hydroxybenzene by this new method proceeds satisfactorily giving a 
good yield of 3:4-dihydroxy-l-ethylbenzene, the action of zinc and 
hydrochloric acid, as has already been shown (Dziergowski, A., 1894, 
1, 73), leads only to the formation of 1-acetyl-3 : 4-dihydroxybenzene. 

D. F. T. 


4h2 
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Triphenylmethyl. XXIII. Tautomerism of the Hydroxy- 
triphenylcarbinols. Moses Gompere (J. Amer. Chem. Soc., 1913, 35, 
1035—1042).—The conflicting results as to the properties of p-hydroxy- 
triphenylearbino] (Bistrzycki and Herbst, A., 1903, i, 639; 1904, 
i, 44; Baeyer and Villiger, A., 1903, i, 813; Auwers and Schroter, 
A., 1903, i, 820) are readily explicable when it is borne in mind that 
tautomerism has been observed with such related compounds as 
triphenylmethyl and the triarylcarbinyl haloids (A., 1909, i, 144). 
There exist two forms of hydroxytriphenylcarbinol, probably of the 
benzenoid structure, OH*CPh,°C,H,°OH, and the quinonoid structure, 


CPh,:0,H, <6 respectively. 


The hydroxycarbinol is best prepared by demethylating p-anisy]l- 
diphenylcarbinol with aluminium chloride in benzene. The product is 
digested with 3% sodium hydroxide solution, when, after filtration, the 
addition of excess of acetic acid precipitates the yellow quinonoid 
modification ; this, after recrystallisation from 40—50% acetic acid, 
has m. p. 139—140°, whilst separation of the carbinol from the alkaline 
solution by addition of ammonium chloride solution gives the colourless 
benzenoid form, which, after crystallisation from aqueous alcohol 
containing a little ammonia, forms needles or plates, m. p. 157—159°, 
or sometimes 162—163° (compare Auwers and Schroter, -/oc. cit.). 

The two forms are not physical isomerides, for a solution of each 
crystallises only in the original form even when inoculated with a 
crystal of the other. On heating the solids, the quinonoid modification 
commences to undergo dehydration below 60°, whilst the benzenoid 
modification begins to turn yellow in the neighbourhood of 100°, 
probably due to isomerisation, and simultaneously commences to lose 
water. 

The yellow modification is always obtained when either form is 
crystallised from acetic acid, whilst the colourless modification is 
invariably the result if an alkaline solution is treated with ammonium 
chloride or if crystallisation is effected from alcohol containing some 
ammonia. Recrystallisation of either form from alcohol containing 
hydrochloric acid usually gives a mixture of yellow and colourless 
crystals, whilst alcohol alone induces tautomerisation but slowly. 

Exposure to sunlight or ultraviolet radiation causes a fairly rapid 
and complete change of the colourless benzenoid to the yellow quinonoid 
tautomeride, so that, from analogy to the stereoisomeric ethylenic 
compounds, the latter is presumably the labile modification. 

Hydrogen chloride is absorbed by both isomerides in the solid state 


with formation of the same chloride, OPh,:C,H,<onp a deep red, 


iridescent solid apparently identical with the product of the action of 
hydrogen chloride on fuchsone ; when treated with molecular silver 
this p-hydroxytriphenylcarbinyl chloride loses hydrogen chloride and 
gives rise to fuchsone. 

It is found that this behaviour is apparently general for the 
p-hydroxytriphenylcarbinols, and that, also, o-cresyldiphenylcarbinol 
(compare Bistrzycki and Zurbriggen, A., 1904, i, 44) gives two modi- 
fications which can be best isolated by the methods applied above ; 
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there exists similar relations between the modifications of high and low 
m. p., as regards colour and behaviour towards light. D. F. T. 


Idertification of “Jambulol” as Ellagic Acid. Frepsrick B. 
Power and THomas Oatuan (Pharm. J., 1913, 91, 245).—Further 
examination of the substance present in jambul seeds, to which the 
name ‘‘jambulol” was given previously by the authors (A., 1912, 
ii, 480) shows that it is identical with ellagic acid (compare T., 1905, 
87, 1412). W. P.S. 


The Crystalline Deposit Occurring in the Timber of the 
“Colonial Beech” [Gmelina Leichhardtii, F.v.M.]. HenryG.Smira 
(J. Roy. Sci. New South Wales, 1913, 46, 187—200).—The author has 
examined the white deposit which frequently fills the cells of the 
wood and accumulates in the cracks of Gmelina Leichhardtii ; he proposes 
to name this, gmelinol. It separates from hot water in needle prisms 
or plates. In the crystalline state it has m. p. 122° (corr.) and, after 
cooling, solidifies to a transparent, resin-like substance, m. p. 62—63°. 
The latter m. p. remains unchanged after many weeks if the material 
is preserved in the glassy condition in the lump, but, if the fused 
substance is powdered, the m. p. immediately commences to rise, and, 
after a comparatively short time, has reached about 120—121°, but 
does not appear to revert quite to the m. p. of the original crystals. 
It has [a]p +123°3° when dissolved in chloroform. It dissolves in 
1470 parts of water ai 22°. Analyses and determination of molecular 
weight indicate the formula ©,,H,,0,. Nitric acid converts it into 
a dinitro-compound, C,,H,,0,(NO,),, m. p. 128—129°. Sodium 
acetate and acetic anhydride transform it into a monoacetyl derivative, 
m. p. 110°. 

When an excess of bromine water-is added to an aqueous solution 
of the substance, a light drab substance, C,,H,,0,Br, is formed, which 
is not distinctly crystalline, and melts at about 100°, after much 
darkening at about 90°. The bromine atom must have been intro- 
duced into the side-chain, since it can be eliminated by boiling 
with alcoholic silver nitrate solution. Zeisel determinations indicate 
the presence of two methoxy-groups, and this is confirmed by the 
production of veratric acid when the substance is oxidised by a 
solution of chromic acid in glacial acetic acid, or 


a; GHSo by alkaline permanganate. When fused with 

C-OH ‘CH potassium hydroxide at a temperature not exceed- 

C ing 200°, phenolic substances are formed, whilst, 

at 210—225°, protocatechuic acid is produced, 

Hoy \oH together with small quantities of a volatile 
ma gre acid. 

C-OMe From the above experiments, and from the 


red and green colorations given by the vapour of 

the substance to pine wood moistened with hydrochloric acid, the 

author is led to propose tentatively the annexed formula for gmelinol. 
% Bu. W. 


Preparation of V-Monoalkyl Derivatives of y-Aminophenols. 
Emmanve Merck (D.R.-P. 260234. Compare A., 1909, i, 222).— 
N-Alkyl derivatives of p-aminophenols are readily prepared by the 
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action of primary aliphatic amines on the alkali derivatives of quinol 
at a temperature of 200—250° for five to twenty hours, either in the 
presence or absence of condensing agents ; this reaction, moreover, 
can be carried out in aqueous solution or in the absence of a solvent. 
Details are given of several modifications of these methods for 
preparing N-methyl-p-aminophenol from methylamine and quinol in 
the presence of sodium ethoxide, or of sodium carbonate either 
with or without the addition of zinc chloride or other condensing 
agents. F. M. G. M. 


Derivatives of Phenacyl Sulphide and their Stereoiso- 
merism. Emi Fromm and WitHeLM Scnémer (Annalen, 1913, 399, 
353—365).—Dibenzylidenediphenacyl sulphide, S(CBz:CHPh),. m. p. 
270°, leaflets, is obtained from phenacy] sulphide, benzaldehyde, and 
sodium hydroxide in 50% alcohol. Diphenacyl sulphide and bromine in 
chloroform at 0° yield at first a yellow precipitate of the unstable di- 
phenacyl sulphide dibromide, but ultimately dibromodiphenacyl sulphide, 
C,,H,,0,SBr,, m. p. 107°, white crystals, is obtained. The di-iodide, 
I,8(CH,°COPh),, m. p. 121°, red needles, is more stable, and is prepared 
in a similar manner. 

Equal molecular quantities of diphenacylsulphoxide and phenyl- 
hydrazine in neutral or in acid solution yield diphenacylsulphoaidephenyl- 
hydrazone, C,,.H,,O,N.S, m. p. 186°. Diphenacylsulphoxide and hydr- 
oxylamine hydrochloride, with or without sodium carbonate, yield 
diphenacylsulphoxidedioxime, C©,,H,,O,N,S, m. p. 206°; no other 
oxime or dioxime has been obtained. 

Dimethyldiphenacylsulphone has the symmetrical formula, 

SO,(CHMe-COPh),, 

since it is decomposed by boiling dilute sodium hydroxide into benzoic 
acid and diethylsulphone. Unlike diphenacylsulphone itself, dimethyl- 
diphenacylsulphone does not condense with phenylhydrazine, semi- 
carbazide, or hydroxylamine in acid, neutral, or alkaline solution. 
This inactivity apparently must be due to steric hindrance ; it is not 
to be attributed to the existence of the sulphone in the form 
SO,(CMe:CPh-OH),, because the substance does not react with acetic 
anhydride, benzoyl chloride, or sodium and chlorodinitrobenzene. 

Diphenacylsulphone and aqueous bromine in daylight yield dibromo- 
diphenacylsulphone, C,,H,,.O,Br,8, m. p. 186°, prisms, after eight days, 
and tetrabromodimethylsulphone, SO,(CHBr,),, m. p. 151°, and benzoic 
acid after three months. Dibromodiphenacylsulphone forms a diowime, 
C,,H,,0,N,Br,S, m. p. 184°, needles, by boiling with hydroxylamine 
hydrochloride (two equivalents) and sodium carbonate, and an oxime, 
C,,H,,0,NBr,S, m. p. 158°, white needles, by boiling with alcohol 
and hydroxylamine hydrochloride ; isomeric oximes cannot be isolated. 

The behaviour of the oximes and the dioximes of diphenacylsulphone 
has been partly described by Fromm and Flaschen. The dioxime, 
m. p. 204°, has the syn.-configuration (see below). It yields only an 
acetyl derivative with acetic anhydride, but by treatment with benzoyl 
chloride and sodium hydroxide is converted into a dibenzoyl derivative, 
©,,H.,0,N.S, m. p. 150°. The anti-dioxime has m. p. 209°, not 190°, 
as stated previously; it forms a diacetyl derivative, C,,.H,,0O,N,S; 
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m. p. 152°, and a dibenzoyl derivative, C,,H,,O,N.S, m. p. 168°. Its 
anti-configuration is proved by the behaviour of the dioxime with 
phosphorus pentachloride in boiling ether, whereby, after treatment 
with water, a substance, C,,H,,0,N,S, m. p. 215°, is obtained, which 
must be sulphonediacetanilide, SO,(CH,*CO*NHPh),, since it is decom- 
posed into aniline and sulphuric and acetic acids by aqueous sodium 
hydroxide. Consequently the dioxime, m. p. 204°, must have the 
syn.-configuration, since the dioxime-anhydride, m. p. 167°, being 
formed from each of the phenacylsulphoneoximes, must have the 
amphi-configuration. 

The configurations of the diphenacylsulphoneoximes follow from the 
preceding. The syn.-dioxime can only result from the syn.-oxime ; the 
latter, therefore, must be the oxime, m. p. 144°, since this yields the 
syn.-dioxime by treatment with hydroxylamine hydrochloride and 
calcium carbonate. The oxime, m. p. 173°, must therefore have the 
anti-configuration. 

syn.-Diphenacylsulphonedioxime is unchanged by rapid treatment 
with phosphorus pentachloride and ether. When the mixture is kept for 
many days, it yields, after treatment with water, a substance, 
C,,H,,0,N,C],S, m. p. 174°, yellow crystals, which is probably tri- 
chlorodiphenacylsulphonedioxime or its transformation product, tri- 
chlorosulphonediacetanilide ; the substance, which can also be obtained 
from the anti-dioxime, is receiving further examination. C. S. 


Preparation of Condensation Products from Phenol- 
sulphonic Acids. BapiscHe AwNILIN- & Sopa-Fasrik (D.R.-P. 
260379).—An account of the preparation of compounds, colourless 
powders, soluble in water, which are obtained by heating a mixture 
of o- and p-phenolsulphonic acids during twenty-four to seventy-two 
hours at 130—140° under 20 mm. with condensing agents, such as 
phosphorus trichloride or thionyl chloride. F, M. G. M. 


a-Hydroxy-y-phenylcrotonic Acid. J. Boucautt (Compt. rend., 
1913, 15'7, 377—379).—The author puts forward an alternative con- 
stitution for the y-hydroxyphenylcrotonic acid obtained from the 
a-hydroxy-acid by boiling in aqueous solution with oxalic acid (com- 
pare this vol., i, 727). From the behaviour of the new isomeride he 
is unable to decide between the two formule : 

(I.) HO-CPh:CH:-CH,:CO,H (II.) HO:CHPh:CH:CH:CO,H, 
but is now inclined to support formula II, by reason of the behaviour 
of the acid on oxidation with potassium permanganate. Further, he 
notes that the original transformation is reversible. W. G. 


Isomerisation of the a-Hydroxy-@y-unsaturated Acids to 
y-Ketonic Acids. J. Boucauit (Compt. rend., 1913, 15'7, 403—405. 
Compare Thiele, A., 1902, i, 152; Erlenmeyer, A., 1904, i, 1015).— 
The author considers that the transformation of a-hydroxyphenyl- 
crotonic acid into p-benzoylpropionic acid takes place in two stages, 
namely : CHPh:CH*CH(OH)-CO,H —> HO-CHPh-CH:CH:CO,H —> 
COPh’CH,°CH,°CO,H. 

The first stage has already been shown to take place under the 
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influence of dilute acids (compare preceding abstract), and since the 
second step can be brought about equally well by acids and alkalis, the 
intermediate formation of lactones (compare Thiele and Erlenmeyer, 
loc. cit.) is not necessary. W. G. 


Action of Light on Hsters of a-Cyanocinnamylideneacetic 
Acid. II. Marie Rermmer and Eveanor KeE.ier (Amer. Chem. J., 
1913, 50, 157—171).—In continuation of previous work (A., 1911, i, 
447), the authors have examined the behaviour of the methyl, ethyl, 
propyl, isopropy!, and isobutyl esters of a-cyanocinnamylideneacetic acid 
on exposure to light, both in the solid condition and also in solution. 
Without solvent all the esters polymerise to a dimeric form, the 
reaction being practically quantitative, except in the case of the 
stable ethyl ester, which is considerably oxidised. In alcoholic solu- 
tion only the methyl ester undergoes polymerisation ; the ethyl ester 
is transformed into an unstable isomeride, whilst the remaining esters 
undergo slight oxidation. Similar results were obtained in benzene 
solution. The behaviour of the isomeric ethyl and isobutyl esters has 
also been studied. On exposure to light without solvent, the isomeric 
ethyl esters polymerise to dimeric forms, which are not identical but 
structurally isomeric (compare Joc. cit.) ; at the same time the stable 
form is partly oxidised, whilst the unstable form is not. 

In benzene and alcoholic solution the stable ethyl ester is transformed 
into the unstable isomeride ; the reverse reaction does not take place. 
The isomeric isobutyl esters behave in a similar manner. 

From these results the conclusion is drawn that the action of light 
on ethylenic compounds is determined, not only by the nature of the 
groups, but also by the spatial configuration of the molecule. 

The anomalous behaviour of the cinnamylidene compounds described 
by Stobbe (this vol., i, 177) may be explained on the assumption that 
in this series, compounds of different configuration were compared. 

The unstable ethyl a-cyanocinnamylideneacetate crystallises in flat, 
straw-coloured needles, m. p. 113°. 

Propyl a-cyanocinnamylideneacetate, prepared by the condensation of 
cinnamaldehyde with propyl cyanoacetate by means of potassium 
propyloxide in propyl-alcoholic solution, forms long, flat, orange 
crystals, m. p. 107°, and is converted by light into propyl 1 : 3-diphenyl- 
cyclobutane-2 : 4-di-a-cyanoacrylate, 

CO,Pre-C(ON):CH-HO< OH 5, >CH-CH:C(ON)-CO,Prs, 
which crystallises in white needles, m. p. 107—108°, and is oxidised by 
potassium permanganate in acetone solution to a-truxillic, benzoic and 
oxalic acids. 

isoPropyl a-cyanocinnamylideneacetate, prepared in a similar manner, 
forms lemon-yellow plates, m. p. 111—112°, and on exposure to light 
yields isopropyl 1 : 3-diphenylcyclobutane-2 : 4-di-a-cyanoacrylate, crys- 
tallising in needles, m. p. 136°. The stable form of isobutyl a-cyano- 
cinnamylideneacetate, prepared by esterifying the acid by the hydrogen 
chloride method, forms yellow plates, m. p. 114°, and is converted by 
light into isobutyl 1 ; 3-diphenylcyclobutane-2 : 4-di-a-cyanoacrylate, 
crystallising in glistening, white needles, m. p, 123°. 


Peaion ss. * 
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The unstable isobutyl ester is prepared by the condensation of cinnam- 
aldehyde with isobutyl cyanoacetate. It forms yellow plates, m. p. 
110—111°, and by boiling with an isobutyl-alcoholic solution of 
hydrogen chloride is transformed into the stable form. On exposure to 
light, it polymerises to a dimeric form, C,,H,,0,N,, m. p. 114—115°, 
the constitution of which has not yet been established. F. B, 


Phototropy. II. Ferpmnanpo Graziani and F. Bovini (Atti R. 
Accad. Lincei, 1913, [v], 22, ii, 32—41. Compare this vol., i, 984).— 
The hydrazones described in the present paper of the type 

R’R’N-N:CHR 

are not phototropic, resembling in this respect those of the type 
R/R’N-N-CHR previously investigated. The phenomenon is there- 
fore associated only with hydrazones of the type R’NH:N:CHR, and 
these must not contain a substituent in the ortho-position of the 
nucleus of the group R’. The explanation of the phototropy of the 
hydrazones would then be the mobility of the hydrazinic hydrogen 
atom, which is displaced to the ortho-position of the nucleus of the 
group R’ by waves of short length, whilst those of great length, 
including those of heat, reproduce the original, stable form of the 
hydrazone. Of the hydrazones mentioned in this paper, the following 
have not previously been prepared : 

Cuminaldehydephenylmethylhydrazone, MePhN-N:CH:C,H,°CHMe,, 
forms pale yellow needles, m. p. 54°. 

Cinnamaldehydephenylmethylhydrazone, MePhN-N:CH:CH:CHPh, 
crystallises in intensely yellow needles, m. p. 114°. 

Salicylaldehydephenylmethylhydrazcne has m. p. 74° (Labhardt and 
V. Zembruski, A., 1900, i, 125, gave 71°). 

Piperonaldehydephenylmethylhydrazone has m. p. 88° (Goldschmidt, 
A., 1897, i, 54, gave 85°). 

p-Tolualdehydephenylmethylhydrazone, MePhN:N:CH-C,H,Me, erys- 
tallises in soapy, yellowish-green leaflets, m. p. 122°. 

Vanillinphenylmethylhydrazone, MePhN-N:CH:C,H,(OH):-OMe, 
forms colourless needles, m. p. 122°. 

Cinnamaldehydephenylbenzylhydrazone, 

CH,Ph-NPh-N:CH:CH:CHPh, 
is a lemon-yellow, crystalline powder, m. p. 167—168°. 

Pipercnalphenylbenzylhydrazone, CH,Ph:NPh:N:CH-C,H,-0,:CH,, 
forms pale yellow needles, m. p. 124°. 

p-Tolualdehydephenylbenzylhydrazone, CH,Ph*NPh*N:CH°C,H,Me, 
crystallises in colourless, silky needles, m. p. 123—-124°. 

Phenyl-B-naphthylhydrazine may be prepared by reducing the cor- 
responding nitrosoamine with zinc and acetic acid. 

Benzaldehydephenyl-B-naphthylhydrazone, ©,,H,*NPh-N:CHPh, forms 
yellow needles, m. p. 92—93°. 

Anisaldehydephenyl-B-naphthylhydrazone, 

C,)H,*N Ph:N:CH:-C,H,°OMe, 
crystallises in almost colourless, prismatic needles, m. p. 116—117°. 
Cuminaldehydephenyl-B-naphthylhydrazone, 
oH,"NPh'N:CH:-C,H,°CH Me,, 
forms colourless needies, m. p. 118° 
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Cinnamaldehydephenyl-B-naphthylhydrazone, 
C,,H,*NPh-N:CH-CH:CHPh, 
forms pale yellow, acicular crystals, m. p. 156°. 
p-Tolualdehydephenyl-B-naphthylhydrazone forms yellow, acicular 
crystals, m. p. 154°, R. V. 8S. 


Reduction of Aromatic Ketones. Jacos BOrsEKEN and W. D. 
Conen (Proc. K. Akad. Wetensch. Amsterdam, 1913, 16, 91—99),—The 
authors have made an approximate quantitative study of the reduction 
of benzophenone by zinc dust and aluminium amalgam in neutral, 
faintly acid, faintly alkaline, and strongly alkaline alcoholic solutions. 
For this purpose, quantities of 5 grams of benzophenone were boiled 
under reflux for definite intervals, with the requisite amount of reducing 
agent in 50 c.c. of 80% alcohol, filtered hot, made up to 100 c.c., and 
shaken at 25° for a day. Benzopinacone, being practically insoluble, 
was then filtered off, if produced at all, and some of the filtrate was 
evaporated and the residue weighed and examined. 

In a neutral solution, zinc dust had no action, but aluminium 
amalgam produced 32% of pinacone and 68% of pure benzhydrol. In 
a very faintly acid solution, in a current of carbon dioxide or in presence 
of ammonium chloride, zinc dust gave rise exclusively to the pinacone. 
In acetic acid solution both metals produced the pinacone, together 
with some pinacoline and diphenylmethane, but no benzhydrol. In 
presence of free ammonia the product was almost exclusively the 
hydrol, although a small amount of the pinacone was obtained. In a 
strongly alkaline solution the sole product with zinc dust was benz- 
hydrol (compare Montagne, A., 1907, i, 14), whilst aluminium and 
magnesium amalgams and sodium gave, in addition, traces of diphenyl- 
methane. 

The chief controlling factor is therefore the reaction of the medium. 
As long as it is acid the pinacone is the sole product, but as soon as 
hydroxyl ions are present the hydrol appears. Im the case of 
aluminium amalgam in aqueous alcohol it is assumed that a slight 
excess of these ions occurs at the surface of the metal. As the excess 
of hydroxyl ions increases, the pinacone can no longer exist, since it is 
easily converted into a mixture of benzophenone and benzhydrol, 

[Ph,COH],—>Ph,CH:OH + Ph,CO. 

The first product of the reduction is assumed to be, in all cases, the 
half-pinacone, Ph,COH; this would polymerise at once to the 
pinacone, which would remain unchanged, unless the concentration of 
hydroxyl ions were such that it would be resolved into the hydrol and 
the ketone with appreciable velocity. In alkaline solution the half- 
pinacone might also be reduced directly to the hydrol, but the above 
assumption would account for the occurrence of a little pinacone in 
solutions with very low hydroxyl-ion concentration. 

The latter point was verified by the reduction of several substituted 
benzophenones by means of aluminium amalgam in 80% alcohol. The 
methoxy- and methyl groups appear to favour the formation of pinacone, 
but halogens in the nucleus, and especially a number of them, have 
the opposite effect; thus pp'-dichlorobenzophenone gave 96% of 
hydrol and 4% of pinacone. In dilute acetic acid solution with zine 
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dust, however, it gave a quantitative yield of tetrachlorobenzopinacone, 
C,,H,,0,Cl,, m. p. 180°. J.C. W. 


Action of Magnesium Phenyl Bromide on Di-a-bromoiso- 
propyl Ketone. (Mlle.) Anna I. Umnova (J. Russ. Phys. Chem. Soc., 
1913, 45, 881—884).—From a study of the products obtained by 
the interaction of magnesium methyl bromide (or iodide) and di-a- 
bromoisopropyl ketone (this vol., i, 7), it is supposed that the reaction 
is represented by the equation : 

CMe, Br-CO-CMe, Br + 2MgMeX = 

CH,X + MgBrX + CMe,-CO-CMe,*MgBr, 
the action of water then yielding isopropyl fert.-butyl ketone. This 
supposition is supported by the liberation of a gas burning with a 
green flame when methyl bromide is employed, and by the formation 
of silver iodide when the ethereal extract of the products obtained with 
methyl iodide is treated with silver nitrate ; the formation of methyl 
iodide was not, however, directly proved. 

If, however, magnesium phenyl bromide is used in the reaction in 
place of the magnesium methyl compound, bromobenzene is found 
to be liberated. In one case, the complex magnesium ketonic 
compound was treated with water so as to yield a-phenylisopropyl 
isopropyl ketone, and in another with carbon dioxide to give the 
corresponding £-ketonic acid. 

a-Phenylisopropyl isopropyl ketone, CPhMe,*CO-CHMe,, b. p. 
118—119°/12 mm., 243—244°/760 mm., could not be obtained quite 
free from diphenyl. Its bromo-derivative, C,,H,,OBr, forms stout 
prisms, m. p. 64—65°, apparently containing alcohol of crystallisation, 
and has the normal molecular weight in freezing benzene. 

The ketonic acid, CPhMe,*CO-CMe,:CO,H, m. p. 90—91° (decomp.), 
exhibits marked association in freezing benzene. Its silver salt was 
analysed. =. Be 


Condensation Products of m-Methoxybenzaldehyde. Hueco 
Baver and P. VoceEt (J. pr. Chem., 1913, [ii], 88, 329—342).—It has 
been shown previously (A., 1903, i, 479 ; 1904, i, 385; 1911, i, 881) 
that the introduction of alkyloxy-groups in the ortho- and para- 
position of the benzene nucleus in compounds of the type 

CHPhBr-CHBr-R 
is accompanied by a marked increase in the reactivity of the bromine 
atom adjacent to the aromatic group; the bromine atom is readily 
replaced by alkyloxy-groups when the dibromides are boiled in alcoholic 
solution. 

The reactivating influence of the alkyloxy-groups is apparently con- 
fined to the ortho- and para-positions, for the dibromides of m-methoxy- 
styryl methyl ketone and phenyl m-methoxystyryl ketone may be boiled 
with alcohol without undergoing change. 

m-Methoxystyryl methyl ketone, OMe-C,H,-CH:CH:COMe, obtained 
as an oil, b. p. 173°/8 mm., by the condensation of m-methoxybenz- 
aldehyde with acetone in the presence of aqueous sodium hydroxide, 
forms a semicarbazone, slender, yellow needles, m. p. 197—198°, and a 
yellow, crystalline phenylhydrazone, m. p. 116—117°, which decomposes 
when kept and is converted by boiling in glacial acetic acid solution 
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into 1-phenyl-5-m-methoxyphenyl-3-methylpyrazoline, 
CMe-CH, 
N—nph>e# C,H,"OMe, 
m. p. 93—94°. It reacts with bromine (2 mols.), yielding aB-6-éri- 
bromo-a-3-methoxyphenylbutan-y-one, OMe*C,H,BreCHBr-CHBr-COMe. 
This forms slender, white crystals, m. p. 112°, and when heated with 
pyridine loses hydrogen bromide with the formation of B-6-dibromo- 
a-3-methoxyphenyl-A*-buten-y-one, OMe'C,H,BreCH:CBr-COMe, which 
crystallises in extremely slender, colourless, down-like needles, m. p. 
64°. The position of the bromine atom in the benzene nucleus of the 
preceding compounds has been established by the formation of 
6-bromo-3-methoxybenzoic acid (Pschorr and others, A., 1912, i, 775) 
on oxidising the dibromo-compound with aqueous permanganate. 

Phenyl m-methoxystyryl ketone, OMe-C,H,-CH:CH-COPh, pre- 
pared by the condensation of m-methoxybenzaldehyde and aceto- 

henone in alcoholic solution by means of sodium hydroxide has 
b. p. 247°/12 mm., m. p. 65°, and is converted by phenylhydrazine in 
boiling alcoholic solution into 1 : 3-diphenyl-5-m-methoxyphenylpyrazoline, 
which crystallises in slender, green needles, m. p. 98°, yields green, 
fluorescent solutions in alcohol and acetone, and is oxidised by aqueous 
potassium permanganate to 1 : 3-diphenyl-5-m-methoxyphenylpyrazole, 
C,,.H,,ON,, erystallising in large, yellow needles, m. p. 140°. 

It reacts with bromine in glacial acetic acid solution, yielding af-6-tri- 
bromo - B - 3 -methoxyphenylpropiophenone (phenyl af - 6-tribromo-B-3- 
methoxyphenylethyl ketone), OMe’C,H,BrrCHBr-CHBr-COPh. This 
forms stout, colourless crystals, m. p. 140°, and is oxidised by potassium 
permanganate to 6-bromo-3-methoxybenzoic acid. When heated with 
pyridine or alcoholic ammonia, it is converted into phenyl a-6-dibromo- 
3-methoxystyryl ketone, OMe-C,H,Br-CH:CBr-COPh, which forms 
slender needles, m. p. 105°. With alcoholic sodium ethoxide it forms 
phenyl a-6-dibromo-B-ethoxy-B-3-methoxyphenylethyl ketone, 

OMe:’C,H,Br-CH(OEt)-CHBr-COPh, 
m. p. 109—110°. 

Ethyl m-methoxybenzylidenemalonate, OMe’C,H,*CH:C(CO,Et),, pre- 
pared by maintaining a mixture of m-methoxybenzaldehyde and ethyl- 
malonate, containing a little pyridine, for eight days at the ordinary 
temperature has m. p. 47°, b. p. 204—206°/10 mm., and is hydrolysed 
by aqueous sodium hydroxide to the corresponding acid, m. p. 163°, 
which forms a crystalline barium and amorphous silver salt, and reacts 
with bromine (1 mol.) in ethereal solution, yielding a-bromo-a-m- 
methoxyphenylmethylenemalonic acid, OMe:C,H,°CBr:C(CO,H)., 
slender, yellow needles, m. p. 188°. 

The ethyl ester of the last-mentioned acid is obtained as a viscid oil, 
b. p. 208°/10 mm., by the addition of bromine to ethyl m-methoxy- 
benzylidenemalonate in glacial acetic acid. 

m-Methoxybenzylidenemalonic acid reacts with bromine (2 mols.) in 
acetic acid solution, yielding a-6-dibromo-a-3-methoxyphenylmethylene- 
malonic acid, OMe’C,H,Br-CBr:C(CO,H),, slender, pale yellow needles, 
m. p. 167°. When heated at 180°, it loses carbon dioxide with the 
formation of m-methoxycinnamic acid, m. p. 117° (compare Tiemann 
and Ludwig, A., 1883, 188), which is successively converted by the 
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action of bromine in glacial acetic acid solution into {-bromo- 
m-methoxycinnamic acid, slender, colourless needles, m. p. 186°, and 
B-6-dibromo-3-methoxycinnamic acid, OMe°C,H,Br-CBr:CH-CO,H, 
white needles, m. p. 160°. 

6-Bromo-3-methoxybenzoic acid is readily prepared by shaking 
m-methoxybenzaldehyde with water and the theoretical amount of 
bromine. 

If excess of bromine is used, it is accompanied by a dibromo- 
m-methoxybenzoic acid, which crystallises in slender, felted needles, 
m. p. 201—202°, and is separated from the monobromo-acid by taking 
advantage of its sparing solubility in water. 


Some Acetylenic Compounds. Emiz Anpr& (Ann. Chim. Phys., 
1913, [viii], 29, 540—596).—The paper is mainly a résumé of work 
previously abstracted (A., 1910, i, 563; 1911, i, 269, 277, 545 ; 1912,i, 
628). The following points are, however, new. 

Unsuccessful attempts have been made to prepare phenylpropinene, 
CH,Ph:C:CH, by the elimination of hydrogen bromide from allylbenzene 
dibromide. 

Phenylbutinene has b. p. 189—191°/760 mm., D® 0°9375. 

isoHeptylene, b. p. 84—85°/762 mm., D® 0°7087, is obtained by the 
addition of an ethereal solution of allyl iodide to a solution of 
magnesium isobutyl chloride in the same solvent. It unites with bromine, 
yielding a dibromide which, when heated with solid potassium hydroxide 
at about 130°, is converted into isoheptinene, CH Me,°CH,°CH,°C:CH, 
b. p. 92—93°, D® 07515. 

a-Propionyl-8-phenylbutinene, CH,Ph*CH,°C:C-COEt, is prepared 
by the gradual addition of a suspension of the potassium compound 
of §-phenylbutinene in benzene to a solution of propionyl chloride 
in benzene. It is a pale yellow liquid, b. p. 162—163°/15 mm., 
D° 1:0156 ; the pipertdyl compound has m. p. 44°. 

Propionylisoheptinene, b. p. 100—101°/15 mm., D® 0°8902, is obtained 
in a similar manner, the benzene, however, being replaced by anhydrous 
ether. 

e- Diethylamino-B-methyl-A‘-nonen-n-one, b. p. 163°/13 mm.,is obtained 
by mixing its constituents at a low temperature. 

a-Propionyl-5-phenylbutan-B-one, CH,Ph*CH,*CO-CH,°COEt, has 
b. p. 166°/13 mm., D® 1:0460, and a-propionylisoheptan-B-one, 

CHMe,°CH,°CH,°CO-CH,°COEt, 
b. p. 106°/14 mm., D® 0:9262. 

Ethylenic B-substituted amino-ketones react with hydroxylamine in 
a complex manner, Thus diethylaminobenzoylstyrene yields a small 
quantity of 3 : 5-diphenylisooxazole, I sang m. p. 142°, together 
with two other substances, one of which has m. p. 163°. 

Hexoylphenylacetylene and isovalerylphenylacetylene react with 
hydroxylamine to yield 5-phenyl-3-amylisoowazole, m. p. 25—26°, b. p. 
186—187°/13 mm., and 5-phenyl-3-isobutylisoomazole, b. p. 172°/13 mm., 
respectively, neither of which regenerates hydroxylamine when heated 
with dilute hydrochloric acid. 
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3-Phenyl-5-amylpyrazole, plates, m. p. 77—78°, is formed by the 
action of hydrazine on hexoylphenylacetylene. 

Reduction of ethylenic B-substituted amino-ketones by sodium or 
sodium amalgam in alcoholic solution, or by aluminium amalgam in 
neutral solution, causes a quantitative separation of the amine. A 
regular hydrogenation of the remainder of the molecule has not yet 
been achieved. H. W. 


Action of Ethyl Oxalate on Cyclic Ketones. Arruur Kérz 
and J. Meyer (J. pr. Chem., 1913, [ii], 88, 261—272).—In previous 
papers (A., 1906, i, 88, 666, 667, 668), Kotz and others have shown 
that cyclic ketones condense with ethyl oxalate under the influence of 
sodium alkyloxides, yielding ketonic esters of the formula 


C 
R<6H-CO-C0, Et’ 

It is now found that in the case of certain derivatives of cyclo- 
hexanone, alcohol may be eliminated from the ketonic esters during 
the condensation, resulting in the formation of lactones derived from 
the following formule : 

CH,*CH—0-0-CO : CH,-CH—C:0-CO 
CH,-CH,-CH-CO “ CH,-CH,-C==C-OH’ 
One example of the formation of a lactone of this type has already been 
recorded (this vol., i, 179). 

From the authors’ results it would appear that ketonic esters are 
produced when the time during which the reaction is allowed to 
proceed is short and the temperature low, whilst a high temperature 
and a more prolonged action favour the formation of lactones. 

Ethyl suberone-2-oxalate (ethyl 2-cycloheptanonylglyoxylate), prepared 
from’ cycloheptanone, ethyl oxalate, and alcoholic sodium ethoxide, has 
b. p. 146—148°/13 mm. 

3-Methyl-A?-cyclohexen-2-ol-1-glyoxylolactone (this vol., i, 179) 
yields with acetic anhydride an acetyl derivative, 

CH,*CMe-0-0-CO 
CH,-CH,-C-—C:OAe’ 
m. p. 78°. 

The methyl derivative of the lactone (oc. cit.) is hydrolysed by 

aqueous potassium hydroxide (1 mol.) to 3-methylcyclohewan-2-onylidene- 


methonyacetic acid, m. p. 139°, CH<oy eq > C:0(OMe)*CO,H or 
CMe:0(OH)\,,.. J , 
CH Sou, — cH, C:C(OMe) CO,H. 
2-Methoxycyclohexanone condenses with ethyl oxalate, yielding 
3-methoxy-A?-cyclohexen-2-ol-1-glyoxylolactone, 
CH,*C(OMe)-C-0°00 a CH,"C(OMe)-¢-0°CO 
H,*CH,——CH-CO ’ CH,-CH,——-C—C:0H’ 
which has m. p. 51°. 
3:6-Dimethyl-A?-cyclohexen-2-ol-1-glyoxylolactone, from 1 : 4-dimethyl- 
cyclohexan-3-one, has m. p. 158—159°. 
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6-Methyl-3-isopropyl-A2-cyclohexen-2-ol-1-glyoxylolactone, 
CH,-CMe- -—CO 
CH,°CPr8:C-0-CO ’ 
prepared from menthone, ethyl oxalate, and sodium in the presence of 
light petroleum, has m. p. 142°5° (decomp.), and decomposes on exposure 
to air. 

In addition to ketonic esters and lactones, the condensation of ethyl 
oxalate with cyclohexanone and its methyl derivatives gives rise to 
triketones or pyrone derivatives, which are found in the higher boiling 
fractions of the condensation product. 

Thus, the condensation of 2-methyleyclohexanone and ethyl oxalate 
yields, as a by-product, bis-3-methyleyclohexan-2-onyl ketone, 

CHMe:C CO-CHMe 
CH, OH CH POH 00-0 <ony yy CH, 
which has b. p. 170°/13 mm., and gives a reddish-violet coloration 
with ferric chloride. 

Biscyclohexan-2-onyl ketone, from cyclohexanone, has b. p. 
181°/14 mm. 

3-Methyleyclohexanone yields the pyrone derivative, m. p. 121°, 
CHMe:CH,°C -O ~C-CH,"CHMe 
CH,:CH,-—C-CO-C:-CH,°CH, 
cyclohexanone has m. p. 91°. 

The formation of the above-mentioned products is probably due to 
the intermediate formation of tetraketones of the type: 

CO—CH, 


; the pyrone derivative from 4-methy]l- 


CH,—CO 
CHy<on?.0n,7 CH CO-CO:CH<, H,-CH.7 CU» 


by the condensation of one molecule of the ester with two molecules 
of the ketone, the tetraketone being subsequently converted into the 
triketone and pyrone derivatives by loss of carbon monoxide and 
water. F. B. 


Unsaturated £-Diketones. I. Huen Ryan and Joun M. 
DuntEa (Proc. Roy. Irish Acad., 1913, 32, 1—8).—Some typical 
unsaturated B-diketones have been prepared by condensing cinnamic 
esters with saturated ketones in presence of sodium or sodamide. All 
attempts to prepare similar compounds by condensing acetic and 
benzoic esters with unsaturated ketones have, however, failed, and 
consequently the chief aim of the research, the formation of the 
parent substance of curcumin, CH,(CO°-CH:CHPh),, from a cinnamic 
ester and styryl methyl ketone, could not be realised. 

For the preparation of a-phenyl-A+-hexene-ye-dione, 

CHPh:CH:-CO:CH,°COMe, 
sodium wire was added during the course of some hours to a cold 
mixture of acetone and methy] cinnamate, and the sodium salt of the 
diketone was dissolved in water and decomposed by carbon dioxide. 
The compound crystallises in faintly yellow needles, has m, p. 83—84°, 
gives a yellow solution in concentrated sulphuric acid, and a red 
coloration with alcoholic ferric chloride, and dyes mordanted wool. 
On heating with hydroxylamine hydrochloride in alcohol, it yields 
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3-styryl-5-methylisooxazole, CHPh:CH- we. _, which forms pearly 


plates from alcohol or colourless needles from light petroleum, m. p. 
88°. ae-Diphenyl-Aa-pentene-ye-dione, ‘CH Ph:CH-CO-CH,*COPh, from 
acetophenone and ethyl cinnamate in the presence of sodamide, forms 
long, pale yellow needles, m. p. 109°, and yields 5-phenyl-3-styryliso- 


oxazole, CHPh:CH: foe + 


137—138°. 

a-Phenyl-Ac-heptene-ye-dione, CHPh:CH-CO:CH,-COEt, from methyl 
cinnamate and methyl ethyl ketone, requires a stronger acid than 
carbon dioxide for the decomposition of its sodium compound. It 
forms small, colourless prisms, which soften at 154° and melt to a 
yellow liquid at 161—163°. Similarly, a-phenyl-A*-isooctene-ye-dione, 
CHPh:CH:-CO-CH,°CO-CHMe,, crystallises in thin plates which are 
probably rhombic, and softens at 165° and melts to a yellow liquid at 
173—175°. These diketones are soluble in potassium hydroxide, but 
do not give coloured solutions in sulphuric acid or colorations with 
ferric chloride, nor do they dye mordanted wool. That their con- 
stitution is not represented by the alternative formule was proved by 
methylating a-phenyl-Ac-hexene-ye-dione, when it was found that 
a-phenyl-5-methyl-As-hexene-ye-dione, CHPh:CH-CO:CHMe-COMe, was 
not identical with the above a-phenyl-A«-heptene-ye-dione, but formed 
long, pale yellow needles, m. p. 88—89°, and gave a dark brown 
coloration with alcoholic ferric chloride, a yellow solution in sulphuric 


acid, and a pale brown colour to wool mordanted with iron. 
J.C. W. 


, in small, colourless needles, m. p. 


Unsaturated 8-Diketones. II. Hucu Ryan and JosEpH ALGaR 
(Proc. Roy. Irish Acad., 1913, 32, 9—16).—Although unsaturated 
ketones did not yield definite compounds on condensation with acetic or 
benzoic esters (compare preceding abstract), such a result has been 
attained with the oxalic esters. Methyl ay-diketo-e-phenyl-A’-hexeno- 
ate (methyl benzylideneacetoneoxalate), 

CHPh:CH-CO-CH,°CO-CO,Me, 

from styryl methyl ketone and methyl oxalate in the presence of 
sodium, forms pale yellow, acicular prisms, m. p. 70° (compare the 
ethyl ester, Schiff and Gigli, A., 1898, i, 490). It gives a yellow 
solution in potassium hydroxide, an orange solution in concentrated 
sulphuric acid, and a yellow solution with greenish fluorescence in 
alcohol. Ferric chloride imparts a dark red colour to an alcoholic 
solution, and the substance dyes wool orange-red or brown, accord- 
ing to the mordant employed. ay-Diketo-e-phenyl-A*-hexenoic 
acid, CHPh:CH:-CO-CH,°CO-CO,H, may readily be obtained by 
hydrolysis of the esters, in pale yellow needles, m. p. 139—140°. 
When the methyl ester is heated with hydroxylamine hydrochloride 
in methyl alcohol, methyl 3-styrylisooxazole-5-carboxylate, 


CHPh:CH- tc, , —. 


is formed in long, colourless needles, m. p. 142—143°. When ethyl 
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alcohol is employed, however, a transformation occurs, and the ethyl 
ester is produced, in colourless crystals, m. p. 111°. The free acid, 
C,,H,O,N, is white, and has m. p. 190—192°. The above methyl ester 
also "absorbs bromine, yielding methyl S«-dibromo-ay-diketo-e-phenyl- 
hexoate, CHPhBr-CHBr°CO-CH,°CO-CO,Me, in almost colourless 
prisms, m. p, 134°. 

Similar compounds were obtained by condensing p-methoxystyryl 
methyl ketone with methyl oxalate. Methyl ay-diketo-e-p-methoxy- 
phenyl-A8-hexenoate, OMe:C,H,-CH:CH-CO:-CH,:CO°CO,Me, forms 
yellow needles, m. p. 127°5°, and with bromine yields methyl 5e-dibromo- 
ay-diketo-e-p-methoxyphenylhexoate, C,,H,,0;Br,, in pale yellow needles, 
m. p. 106—108° (decomp.). The free acid crystallises with water 
in bright yellow, slender needles, whilst the anhydrous substance 
is deep orange, and has m. p. 150—151°.  Zthyl 3-p-methoxystyryl- 
isooxazole-5-carboxylate, C,,H,,0,N, from the above methyl ester with 
hydroxylamine hydrochloride in ethyl alcohol, forms long, colourless 
needles, m. p. 76—77°. J.C. W. 


Alkylation of Ketones by means of §-Ketoneoxalic Hsters. 
ArTHurR Korz and K. Bienpermann (J. pr. Chem., 1913, [ii]. 88, 
257—260).—The method previously employed (this vol., i, 179) to 
convert 1-methyleyc/ohexan-3-one into 1 : 4-dimethyleyclohexan-3-one is 
found to be of general application for alkylating both aliphatic and 
hydroaromatic ketones. It consists in condensing the ketone with 
ethyl oxalate by means of sodium methoxide or ethoxide, heating the 
sodium derivative of the resulting ketonic ester (I) with an alkyl haloid, 
and hydrolysing the product (II) with aqueous alkali hydroxides : 

a 


0 0 RI 
Roe —> ) Rf, -CO-CO,Et —> 


° ~ 
(IL) RCE 00-00, Et —> BC harp: + EtOH + H,C,0, 


Thus, acetone can be converted into methyl ethyl ketone by con- 
densing it with ethyl oxalate and alcoholic sodium ethoxide, heating 
the ethyl sodioacetoneoxalate thus formed with methyl iodide, and 
hydrolysing the resulting methyl derivative with the calculated amount 
of 10% aqueous sodium hydroxide. 

Ethyl 1 : 3-dimethyleyclohexan-2-onylglyoxylate, 

HMe:C 
CH, CH,—CH, CMe’CO-CO, Et, 
obtained from 1- -methyleyelohexan-2- one, ethyl oxalate, and methyl 
iodide, yields, on hydrolysis, 1 : 3-dimethylcyc/ohexan-2-one (Kotz and 
Schaeffer, A., 1912, i, 603). 

On treatment with ethyl iodide and subsequent hydrolysis, the 
sodium derivative of ethyl 4-methylcyclohexan-2-onylglyoxylate, ob- 
tained from 1-methylcyclohexan-3-one and ethyl oxalate, yields 1-methyl- 
4-ethylcyclohexan-3-one, a strongly refractive, colourless liquid, b. p. 
81—82°/17 mm., having an odour resembling that of menthone. 

4-Benzyl-1- -methyleyclokecan- 3-one, prepared in a similar manner, 
using benzyl chioride, has b. p. 176°/15 mm. 

Ethyl methylisothujoneoxalate (ethyl 1:3: 4-trimethyl-5-isopropyl-A?- 
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cyclohexen-2-onylglyoxylate), a CHP: 5° CMe: CO-CO, Et, obtained by 


heating the product of the condensation of isothujone and ethyl oxalate 
with methyl! iodide, has b. p. 183°/11 mm., and is hydrolysed by 
aqueous sodium hydroxide to methylisothujone (1:3: 4-trimethyl-5- 


CMe——CO ; 
Me-CHPr. ,- OHMe, which has b. p. 


229—231°, and has also been prepared by the reduction of hydroxy- 
methyleneisothujone (Schaeffer, Diss., Gottingen, 1903). F. B. 


isopropyl-A®-cyclohexen-2-one), | dG 


Isolation of Lapachol from the Heart-wood of Avicennia 
tomentosa. Konrap Bouryor (Arch. Pharm., 1913, 251, 351—354), 
—The residue left after the evaporation of the ethereal extract of the 
powdered heart-wood of Avicennia tomentosa yields to 3% aqueous 
sodium carbonate a substance, lapachol, C,,H,,0,, m. p. 140—141°, 
truncated, yellow plates, which is shown by its m. p., crystalline form, 
solubilities, and formation of a diacetyl derivative, m. p. 130°, to be 
identical with Paternd’s and with Hooker’s lapachoic acid (2- hydroxy- 
3-ww-dimethylallyl-a-naphthaquinone). C. 8. 


The Anthraquinone Series. I. Halogenated 2-Amino- 
anthraquinones. Wa LTER J uNGHANS (Annalen, 1913, 399, 316—330). 
—1-Chloro-2-acetylaminoanthraquinone, m. p. 241—242° (corr.), faintly 
yellow needles, obtained by the chlorination of 2-acetylaminoanthra- 
quinone in acetic acid containing sodium acetate on the water-bath, 
yields, by hydrolysis by acids or alkalis, 1-chloro-2-aminoanthraquinone, 
m. p. 237°, orange needles or reddish-brown leaflets. The latter reacts 
with p-toluenesulphonamide, potassium acetate, and a trace of copper 
acetate in boiling amyl alcohol to form 1-p-tolwenesulphonylamino- 
2-aminoanthraquinone, m. p. 239° (corr.), yellowish-red leaflets. In a 
similar manner, 1-chloro-2-acetylaminoanthraquinone yields 1-p-tolwene- 
sulphonylamino-2-acetylaminoanthraquinone, m. p. 207° (corr.), long 
needles. Both of these substances yield 1 : 2-diaminoanthraquinone by 
hydrolysis, whereby the constitution of the chloroaminoanthraquinone 
is determined. 

By treatment with chlorine in warm glacial acetic acid or with 
potassium chlorate and concentrated hydrochloric acid in glacial acetic 
acid at the ordinary temperature, 2-aminoanthraquinone yields 1 : 3-di- 
chloro-2-aminoanthraquinone, m. p. 231° (corr. ), yellowish-brown needles, 
which is converted by boiling acetic anhydride into 1 :3-dichloro- 
2-diacetylaminoanthraquinone, m. p. 199° (corr.), silvery leaflets, and 
into 1 : 3-dichloro-2-benzoylaminoanthraquinone, m. p. 227° (corr.), 
faintly yellow needles, by benzoyl chloride in boiling nitrobenzene. 
The constitution of 1 : 3-dichloro-2-aminoanthraquinone is proved by 
eliminating the amino-group in the usual manner, whereby is obtained 
the 1 : 3-dichloroanthraquinone, m. Pp. 203° (corr.), which is produced 
from 1 : 3-dichloro-4- -aminoanthraquinone by the same method. 

Contrary to statements in the literature, the interaction of equal 
molecular quantities of 2-aminoanthraquinone and bromine in glacial 
acetic acid at the ordinary temperature produces 3-bromo-2-amino- 
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anthraquinone hydrobromide, from which the base, m. p. 311° (corr.), 
yellow leaflets, is obtained by boiling with water. 3-Bromo-2-amino- 
anthraquinone forms an acetyl derivative, m. p. 217° (corr.), colourless 
needies, and a benzoyl derivative, m. p. 279° (corr.), colourless needles. 
Its constitution is proved by deamidation, whereby 2-bromoanthra- 
quinone is produced, and also by the formation of a thiazole derivative 
(Ullmann and Junghans, below). By prolonged boiling with glacial 
acetic and concentrated hydrobromic acids, 1 : 3-dibromo-2-amino- 
anthraquinone loses the halogen atom in position 1 and yields 
3-bromo-2-aminoanthraquinone, m. p. 311° (corr.). C. S. 


Preparation of 8-Bromoaminoanthraquinones Containing a 
Bromine Atom in the Next Position to an Amino-group. 
BaDiscHE ANILIN- & Sopa-Fasrik (D.R.-P. 261270 and 261271).— 
3-Bromo-2-aminoanthraquinone, m. p. 305°, as previously obtained 
(A., 1904, i, 512) had m. p. 267—270°, and the pure substance has 
now been prepared as follows: 2-aminoanthraquinone (5°8 parts) and 
10 parts of 1: 3-dibromo-2-aminoanthraquinone (A., 1905, i, 797) 
dissolved in 160 parts of concentrated sulphuric acid are slowly heated 
with continual stirring to 160°, when a reaction takes place, and after 
about fifteen minutes at 170° pure 3-bromo-2-aminoanthraquinone 
sulphate crystallises out ; the same result is obtained if the bases 
are heated together during ten minutes at 280° in the absence of any 
solvent. 

2-Bromo-1l-aminoanthraquinone (A., 1905, i, 910) is obtained in a 
similar manner from l-aminoanthraquinone and 2 : 4-dibromo-l-amino- 
anthraquinone. 

1:3:5:7-Yetrabromo-2 : 6-diaminoanthraquinone, yellowish-brown 
needles, m. p. above 360°, is prepared by brominating an aqueous 
suspension of 2 : 6-diaminoanthraquinone, and when molecular propor- 
tions of these two bases are heated together at 195° in slightly diluted 
sulphuric acid during half an hour, they furnish pure 3 : 7-dibromo- 
2 : 6-diaminoanthraquinone sulphate ; whilst a mixture of 1 : 5-diamino- 
and 2:4:6:8-tetrabromo-1 :5-diamino-anthraquinones gives rise to 
2:6-dibromo-1 : 5-diaminoanthraquinone (A., 1905, i, 88). 

II. States that 3-bromo-2-aminoanthraquinone can be prepared in 
one operation by dissolving 2-aminoanthraquinone in concentrated 
sulphuric acid, cooling, and treating with bromine (1 mol.) ; the crude 
mixture, which contains monobromo-, dibromo-, and unbrominated 
bases, is then heated at 180—190°, when it furnishes entirely 3-bromo- 
2-aminoantbraquinone. In a similar manner, 2: 7-diaminoanthra- 
quinone when treated with bromine (2 mols.) gives rise to 3 : 6-dibromo- 
2: 7-diaminoanthraquinone; this compound closely resembles 3:7- 
dibromo-2 ; 6-diaminoanthraquinone, but is more readily soluble in 
organic liquids. F, M. G. M. 


The Anthraquinone Series. II. 1:3-Dibromo-2-amino- 
anthraquinone. Fritz ULLMANN and WaLTER JUNGHANS (Annalen, 
1913, 399, 330—345).—The following reactions illustrate the great 
mobility, in the presence of a copper salt as catalyst, of the halogen 


4c2 
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atom in position 1 in 1: 3-dibromo-2-aminoanthraquinone (compare 
Ullmann and Medenwald, this vol., i, 735). By boiling with benzoyl 
chloride and nitrobenzene, or with benzoic anhydride, 1 : 3-dibromo- 
2-aminoanthraquinone yields 3-bromoanthraquinonylphenyloxazole, 


0,H <— C.HBr<y O>cPh, 


m. p. 325° (corr.), yellow i il which is _ by boiling 80% 
sulpburic acid, forming, after the addition of water, 3-bromo-2-amino- 
l-hydroxyanthraquinone, m.p. 269°, reddish-brown needles. 1 :3-Di- 
bromo-2-dibenzoylaminoanthraquinone, m. p. 233°, yellow needles, is 
also obtained by the first method of preparing the oxazole derivative. 

In a similar manner, 1 :3: 5: 7-tetrabromo-2 : 6-diaminoanthra- 
quinone, by boiling with benzoyl chloride and naphthalene, is 
converted into the aagagaat 


OPh<G NSo, HBr<po>c HBr<5>OPh, 


m. p. above 360°, faintly yellow ie 

By boiling with amy] alcohol, anhydrous potassium acetate, a little 
copper acetate, and p-toluenesulphonamide, 1 : 3-dibromo-2-aminoanthra- 
quinone is converted into 3-bromo-2-amino-1-p-toluenesulphonylamino- 
anthraquinone, C,,H,,0,N,BrS, m. p. 237°5° (corr.), yellowish-brown 
crystals, which yields 3-bromo-1 : 2-diaminoanthraquinone, m. p. 312° 
(corr.), dark red crystals, by hydrolysis with sulphuric acid. By boil- 
ing 3-bromo-1 : 2-diaminoanthraquinone with benzaldehyde or 3-bromo- 
2-amino-1 -p-toluenesulphonylaminoanthraquinone with benzoyl chloride, 


the iminoazole, OH ,<po>O,HBr<yN>OPh, m. p. 292° (corr), 
yellowish-green needles, is obtained, which forms a hydrochloride, 
colourless needles, and a reddish-brown sodium salt. 

In the presence of anhydrous sodium acetate and a trace of copper 
acetate, 1 ; 3-dibromo-2-aminoanthraquinone is converted by urethane 
on the water-bath into a 


O< O>0,HBr see ->C:0H, 


m. p. 370°, yellowish-green needles, and by boiling nitrobenzene into 
3; 3'-dibromoindanthren, 
OH. < 0 >OHBr< NE >O,HBr<p0>O,H, 

m. p. 515°, indigo-blue needles, and 3-bromo-2-aminoanthraquinone ; 
the dibromoindanthren forms a blue vat which dyes cotton in blue 
shades. 

1 : 3-Dibromo-2-aminoanthraquinone and boiling benzaldehyde yield 
a benzylidene derivative, C,,H,,O,NBr,, m. p. 195° (corr.), yellowish- 
green needles, which is converted by naphthalene and copper powder 
at 240—245° into 3 : 3’-dibromo-2 : 2'-dibenzylideneamino-1 : 1’-dianthra- 
quinonyl, C,.H,.O,N,Br,, m. p. 295°5° (corr.), yellow leaflets. By 
treating the latter in hot nitrobenzene with a little sulphuric acid, or 
3- -bromo-2-aminoanthraquinone in boiling nitrobenzene with antimony 
pentachloride, 3 : 3’-dibromoflavanthren, C,,H,,0.N,Br,, m. p. 495°, 
brown needles, is obtained ; its byposulphite vat is deep blue and dyes 
cotton in the same shades, changing to orange in air. C. 8. 
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[Preparation of a Bromo-derivative of 4-Chloro-1-methyl- 
anthraquinone.|—FaRBWERKE voRM. Meister, Lucius & Brinine 
(D.R.-P. 259881).—When a boiling nitrobenzene solution of 4-chloro- 
1-methylanthraquinone (15 parts) is treated with a similar solution of 
bromine (8°5 vols.) it furnishes a compound which separates in orange 


crystals as the solution cools; the m. p. is above 300°. 
F. M. G. M. 


Preparation of Condensation Products in the Anthra- 
quinone Series. Bapiscue Antiin- & Sopa-Fasrik (D.R.-P. 261737). 
co —The compound (annexed for- 

mula) is obtained when 1 : 2-di- 

Co NH ( ¥ ¥ 2 aminoanthraquinone and an- 

CH thraquinone-2-aldehyde are 

Pf Ff \wH7 \4 oe \Z heated together in pyridine 
solution at 120°; the aldehyde 
Wy can be replaced in this reaction 
CO by o-chloro- or w-dichloro- 
methylanthraquinones, and the diamine by 2 : 3-diaminoanthraquinone. 


[Preparation of Anthraquinone Derivatives.] FARBWERKE 
vorM. Meister, Lucius & Brinine (D.R.-P. 262252).—4-a-Anthra- 
quinonylaminoanthraquinone-1 :2-acridone is obtained by condensing 
4-aminoanthraquinoneacridone with a-chloroanthraquinone in the 


presence of aluminium chloride, zinc chloride, or sulphuric acid. 
F. M. G. M. 


Preparation of Condensation Products in the Anthracene 
Series. FarBwERKE vorM. Meister, Luctus & Brinine (D.R.-P. 260662). 
—The removal of chlorine or bromine by means of potassium iodide and 
acetone has previously been described (A., 1911, i, 432), and it is now 
found that when w-dibromo-2-methylanthraquinone is heated with 
potassium iodide (2 parts) and acetone (10 parts) at 100° during twelve 
to fourteen hours, it yields the previously-described compound, 
C,,H,,0, (A., 1908, i, 999). 

When ww-tetrabromo-2 :2’-dimethyl-1:1'-dianthraquinonyl (A., 
1912, i, 361) is treated in a similar manner, it gives rise to a di- 
phthaloylphenanthren, an orange-brown powder; the preparation of 
other derivatives by this reaction is discussed. F. M. G. M. 


Synthesis of the Higher Indandiones. II. Martin Freunp 
and Kari FieriscHer (Annalen, 1913, 399, 182—241).—The reaction 
whereby diethylmalonyl chloride and benzene or its homologues yield 
diethylindandiones (A., 1910, i, 490) has been examined in the cases 
where dimethylmalonyl] chloride or dipropylmalony! chloride is used. 

[With Marcarete Decxert.|—Dimethylmalonyl chloride, which is 
identified in small quantities best by conversion into dimethylmalon- 
anilide, CMe,(CO-NHPh),, m. p. 202°5—203°, reacts abnormally with 
benzene in the presence of aluminium chloride, yielding ultimately 
phenyl csopropyl ketone and two substances, C,,H,,0., m. p. 193—194° 
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and 125° respectively, which are probably #f-dibenzoylpropane and 
the lactone of B-hydroxy-88-diphenyl-aa-dimethylpropionic acid ; the 
two substances have not been further examined on account of the 
difficulty of separating them. 

Dimethylmalony] chloride condenses normally with other aromatic 
hydrocarbons, yielding substituted indandiones. Thus its reaction with 
p-cymene in carbon disulphide in the presence of aluminium chloride 
leads to the formation of 2 : 2 : 4-trimethyl-7-isopropylindandione, 


3 CO 
C,H,MePr°< 4,5 >CMe,, 
b. p. 168—169°/14 mm., D™ 1°634, which is oxidised to an acid, 
probably C,H,(C0,H).<o>OMey, m. p. 179—180°, by nitric acid 


at 115—140°. 

Under conditions similar to the preceding, dimethylmalony! chloride 
and naphthalene ultimately yield three substances, C,,H,,0,, m. p. 101°, 
121°, and 137° respectively, which can only be separated by the 
mechanical sorting of their well-defined crystals. The constitutions of 
the three substances have been determined by oxidising the products 
of their decomposition by alkalis. The substance, m. p. 101°, is 


2: 2-dimethyl-1 :8-naphthindandione, C,H,<co>OMe,, since it is con- 


verted by boiling 50% potassium hydroxide into 1-isobutyrylnaphthalene- 
8-carboxylic acid, CHMe,°CO:C,,H,*CO,H, m. p. 158°5—159°5°, hexa- 
gonal plates and prisms, which is oxidised to naphthalic anhydride by 
nitric acid at 125°. The substance, m. p. 121°, is 2: 2-dimethyl-1 : 2- 


naphthindandione, OnE .<oO>C Me, ; it is converted by 50% potassium 


hydroxide into l(or 2)-isobutyrylnaphthalene-2(or 1)-carboxylic acid, 
m. p. 153—154°, which is oxidised to naphthalene-1 : 2-dicarboxylic 
acid and its anhydride by boiling glacial acetic acid and nitric acid, 
D 1:4. The third substance, m. p. 137°, must be 2: 2-dimethyl- 
2 :3-naphthindandione by exclusion; it is converted by alkali into 
2-isobutyrylnaphthalene-3-carboxylic acid, m. p. 164—165-‘5°, which is 
oxidised to naphthalene-2 : 3-dicarboxylic acid, m. p. 241° (decomp.), by 
nitric acid at 120°, or by boiling nitric and glacial acetic acids. 
Naphthalene-2 : 3-dicarboxylic acid forms an anhydride, m. p. 245°, 
by heating, and yields a fluorescein by the usual method. 

By direct treatment with nitric acid at 120—140°, 2 : 2-dimethyl- 
1 : 8-naphthindandione yields a nitro-derivative, C,,H,,0,N, m. p. 162°, 
yellow needles; a dinitro-derivative, O,,H,,O,N., m. p. 245—248° 
(decomp.), microscopic, hexagonal plates or prisms, and a colourless 
acid, m. p. 237—239° (decomp.) ; 2: 2-dimethyl-1 : 2-naphthindandione 
yields a yellow substance containing nitrogen, and an acid, C,,H,,.0, 
m. p. 229—233° (decomp.), which is probably 2 : 2-dimethylindandione- 


4:5-dicarboxylic acid, CMe.<Go C,H,(CO,H),, whilst 2:2-dimethyl- 


2:3-naphthindandione yields nitrogenous products and a substance, 
m. p. 186—187° (decomp.), colourless needles. 

When heated above their m. p.’s, 1-isobutyrylnaphthalene-8-carb- 
oxylic acid and 2-isobutyrylnaphthalene-3-carboxylic acid are converted 
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into lactones, Ow oCoMe >0, m. p. 1175—118'5° and 174—175° 
, 2 


respectively, which are isomeric with the original indandiones ; the 
former lactone is re-converted into 1-isobutyrylnaphthalene-8-carboxylic 
acid by boiling 50% potassium hydroxide, is oxidised to naphthalic 
anhydride by boiling nitric and glacial acetic acids, and yields a bromo- 
derivative, m. p. 141°, microscopic prisms, by bromination in chloro- 
form. 1(or 2)-isoButyrylnaphthalene-2(or 1)-carboxylic acid remains 
unchanged by heating above its m. p. 

Assuming that the -CH,°CH,- group is unattacked, acenaphthene 
could yield three indandiones by reaction with dimethylmalony] chloride 
and aluminium chloride in carbon disulphide. Actually only two are 
obtained, having m. p. 127°5—129° and 176°5—177°5° respectively. 
The former crystallises in colourless needles, and is 2 : 2-dimethyl- 


C 
3 : 4-acenaphthindandione, OMe oo >Hi since it is con- 
verted by boiling 50% potassium hydroxide into 3-isobutyrylacenaph- 
CH 
= . . 2 i 2 ° 
thene-4-carboxylic acid, CHMe,-C o> Cw va On, m. p. 176° (decomp.), 


colourless, microscopic plates, which is oxidised to naphthalene- 
1:4:5: 8-tetracarboxylic acid by alkaline potassium permanganate. 
The isomeride, m. p. 176°5—177°5°, crystallises in pale yellow needles, 
and is named dimethylisoacenaphthindandione ; its formula has not 
been definitely determined. 

The oxidation of 2 : 2-dimethyl-3 : 4-acenaphthindandione by sodium 
dichromate and boiling glacial acetic acid yields 2 : 2-dimethyl-1 : 8- 


naphthindandione-4: 5-dicarboxylic acid, OMe, <6 0 >CipH,(CO,H)y 


m. p. 208—209° (anhydride, m. p. 207—208°). 
When heated above its m. p., 3-isobutyrylacenaphthene-4-carboxylic 


CH —-- 
- . . 1 2 : ’ 
acid is converted into a lactone, b> oe o-ome,y7 m. p 


175—176°, orange needles, which is oxidised by boiling acetic and 
nitric acids to acenaphthalic anhydride (anhydride of acenaphthene- 


3:4-dicarboxylic acid), a> Cui <og>°. m. p. 293—294°, pale 


brown leaflets. Acenaphthalic acid forms an ammonium salt, m. p. 283°, 
yields its anhydride by heating, does not form a fluorescein, and 
dissolves in concentrated sulphuric acid, yielding a pale yellow solution 
with a splendid sky-blue fluorescence. 

The reaction between anthracene and an excess of dimethylmalonyl! 
chloride in the presence of aluminium chloride leads to the formation 


of 2 : 2-dimethylanthraceneindandione, CoH < >CoHi <p >OMey 


m. p. 148°5—149°5°, brownish-red needles or plates, which is oxidised 
by chromic and acetic acids to 2 : 2-dimethylanthraquinoneindandione, 


CH .<Go>CrHs<Gg>CMe,, m. p. 231—232°, pale yellow prisms, 
and is converted by boiling 50% potassium hydroxide into an isobutyryl- 
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anthracene-o-carboxylic acid, OH <I >O, H,(CO,H)-COPr’, m. p. 


203—-205°, dark brown prisms ; = ter heated above its m. p., is 
eo 
converted into a lactone, C Hey >% <a: CMe yo m. p. 


141—142°5°. 

Dimethylmalony] chloride and phenanthrene in carbon disulphide 
in the presence of aluminium chloride yield ultimately a dimethy/- 
phenanthreneindandione, m. p. 207—208°, pale yellow needles, which 
is converted into dimethylphenanthraquinoneindandione, C,,H,,0,, 
m. p. 246—247°, orange needles, by oxidation, and into a mixture of 
two isomeric acids by concentrated potassium hydroxide. 

[With Max Roruscu11p. |—Dipropylmalony] chloride is characterised 
by conversion into the dianilide, CPr3(CO-NHPh),, m. p. 168—168°5°, 
colourless prisms, and the bisphenylhydrazide, C.,H,,0.N,, m. p. 
216—217° ; by warming with carbonyl] chloride i in toluene at 100°, the 


latter is converted into the diazolone 


m. p. 157—158°5°. 

Dipropylmalony] chloride condenses normally with benzene or other 
aromatic hydrocarbons in the presence of aluminium chloride. Thus 
benzene yields, in addition to a small quantity of 85-dibenzoylheptane, 


m. p. 106—107°, 2:2-dipropylindandione, C5H<pp>CPrt, b. p. 


168—172°/14 mm., D 1:0390, which is converted into phthalic acid 
by oxidation. p-Cymene yields 4-methyl-2 : 2-dipropyl-7-isopropyl- 


indandione, C,H,MePr*<p0>OPrs, m. p. 94°5°, colourless needles. 


Diphenyl yields a phenyldipropylindandione, C,,H,.0,, m. p. 221°5°, 
colourless needles, the constitution of which has not been definitely 
determined. Naphthalene does not yield definite condensation pro- 
ducts, but acenaphthene yields two isomerides, m. p. 154—154°5° and 
126° respectively. The former crystallises in yellow needles, and is 
converted by boiling concentrated aqueous alkalis, or, better, by sodium 
and boiling alcohol into a-propylvalerylacenaphthenecarboxylie acid, 


Ty 2>CieH,(CO,H)-CO-CHP:s m. p. 166—167°, yellowish-brown 


leaflets. The isomeride, m. p. 126°, crystallises in yellow leaflets, and 
does not yield definite products by decomposition by alkalis. 
Dipropylmalonyl chloride yields oily or amorphous products with 
anthracene, phenanthrene, and retene, but condenses with thiophen in 
the presence of aluminium chloride and carbon disulphide to form 
ultimately nn $(CO-C,SH,), or 


CPrs <oo Hy 15)2S0, 


m. p. 192°5°, yellow needles, and icticaiitibmtiiiia C,.H,,08, 
b. p. 158—163°/25 mm. 

A table is given of the colours of the fluorescent solutions of the 
preceding substances in concentrated sulphuric acid. C. 8. 
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Action of Nitrogen Trioxide on Camphene. Nitrocamphene 
and Dinitrohydroxycamphane. Peter Lipp (Annalen, 1913, 399, 
241—260).—By the oxidation of isocamphane by nitric acid the 
author obtained (A., 1911, i, 731), amongst other products, a substance, 
C,)H,,0.N, m. p. 64°, which is identical with so-called camphenile 
nitrite obtained by Jagelki by the action of nitrogen trioxide on 
camphene. The author’s opinion that the substance is a nitro-compound 
(loc. cit.) has now been confirmed. He has, therefore, re-examined the 
action of nitrogen trioxide on camphene. 

l-Camphene in petroleum (b. p. 30—40°) at —16° is treated with 
nitrogen trioxide (from arsenious oxide and nitric acid, not from 
sodium nitrite), whereby a faintly olive-green oil is produced, which 
decomposes at the ordinary temperature. The solvent is removed and 
the oily residue, after distillation with steam, is treated with aqueous 
potassium hydroxide. The deep red alkaline solution is treated as 
described below, whilst the residue is the desired substance, 1|-nitro- 

camphene (annexed formula), m. p. 84—85° 
CH- (corr.), [a}p — 146°4° in 20% benzene solution, 
| \oMe, which only differs from dl-nitrocamphene, 
H, O:CH-NO m. p. 64°, in its m. p. and optical activity. 
4 * The evidence for the presence of a nitro- 
group is the following: (i) The faintly 
yellow colour of the substance may be due to 
the presence of the nitro-group in the neighbourhood of the double 
linking. (ii) By treatment with alcoholic ammonia at 110—120°, the 
substance is converted into /-camphenilone and nitromethane (identified 
in the form of methylamine) ; by the action of boiling, aqueous alcoholic 
potassium hydroxide, the substance yields /-camphenilone and potass- 
ium nitroacetate. The nitro-group, therefore, is attached directly to 
acarbon atom. (iii) By reduction in ethereal solution by aluminium 
amalgam and water, the substance is converted into, not only ammonia 
and camphenilanaldehyde (which are the products of reduction in acid 
or in alkaline solution), but also into camphenilanaldoxime, 
C,H,,:CH°CH:N-OH, 
b. p. 1834—135°/12 mm., a colourless, viscous liquid (hydrochloride, 
C,,H,,ONCI, 
m. p. 90—92°, white, crystalline powder). The formation of camphenil- 
analdoxime is quite analogous to the production of aldoximes by the 
reduction of nitro-olefines in neutral solution. (iv) The conversion of 
nitrocamphene into tricyclenic acid by concentrated sulphuric acid 
is to be described fully in a future communication. The first product 
is a sulphate of camphenylhydroxamic acid, C,,H,,O;NS, decomp. 127°; 
this is decomposed by warm water into sulphuric acid and camphenyl- 
hydroxamic acid, C,,)H,,O,N, decomp. 163°. The latter is decomposed 
by sulphuric acid into hydroxylamine and camphenylic acid, and from 
the latter, by loss of water, tricyclenic acid is produced. The whole 
change is analogous to the conversion of a: primary nitro-compound into 
a carboxylic acid containing the same number of carbon atoms. 

A second product of the action of nitrogen trioxide on camphene is 

the oily substance, C,,H,,0,N,, described by Jagelki as camphene 
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nitrosite. However, the substance, the potassium salt, C,,H,,0,N,K, 
garnet prisms or bronze leaflets, decomp. 207—209°, of which is 
contained in the deep red alkaline solution mentioned above, is, 
when pure, crystalline, m. p. 158°5° (corr.), and has the formula 
O19 ,0;No. 

The substance is regarded as ww-dinitro-2-hydroxycamphane, 

Jods CH 
CH(NO,).°C\——_ CMe, Pa 
CH(OH)-CH, 
for the following reasons: The presence of the hydroxyl group is 
shown by the formation of an acetyl derivative, C,,H,,O,N., m. p. 
74—75° (corr.), stout plates. The substance, as a secondary alcohol, is 
oxidised to ketopinic acid by alkaline potassium permanganate at 
50—60°. The presence of a gem-dinitro-group is suggested by the 
intense red colour of the potassium salt and by its reconversion into 
the colourless parent substance by carbon dioxide, and is confirmed by 
the reduction of an ethereal solution of the substance by aluminium 
amalgam and water, whereby hydroxylamine and an oxime, C,,H,,0,N, 
m. p. 127—128°5°, colourless needles, are produced; the oxime is 
probably 2-hydroxycamphan-w-aldoxime, C,H,,0:C-CH:NOH, but the 
aldehyde obtained from it has not been thoroughly examined owing to 
lack of material, 

The formation of a camphane derivative, ww-dinitro-2-hydroxy- 
camphane, from camphene by the action of nitrogen trioxide is effected 
possibly by the intermediate production of nitrocamphene. This view, 
however, is not altogether supported by the fact that nitrocamphene 
and nitric acid, D 1°514, after being kept for four days yield a 
substance which dissolves in alkalis with a deep red colour, but cannot 
be isolated, the chief product of the reaction being ketopinic acid, 
(p-bromophenylhydrazone, C,,H,,O.N,Br, m. p. 165—166° (corr.), 
straw-yellow leaflets). Possibly the nitrocamphene and the nitrous 
acid in the nitric acid form a nitrolic acid, the camphene ring changing 
at the same time to the camphane ring; the nitrolic acid is then 
oxidised to ketopinic acid. Attempts to unite nitrocamphene and 
nitrous acid directly have been unsuccessful, C. 8. 


Action of Methyl Iodide and Magnesium on Menthone. 
ALEXANDER E. Arsuzov (J. Russ. Phys. Chem. Soc., 1913, 45, 700).— 
The author claims priority for Zelinsky (A., 1901, i, 660) and himself 
(A., 1908, i, 555) over Vanin (A., 1912, i, 788). 2 Ee &. 


Oil of Adansonia Grandidieri. Victor Tuomas and F. Borry 
(Bull. Soc. chim., 1913, [iv], 13, 827—832).—On extraction with 
ether, the entire seeds of Adansonia Grandidieri yield 43% of oil, whilst 
the decorticated seeds give 645%. The oil obtained from the former 
has m. p. 20—21°; temperature of solidification, 13°; D®° 0-9190; 
n* 14585 ; saponification number, 192°4 ; iodine number, 65°4—66'1 ; 
Reichert-Meiss! number, 0°77; Hehner number, 95°5, whilst that 
obtained from the latter has m. p. 39—40°; temperature of solidifica- 
tion, 33°; D* 09135; m* 1:4521; saponification number, 196 ; 
iodine number, 36°9. After removal of the fatty acids, the oils from 
the entire (i) and decorticated seeds (ii) have the following constants : 


CH, 
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m. p. (i) 51—52°; (ii) 45—46°; temperature of solidification, (i) 44°5° ; 
acid number, (i) 179; (ii) 204°5; saponification number, (i) 202°5 ; 
(ii) 207°6; iodine number, (i) 66°3—66°9; (ii) 34:°5—35; iodine 
number after acetylation, (i) 25°7 ; (ii) 26°8. 

The oil consists of a mixture of esters of solid and unsaturated liquid 
acids in the proportion of 42% of the former and 58% of the latter. 
It is further characterised by the presence of a considerable quantity 
of a lactone, the precise nature of which has not been determined 
owing to lack of material. It has an iodine number 67:2, and when 
treated with bromine yields a liquid bromo-derivative. 

The mixture of acids contains myristic acid, 7°6%; palmitic acid, 
32'5% ; oleic acid, 36°5% ; linoleic acid, 8°7%, and lactone, 11°41%. 

H. W. 


Essential Oils. V. Hssence of Cypress. Gustave LALOUE 
(Bull. Soc. chim., 1913, [iv], 13, 752—754. Compare A., 1911, i, 
138; 1912, i, 574, 636).—The author has studied the oils obtained 
from the branches of Cupressus sempervirens fastigiata, L., and 
Cupressus lusitanica, Mill. The latter species yields rather more oil 
than the former. The oil from the former is brownish, and has 
D 0°8744; ap +12°6’; acid number, 0°7; saponification number, 
49; it dissolves in 3°5 vols. of alcohol (90%). The acetylated oil has 
ay +14°16’ ; saponification number, 14:7. The oil from the latter is 
yellow. Its constants are DY 0°8723; ap +9°10'; soluble in 3 
vols. of 90% alcohol; acid number, 1°05; saponification number, 
9°8 ; saponification number after acetylation, 26°6 ; ap of acetylated oil, 
+ 8°36’. 

Practically no oil could be extracted from the seeds of C’. sempervirens. 
The strobiles, freed from seeds, yielded 0°415% of an amber-coloured 
oil, D 0°8739; ap +29°52’; soluble in 4 vols. of 90% alcohol ; 
acid number, 1:0; saponification number, 9°8 ; saponification number 
after acetylation, 21'0; ap of acetylated oil, + 29°48’. H. W. 


Components of the Essence of Seseli bocconi. Luier 
Francesconi and E, Sernaciotto (Atti . Accad. Lincsi, 1913, [v], 
22, ii, 116—121. Compare A., 1912, i, 123).—In addition to /-pinene 
and B-phellandrene, previously recorded, this oil contains a dicyclic 
aldehyde, a second carbonyl compound accompanying the aldehyde, a 
dicyclic primary alcohol, an unsaturated secondary alcohol, and d-a- 
methylbutyric, formic and acetic acids. 

Oxidation of the primary alcohol with potassium dichromate and 
sulphuric acid yields an aldehyde, the semicarbazone of which, 

_ Cn HONS, : , : 
has m. p. 148—158°. This aldehyde appears to be identical with that 
of the essential oil mentioned above, so that the aldehyde of the oil 
probably has the formula C,,H,,0, and the alcohol the composition 
C,)H,,0. R. V.8. 


, New Biochemical Syntheses of Glucosides of Alcohols. 
Etre Bourquetot and Marc Brive (J. Pharm. Chim., 1913, [vii], 8, 
109—112).—Positive results indicating the formation of B-glucosides 
have been obtained with the following alcohols. In all cases 100 c.c. 
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of acetone, containing 20 grams of water per 100 grams of acetone, 
and 2 grams of dextrose were used, and varying quantities of alcohol 
and emulsin added. The isolation and characterisation of the 
glucosides has not yet been effected. The alcohols used were octyl, 
hexadecyl, benzaldehydecyanohydrin, cyclohexanol, 2-methyleyclo- 
hexanol, a-naphthyl, borneol, morphine, also fert.-amy] alcohol and ethyl- 
phenylglycolly! ether. 

Evidence is also quoted for the synthesis of a-glycerolglucoside. 
The action of dried yeast on a solution containing 4 grams of salicin 
and 5 grams of dextrose per 100 c.c. caused an increased dextrorota- 
tion. This is considered to indicate the attachment of the alcoholic 
hydroxy] in salicin to dextrose in the a-position. E. F, A. 


Biochemical Synthesis of Glucosides of Multivalent 
Alcohols: a-Glucosides of Glycerol and Glycol. Emize 
BourquELot and Marc Brive (Compt. rend., 1913, 15'7, 405—408). 
—a-Glucosidase is capable of exerting a synthesising effect on solutions 
of glycerol and dextrose in water, the optimum effect being obtained 
with solutions containing 60 grams of glycerol in 100 c.c. The pro- 
duct is hydrolysed on the addition of water and maceration with more 
of the a-glucosidase (compare Bayliss, this vol., i, 919). Mixtures of 
glycol and dextrose are similarly synthesised, the reaction being more 
rapid than with glycerol. W. G. 


Cymarin, the Active Principle of Apocynum cannabinum 
and Apocynum androsoemifolium. E. Impens (Pfliiger’s Archiv, 
1913, 153, 239—275).—Finnemore (P., 1909, 25, 77) obtained as 
the active principle of the roots and rhizomes of A. cannabinum, 
“eynotoxin,” whilst Moore (T., 1909, 95, 734) prepared from 
4. androsoemifolium, “apocynamarin.” It is now shown that these 
plants really contain the same bitter principle, cymarin, which is so 
susceptible to the influence even of weak organic acids that the two 
substances mentioned above may well be decomposition products. Taub 
and Fickewirth have isolated it by extracting the drug with carbon 
tetrachloride, dissolving the extract with alcohol, precipitating resins 
by means of warm water, clarifying the filtrate with basic lead acetate, 
and, after removing the lead and concentrating under reduced pressure, 
extracting the residue with chloroform. The cymarin was then 
precipitated by light petroleum and recrystallised from methyl alcohol. 
It forms colourless, glistening prisms, m. p. 135—140°, C= 63°6%, 
H=84%. It is not a glucoside. A series of pharmacological experi- 
ments is described which shows that it corresponds in activity with 
digitalis, being slightly more potent as a diuretic and slightly less so 
as a cardiac stimulant. J.C. 


Action of Alkyloxides on Hzmin and its Derivatives. I. 
Simplification of Hemin by Potassium Alkoxides and a New 
Formation of Mesoporphyrin. Hans Fiscuer and HEINRICH 
RosE (Zettsch. physiol. Chem., 1913, 8'7, 33—50).—On heating hemin 
in an autoclave with potassium methoxide at 220° a considerable 
quantity of phyllopyrrole is obtained, together with a little trimethyl- 
pyrrolepropionic acid. 
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With potassium ethoxide a mixture of the two dimethyldiethyl- 


pyrroles is formed : 
CMe-CMe CMe:CEt 


n b | 
NE<oRt-GEt . - NH<G Et=CMe 


in which (I) predominates. 

The reaction with alkyloxides is accordingly similar to the reduction 
effected by hydrogen iodide in the a-position; alkylation follows the 
simplification of the molecule by reduction. 

The hemin complex remains intact when it is heated with sodium 
methoxide at 200°. On treatment of the reaction product with 
hydrogen bromide in acetic acid, the iron is eliminated and meso- 
porphyrin obtained. E. F. A. 


The Difference between the Hzmocyanins according to 
their Zoological Origin. CHar.tEs Datri (Compt. rend., 1913, 157, 
309—312).—The preliminary results of an investigation into the 
differences in composition, constitution, and properties of hzmo- 
cyanins derived from the blood of different classes of invertebrates. 
The specimens examined were precipitated more or less completely on 
dialysis, the oxyhemocyanin from the snail being obtained in a 
crystalline form, whilst the others were all amorphous, The behaviour 
was also varied on applying the biuret test for copper by addition of 
aqueous sodium hydroxide. Variations were found in the colour of 
solutions of different samples in V/10-acetic acid, but they all exhibited 
similar ultra-violet absorption spectra. W. G. 


Studies on Melanin. V. A Comparison of Certain 
Nitrogen Ratios in Black and in White Wool from the Same 
Animal. Ross Arken GortneR (J. Amer. Chem. Soc., 1913, 35, 
1262—1268. Compare A., 1910, i, 760; 1911, ii, 908 ; 1912, i, 290). 
—In order to determine if possible whether the chromogen utilised in 
the formation of melanin is part of the normal structure of keratin or 
whether it is secreted solely for pigment formation, the author has 
made comparative analyses of black and white wool from the same 
animal. No definite conclusion can be drawn, although the evidence 
seems somewhat in favour of the latter view. 

The distribution of nitrogen in the two wools is very similar, with 
the exception that the presence of the pigment in black wool causes an 
excess of 354% in the humin nitrogen with a corresponding deficiency 
of 250% in the amino-nitrogen in the filtrate from the bases. The 
total nitrogen content of the white wool was 16°27%, whilst that 
of the black wool was 15°11%. D. F. T. 


[Carminic Acid.] Orro DimrotH (Annalen, 1913, 399, 378).— 
The author has received information that cochineal, contrary to his 
recent statement (this vol., i, 977), has been used in dyeing cotton. 


Green Animal Colouring Matters. Hans Przisram (Pfliiger’s 
Archiv, 1913, 153, 385—400).—The green colouring matters in 
Bacillus Rossii, Dixippus morusus, grasshoppers, locusts, Egyptian 
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praying-crickets, the Spanish fly, the skin of frogs, Bonellia viridis, 
and the leaves of the sea-lettuce, fir, syringa, maize, and blackberry 
have been compared. Ethereal or sometimes alcoholic extracts of 
equal colour intensity were heated for some time with saturated 
alcoholic potassium hydroxide, treated with a few drops of concentrated 
sulphuric or nitric acid, and also examined in the spectroscope. Many 
authors have doubted that the pigment in these animals is essentially 
different from chlorophyll, but the present investigations confirm the 
author in his view that animals develop a different colouring matter. 
Only in the case of the plant-eating insects could there be any 
suspicion, from the spectroscopic examination, that a little genuine 
plant chlorophyll was also present in the extract. In the flesh- 
eating insects, even in the wing cases of the praying-cricket, there is a 
different pigment, “animal green.” The sea-worm, Bonellia viridis, 
contains a pigment of its own, “ bonellein.” 

The author reviews the literature on the absorption spectra of 
chlorophyll and animal colouring matters, and finally tabulates the 
following characteristics. I. Chlorophyll.—Becomes turbid and pre- 
cipitates black, flocculent masses on heating with alcoholic potassium 
hydroxide for some time; is only slightly bleached by strong acids, 
and shows a strong absorption band between 544 and 537 muy. 
II. Animal green.—Deposits coloured masses and clarifies with 
alcoholic potassium hydroxide ; almost bleached by fuming nitric acid ; 
rendered turbid and brown by sulphuric acid ; shows no distinct band 
between 544 and 537 wy, and no shadow near 630 wy. III. Bonellein. 
—Coloured violet or blue by strong acids; shows a number of weak 
bands, and a strong one between 651 and 623 uy. J.C. W. 


Azomethine Dyes from £-Furylacraldehyde. WuitHeLm Konic 
(J. pr. Chem., 1913, [ii], 88, 193—-226).—In the presence of perchloric 
and hydrobromic acids, 8-furylacraldehyde readily reacts with primary 
aromatic amines and with secondary amines of the tetrahydroquinoline 
and dihydroindole series in alcoholic solution, yielding blue dyes, 
related to the furfuraldehyde dyes already described by the author 
(A., 1906, i, 109) and having the following constitution (X= Br 
or ClO,): 
. (I.) NRR’*CH:CH:CH:C(OH)-CH:CH:CH:NRR‘X. 

The dyes give violet-blue or greenish-blue alcoholic solutions, which 
rapidly lose their colour when kept. This disappearance of the blue 
colour is due to the removal of one of the amine residues and the 
formation of furfuraldehyde derivatives of the formula: 


(II.) the 9>>C:CH:CH-CH:NRR’X. 


The latter compounds have been isolated in the form of their 
perchlorates, (i) by heating the perchlorates of the blue dyes, derived 
from cyclic secondary amines, in glacial acetic acid solution, and 
(ii) by the direct interaction of molecular amounts of the amines and 
8-furylacraldehyde in an alcoholic solution of perchloric acid. 

That these compounds have the above constitution (II) and not the 
open-chain formula, NRR’*CH:CH:CH:0C(OH):CH:CH:-CHO, has been 
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established (i) by the action of phenylhydrazine, which results in the 
removal of the amino-group and the formation of 8-furylacraldehyde- 
phenylhydrazone (V below), and (ii) by the great similarity in the 
absorption spectra of the perchlorates of the condensation products, 
formed by cinnamaldehyde and f-furylacraldehyde with 6-methoxy- 
tetrahydroquinoline (thalline) ; the condensation product from cinnam- 
aldehyde undoubtedly has the constitution represented in formula III, 
and hence the analogous product from £-furylacraldehyde must be 
represented by a similar formula (IV). 


0,H,(OMe) Clo, 
CH,—CH,” N<oH-CH:CHPh 
C,H,(OMe) oO) CH-CH 
IV.) CH,<"88 ee SCH. 
(IV-) CHs< on —cH,7 §<cn-cn:cH- oe 


The author discusses both the mechanism of the formation of the 
dyes and also the relationship between their absorptive power and 
constitution from the point of view of Kauffmann’s theory of partial 
valency, and, using Gebhard’s method of representing the distribution 
of the partial valencies, assigns to the dyes the following constitution : 


CH-;CH;-CH--C(OH)--CH-CH;-CH 


Pe 


NRR’ } 


B-Furylacraldehydephenylhydrazone, 
C,H,0O°CH:CH‘CH:N:NHPh (V), 
prepared from its components in alcoholic solution, is precipitated from 
the latter solution in citron-yellow needles, which are transformed by 
crystallisation from light petroleum into colourless crystals, m. p. 
132°. 

8-Furylacraldehyde condenses with m-nitroaniline in boiling alcoholic 
solution, yielding the anil, C,H,0°-CH:CH’CH:N:C,H,°NO,. This 
forms citron-yellow needles, m. p. 105°, and yields a perchlorate, which 
crystallises in orange prisms, and is converted by contact with primary 
or secondary aromatic amines into blue dyes. 

The dyes described below were all prepared by the addition of the 
requisite amine (2 mols.) to a well cooled solution of B-furylacraldehyde 
(1 mol.) in a small quantity of alcohol, containing either hydrogen 
—/~ (1 mol.) or perchloric acid (1 mol.). They all crystallise with 

20. 

The bromide of the dye from the aniline (formula I, R= H, R’=Ph, 
X=Br) crystallises in dark bluish-green, microscopic needles, m. p. 
about 102°; the perchlorate in blue needles, m. p. 90°. 

The perchlorate of the dye from m-toluidine forms blue needles, m. p. 
108°; that from p-anisidine has m. p. about 115°. 

The bromide of the dye from methylaniline (I, R= Me, R’ = Ph) has 
m. p. 103°, and on treatment with aniline is converted into the 


(III.) CH,< 
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corresponding dye derived from aniline ; the perchlorate forms lustrous, 
blue needles, m. p. 110°. 
Tetrahydroquinoline yields a dye which forms a bromide, m. p. about 


125°, 
2 pen sane C,H,°CH, 
H,-0H,-» CH:CH:-CH:C(OH):-CH:CH ORS os -C 
and a perchlorate, m. p. 118°. 

The perchlorates of the dyes from 6-methyl- and 5-methyl-tetra- 
hydroquinolines have m. p. 132° and 126° respectively. 

The dye from 6-methoxytetrahydroquinoline forms a bromide, m. p. 
129°, and a perchlorate, m. p. 121°. 

2-Methyldihydroindole yields a dye, of which the bromide has m. p. 
138°, and the perchlorate, m. p. 131°. 

The bromide of the dye from a-methylphenom orpholine, 
ta. o_o pon C,H,—9O 
Ou, -CHMe> CH:CH-CH:C(OH):CH:CH OH NBr< MeOH,’ 
has m. p. 121°. 

When heated in acetic acid solution the perchlorate of the dye 
from methylaniline yields the compound, 

C,H,O-CH:CH:CH:NMePh:Cl0,, 
which forms citron-yellow crystals, m. p. 176°, and is transformed into 
the original perchlorate on treatment with methylaniline. 

In a similar manner the perchlorate of the dye from 6-methyltetra- 
hydroquinoline yields the compound 


C,H, 0-CH:CH-CH:N(C10,)<CeHsMe Son, 
2 2 


On crystallisation from glacial acetic acid this separates in long red and 
yellow needles, m. p. 204°, which have the same composition and cannot 
be separated by crystallisation from solvents; the yellow modification 
passes into the red form on continued heating at 140—150°. 

The perchlorate of the condensation product from 6-methoxytetra- 
hydroquinoline and f-furylacraldehyde (formula IV), prepared by 
mixing the components in molecular proportions in alcoholic solution, 
forms red crystals, m. p. 188°, resembling chromium trioxide. 

The corresponding perchlorate from cinnamaldehyde (III) forms 
orange crystals, m. p. 204° ; the bromide crystallises in long, orange-red 
needles, m. p. 185°, containing 1H,0. 

By the interaction of furfuraldehyde and m-nitroaniline in alcoholic 
solution, Schiff (A., 1880, 391) obtained a substance, which he 
considered to have the formula: C,H,O*CH(OH)-NH-C,H,:NO,. 
The author finds, however, that the substance is not a furfur- 
aldehyde derivative, but a pyrrole derivative of the following 
constitution : CH<N (6, H,-NO,) O° CHEN-CyH,'NOy, It separates 
from ethyl alcohol in orange-yellow crystals, containing the solvent 
(1 mol.), m. p. 167—168°, and forms a perchlorate, 

C,,H,,0,N,,HC10,,C,H,0, 
which crystallises in microscopic, brownish-red needles, m. p. 173° 
(decomp. ). 

Details of the methods employed in the spectrographic examination 

of the compounds described in the paper are also given. F. B. 


ORGANIC CHEMISTRY. i. 1085 


Derivatives of Tetronic Acid. Lupwic Wotrr (Annalen, 1913, 
399, 309—316).—[ With H. Junker. ]|— Bistetronic acid, 
‘H,*C(OH) C(OH)-CH, 
0 cor 'C<pg— 5, * 
m. p. 235°, colourless, crystalline powder, is obtained by heating ethyl 
dibromodiacetylsuccinate (prepared by the bromination of ethyl diacetyl- 
succinate in chloroform) at 150—160°, or by treating a boiling aqueous 
solution of bromotetronic acid with propylidenebistetronic acid and 
sodium carbonate and subsequently acidifying the solution. Bistetronic 
acid and ferric chloride develop a blue coloration in aqueous solution 
and a green in alcohol, The anilide, C,,H,,0,N, m. p. 216°, crystallises 
in leaflets, and the dibenzoyl derivative, C,.H,,O,, m. p. 215°, in 
needles. 
[With W. Heroxp.|—In general, a-alkyltetronic acids are converted 


by nitrogen trioxide into nitroso-compounds, 


absence of water, and into oximes, CO,H*CH,°O-CO-CR:NOH, in the 
presence of water ; in the latter case, when the alkyl group R contains 
more than one carbon atom, it is eliminated in the form of an aldehyde 
and a-oximinotetronic acid is obtained. Thus 2-ethyltetronic acid and 
hot aqueous sodium nitrite, in the presence of a little hydrochloric 
acid, yield acetaldehyde, a-oximinotetronic acid, and a’-oximinobutyryl- 
glycollic acid, CO,H*CH,:O-CO-CEt:NOH, m. p. 171°, colourless 
needles. In a similar manner, 2-benzyltetronic acid yields benzaldehyde, 
2-oximinotetronic acid, and a'-oximino-f'-phenylpropionylglycollic acid, 
CO,H-CH,°O-CO-C(;:NOH)-:CH,Ph, m. p. 146°, which dissolves in 
concentrated nitric acid with a blue colour, and is converted into 
a-0ximino-8-phenylpropionic acid by hot aqueous sodium hydroxide, 
and into the corresponding amide, C,H,,0,N,, m. p. 147°, needles, by 
aqueous ammonia. 

By treatment with 100% nitric acid at 0°, 2-methyltetronic acid or 
2-nitroso-2-methyltetronic acid is converted into a neutral substance, 
C;H.0O,N, m. p. 68°, colourless plates, which probably has the formula 


0 
OH, 
ff V<S 


\co—Me-NO, 
to Liebermann’s nitroso-reaction, exhibits powerful oxidising pro- 
perties, and is decomposed by boiling water into dimethyl diketone, 
hydrogen cyanide, carbon dioxide, and nitric acid. In a similar 
manner, 2-nitroso-2-ethyltetronic acid is converted into a substance, 
C,;H,O,N, m. p. 43°, colourless needles. C.8. 


It does not react with ferric chloride or respond 


Structural Formula of the Polymeride of the Anhydride of 
Anethole Glycol. Luier Baxsrano (Atti R. Accad. Lincei, 1913, 
[v], 22, ii, 93—94, Compare A., 1908, i, 901).—The author now 
assigns to this polymeride a formula of the type 


R-0,H,Me<p>0,H,MerR. 


VOL. C1V. i. 
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Reactions of the Formamidines. III. Synthesis of iso- 
Oxazolone, isoOxazole, Cyanoacetic and Benzoylacetic Acid 
Derivatives. Frank Buryett DAtns and E. L, Grirrin (J. Amer. Chem. 
Soc., 1913, 35, 959—970).—In extension of the earlier work (compare 
A., 1902, i, 602; A., 1909, i, 781) it is found that the methylene 
on like 
that of phenylmethylpyrazolone is capable of reacting with the 
arylformamidines. 

Diphenylformamidine reacts with an equimolecular quantity of 
phenylisooxazolone at 120°, yielding aniline and 3-phenyl-4-anilino- 
Poop >C:CH-NHPh, yellow, rhombic 
crystals, m. p. 145°; in a similar manner, di-o-tolylformamidine gives 
3-phenyl-4-0-toluidinomethylene-5-isooxazolone, yellow crystals, m. p. 
170° ; 3-phenyl-4-m-toluidinomethylene-5-isooxazolone, yellow crystals, 
m. p. 158°; 3-phenyl-4-p-ioluidinomethylene-5-isooxazolone, slightly red 
crystals, m. p. 190°; 3-phenyl-4-0-anisidinomethylene-5-isooxazolone, 
yellow needles, m. p. 138° ; 3-phenyl-4-p-anisidinomethylene-5-isooxazo- 
lone, m. p. 168°; 3-phenyl-4-p-phenetidinomethylene-5-isooxazolone, 
m. p. 174°; 3 -phenyl-4--cumidinomethylene-5-isooxazolone, yellow 
needles, m. p. 180°; 3-phenyl-4-m-nitroantlinomethylene-5-isoorazolone 
yellow needles, m. p. 206°, and 3-phenyl-4-p-bromoanilinomethylene-5- 
isooxazolone, a pale yellow substance, m. p. 198°, are all obtainable 
similarly by applying the suitably substituted formamidine. The last- 
named product can also be obtained by the action of bromine on an 
acetic acid solution of phenylanilinomethyleneisooxazolone, when an 
intermediate red monobromo-compound, m. p. 148°, is produced, which 
undergoes rearrangement in solution in pyridine or alcohol with 
formation of the phenylbromoanilinometbylenetsooxazolone., 

No derivatives could be obtained from 3-methylisooxazolone by 
heating with formamidines as the temperature necessary to induce 
interaction caused decomposition of the products. Benzylidenemethy]- 
tsooxazolone, however, if heated with an equimolecular proportion of 
diphenylformamidine at 115—120°, yielded a mixture of benzylidene- 
aniline with 4-anilinomethylene-3-methyl-5-isooxazolone, pale yellow 
crystals, m. p. 158°, which dissolves unchanged in cold dilute alkalis, 
but with a warm solution of potassium hydroxide undergoes decompo- 
sition with deposition of aniline and needles of a potassium salt, 
decomp. 265—270°, of an unidentified substance; the above condensa- 
tion product also reacts with bromine in acetic acid solution with 
precipitation of a yellow substance, which loses hydrogen bromide on 
drying, and when dissolved in alcohol or boiled with water or pyridine 
undergoes rearrangement into p-bromoanilinomethylenemethylisooxazol- 
one, yellow needles, m. p. 204°, also obtainable from benzylidene- 
methylisooxazolone and di-p-bromodiphenylformamidine. A similar 
rearrangement has been previously noted (A., 1902, i, 602), the 
substance m. p. 148° having been since recognised as ethyl a-cyano-B- 
p-bromoanilinoacrylate, O,H,Bre-NH-CH:C(CN)-CO,Et, and the 
explanation of this change appears to be expressed by the following 


group of the isooxazolones of the general formula 


methylene-5-isooxazolone, 
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series of equations: CHR,-CH:NPh + Br,=CHR,-CHBr-NBrPh = 
CR,:-CH:NBrPh+HBr —> CR,:CH:NH°-C,H,Br, in the first stage 
of which the tautomeric form of the anilinomethylene derivative is 
involved. Diphenylformamidine also combines with bromine, giving 
a yellow additive product, m. p. 262°, which on treatment with 
potassium hydroxide solution decomposes into p-bromoaniline, 
p-bromoformanilide, and aniline. 

That the reaction between benzylidenemethylisooxazolone and form- 
amidines is a general one is evidenced by the following compounds 
which were also prepared: 4-0-tolwidinomethylene-3-methyl-5-isoowazo- 
lone, pale red needles, m. p. 206°; 4-m-toluidinomethylene-3-methyl-5- 
isoovazolone, brownish-white needles, m. p. 168°; 4-p-tolwidinomethyl- 
ene-3-methyl-5-isoowazolone, yellow needles, m. p. 204°, which is 
decomposed by an alcoholic solution of hydrogen chloride with forma- 
tion of ammonium chloride and p-toluidine hydrochloride, and on 
treatment with bromine in acetic acid solution gives a yellow additive 
product, m. p. 161—163°; this regenerates the original substance 
when acted on by alcohol or potassium hydroxide; 4-p-anisidino- 
methylene-3-methyl-5-isooxazolone, yellow needles, m. p. 190°; 4-p- 
phenetidinomethylene-3-methyl-5-isooxazolone, yellow needles, m. p. 169° ; 
4-m-axylidinomethylene-3-methyl-5-isooxazolone, colourless crystals, m. p. 
166°; 4-0-anisidinomethylene-3-methyl-5-isooxazolone, yellow crystals, 
m. p. 169°. 

p-Methoxybenzylidenemethylisooxazolone, deep yellow crystals, m. p. 
178°, was prepared by a similar method to the corresponding benzyl- 
idene compound, namely, by the action of anisaldehyde and hydro- 
chloric acid on the reaction mixture obtained from ethyl acetoacetate 
and hydroxylamine hydrochloride in aqueous alcohol containing some 
pyridine. It reacts with the formamidines in a similar manner to the 
benzylidene derivative, and on heating with di-y-cumylformamidine 
gave 4-y/-cumidinomethylene-3-methyl-5-isooxazolone, a yellow, crystalline 
substance, m. p. 192°, together with anisylidene-y-cumidine, colourless 
crystals, m. p. 71°. 

When a suspension of benzoylanilinomethyleneacetanilide, 

NHPh-CH:CBz:CO-NHPb, 

in alcohol is warmed for several hours with rather more than an 
equimolecular proportion of hydroxylamine hydrochloride and pyridine, 
there is produced 5-phenylisoowazole-4-carboxyanilide, 

N=CH 

b-opn2e CO:NHPh, 
colourless needles, m. p. 135°, from the solutions of which in alkali 
acids precipitate benzoyleyanoacetanilide, CN-CHBz:CO-NHPh, m. p. 
203°. In a similar manner, 5-phenylisoowazole-4-carboxy-o-toluidide, 
colourless needles, m. p. 114°, can be obtained from o-toluidino- 
methylenebenzoylaceto-o-toluidide, and by solution in alkali and 
reprecipitation by acid is converted into benzoylcyanoaceto-o-toluidide, 
colourless needles, m. p. 132°; also 5-phenylisooxazole-4-carboxy-p- 
toluidide, colourless needles, m. p. 158°, was prepared, which by 
Successive treatment with alkali and acid yielded benzoyleyancacsto-p- 
toluidide, colourless needles, m. p. 180°; in the preparation of the 


4d 2 
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p-toluidinomethylenebenzoylaceto-p-toluidide required for the last 
synthesis, a quantity of ethyl a-benzoyl-p-toluidinoacrylate, 
C,H,Me-NH:CH:CBz:CO,Et, 

yellow flakes, m. p. 98°, was obtained. In an analogous manner, 
p-anisidinomethylenebenzoylaceto-p-anisidide, yellow crystals, m. p. 196°, 
obtainable by heating a mixture of ethyl benzoylacetate and di-p- 
anisylformamidine at 140°, could be converted into 5-phenylisooxazole- 
4-carboxy-p-anisylamide, colourless needles, m. p. 142°, which under 
the influence of alkali rearranges to benzoylcyanoaceto-p-anisidide, 
colourless needles, m. p. 194°. 

Derivatives of 5-methylisooxazole-4-carboxylic acid can be obtained 
by taking arylaminomethyleneacetoaceto-arylamides in place of the 
analogous derivatives of benzoylacetic acid in the immediately pre- 
ceding general synthetic reaction, and the products under the influence 
of alkali readily pass into the corresponcing amides of cyanoacetoacetic 
acid ; 5-methylisooxazole-4-carboxy-o-toluidide, colourless needles, m. p. 
112°, is converted by alkali into cyanoacetoaceto-o-toluidide, 

CN-CHAc’CO:NH:-C,H,Me, 
colourless needles, m. p. 110° ; 5-methylisooxazole-4-carboxy-p-toluidide, 
colourless needles, m. p. 140°, is converted by alkali into cyanoaceto- 
aceto-p-toluidide, colourless needles, m. p. 176°. 5-Methylisoowazole-4- 
carboxyanilide, a colourless substance, m. p. 136°, which rearranges 
to cyanoacetoacetanilide, is difficult to isolate on account of its 
considerable solubility. 

During the course of the investigation the following substances 


were also obtained apparently for the first time: ethyl m-xylidino- 
methyleneacetoacetate, C,H,Me,*N H:CH:CAc’CO,Et, colourless crystals, 
m. p. 122°, by heating ethyl acetoacetate with di-m-xylylformamidine 
at 120°; cyanoaceto-m-toluidide, colourless crystals, m. p. 138°, by 
heating together ethyl cyanoacetate and m-toluidine for several hours 
at 160°; cyanoaceto-p-anisidide, colourless crystals, m. p. 138°, by 
heating the two components at 160—170°. D. F. T. 


Oxindole and Thio-oxindole. Cuartes Marscua.x (J. pr. Chem., 
1913, [ii], 88, 227—250).—A recapitulation and extension of previous 
work (A., 1912, i, 303, 575).—Thionaphthenquinone reacts with 
hydrazine hydrate in boiling alcoholic solution, yielding a substance 
(probably a hydrazone), which crystallises in yellow leaflets, m. p. 
128°, and when heated above its m. p. decomposes into nitrogen and 
thio-oxindole (2-keto-2 : 3-dihydro-l-thionaphthen). The latter com- 
pound is best prepared by heating o-thiolphenylacetic acid with 
phosphoric oxide in benzene solution. When prepared by this method 
and submitted to steam distillation, it is generally obtained in stout 
prisms, m. p. 44—45°, which on distillation under ordinary pressure 
are transformed into slender needles, m. p. 33—34°. The more fusible 
modification is also formed by distilling o-thiolphenylacetic acid alone, 
or heating it with acetic anhydride and distilling the product in steam. 
It differs from the modification of higher m. p. in giving at once a deep- 
blue coloration with ferric chloride. Only in one instance has it been 
found possible to transform the modification of m. p. 33—34° into the 
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less fusible variety, a specimen of the former substance, obtained 
by heating o-thiolphenylacetic acid with phosphoric oxide in benzene 
solution, being converted into the modification of higher m. p. by 
acidifying its solution in cold aqueous sodium hydroxide. 

On treatment with nitrous acid, thio-oxindole yields thionaphthen- 
quinone-3-oxime, m. p. 181° (Friedlander, A., 1908, i, 200, gives m. p. 
186°). It couples with benzenediazonium chloride, yielding a substance, 
C,,H,)ON,S, which crystallises in intensely red, lustrous needles, m. p. 
159—160°, and is possibly identical with the phenylhydrazone of thio- 
naphthenquinone (m. p. 165—166°) described by Friedliinder (/oc. cit.). 
With p-nitrobenzenediazonium chloride it forms a red azo-dye, 

C,,H,0,N,S, 
m. p. 271—272°. 

The azo-dyes from a- and B-napbthalenediazonium chlorides crystallise 
in stout, brown needles, m. p. 192—193° and 154—156° respectively. 

When heated with o-methoxybenzaldehyde in alcoholic solution in 
the presence of piperidine, thio-oxindole yields 2-keto-3-0-methoxy- 
benzylidene-2 : 3-dihydro-1-thionaphthen, 


OMe-0,H,-CH:0<h,, >, 


which forms yellow needles, m. p. 96—98°, and is hydrolysed by 
alcoholic potassium hydroxide to a-thiolphenyl-o-methoxycinnamic acid, 
OMe:C,H,°CH:C(C,H,°SH)-CO,H, crystallising in stout, colourless 
needles, m. p. 134—136°. 

It condenses with thionaphthenquinone-2-p-dimethylanil and 
acenaphthene in hot glacial acetic acid solution containing a little 
sulphuric acid, yielding 2 :3’-bisoxythionaphthen (Friedlander, A., 
1908, i, 673) and 8-oxy-6-oxythionaphthenylacenaphthene (Bezdzik and 
Friedlander, Joc. cit.) respectively. 

When heated with isatin in alcoholic solution, thio-oxindole forms an 


additive compound, S<UtH*>CH-C(OH)<oit4>NH, crystallising in 


colourless needles, which gradually become red at 135°, m. p. 155—160°. 
The additive compound gives a brown coloration with sulphuric acid, 
and when heated for a short time with glacial acetic acid containing a 
few drops of strong hydrochloric acid, is converted into 3’-indowyl- 


3-thionaphthen-2'-one, SCE >0:0< Ce >NH, which crystallises in 


lustrous, silky, brown needles, m. p. 230°, and may also be obtained by 
the interaction of thio-oxindole or 0-thiolphenylacetic acid and isatin 
in the presence of a mixture of glacial acetic and sulphuric acids 
(1:2) at the ordinary temperature. 
(3’)-5’ : 7’-Dichloroindoxyl-3-thionaphthen-2'-one, 
C,H , H,Cl 
SOs >o:0< oi > NH, 

prepared by maintaining a solution of 5:7-dichloroisatin and thio- 
oxindole in the above acid mixture for three hours at the ordinary 
temperature, crystallises in dark brown needles, m. p. 330°. 


The corresponding dibromo-derivative, from 5 :7-dibromoisatin, forms 
brown needles, m. p. 331°. F. B. 
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The Anthraquinone Series. III. Anthraquinonethiazoles. 
Fritz Unimann and WattHer JuneHans (Annalen, 1913, 399, 
345—352).—2-Phenyl-4 : 5-(2’ .: 1')-anthraquinonethiazole (formula 1), 

S—oPh ™ P: 291° (corr.), yellowish-green needles, 
l is obtained by boiling 2- ee 
anthraquinone with sulphur and naphthalene, 
WW) Bee, or, better, by heating 1-chloro-2-aminoanthra- 
i with potassium thiobenzoate and 
NN soph ° 
phthalene at about 225°. 
(I) 2-Phenyl-4 : 5-(1' : 2’) - anthraquinonethiazole 
y qY 
formula II), m. p. 260° (corr.), brown needles, and 2-phenyl- 
P apheny 
CO- ¢- CH: C- N. 
4: 5-(2' : 3’)-anthraquinonethiazole, C,H ,< « >OPh, m. p. 
CO: C: CH:C 
N==CPh 336—337° (corr.), faintly ae crystals, are 
| | prepared by the latter method from 2-bromo- 
~ A 4 l-aminoanthraquinone and  3-bromo-2-amino- 
) anthraquinone respectively. The last-mentioned 
thiazole does not possess dyeing properties. 
AY (II. 1:3-Dibromo-2-aminoanthraquinone and 
potassium thiobenzoate react in boiling amyl 
alcohol, the initially-formed thiazole being converted into a thiazole- 
3: 3'-disulphide, C,.H.)0,N,S,, m. p. about 385° ; by a similar method, 
1-chloroanthraquinone is converted into the anthraquinonyl- 1 : 1’-di- 
sulphide, m. p. 359°, obtained by Gattermann from anthraquinonyl- 1- 
mercaptan. C. 8. 


Selenodiarylamines. WituEenm Cornetius (J. pr. Chem., 1913, 
[ii], 88, 395—408).—The selenium analogues of thiodiphenylamine 
and its derivatives are readily obtained by heating diarylamines with 
selenium dichloride in benzene solution (compare Weizmann and 
Stephen, P., 1913, 29, 196). 


Selenodiphenylamine, N H< Oe >Se, prepared from diphenylamine, 


crystallises in small, lustrous, yellow leaflets, m. p. 195°, which 
become greenish on exposure to air, owing to slight oxidation. Its 
constitution has been established by the formation of carbazole on 
distilling the substance with zinc dust or iron filings. With ferric 
chloride in alcoholic solution, it yields an emerald-green coloration. 
When heated with methy! iodide in methyl-alcoholic solution, it forms 
a methyl derivative, which crystallises in white needles, m. p. 138—139°, 
and is freed from the accompanying green oxidation product by reduc- 
tion with sulphurous acid in alkaline solution. The methyl derivative 
resembles the parent substance in yielding various characteristic 
colorations on treatment with oxidising agents. It forms a yellow 
nitro-compound, which is converted by reduction and subsequent 
oxidation with ferric chloride into a red dye. 

When heated with acetic anhydride, selenodiphenylamine forms an 
acetyl derivative, crystallising in white flakes or stout, lustrous, prismatic 
crystals, m. p. 176°. 

On treatment with concentrated nitric acid at 0°, it yields two 
isomeric dinitroselenoxydiphenylamines, C,,H,0,N,Se, which are readily 
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separated by taking advantage of the insolubility of the a-isomeride in 
alcohol. The a-isomeride crystallises in clusters of small, light brown 
needles, melts with decomposition, and dissolves in aqueous alkalis and 
ammonia yielding strawberry-red solutions; the white silver and 
mercuric salts are mentioned. On reduction and subsequent oxidation, 
the a-compound gives rise to the selenium 
O analogue of Lauth’s violet, and, therefore 
Se — ee the ray gages : 
e B-isomeride forms a reddish-brown, 
NO, Y 4 ‘-NO, crystalline mass, and is converted by suc- 
cessive reduction and oxidation into a 
a ‘” reddish-violet dye. When treated with 
dilute nitric acid, selenodiphenylamine 
yields a mononitro-derivative, which, however, could not be separated 
from the accompanying dinitro-derivatives. On reducing the mixture 
of nitro-compouhds with tin and hydrochloric acid, aminoselenodiphenyl- 
amine, NH< C , ON Se, separates in the form of its stanni- 
chloride. This crystallises in lustrous needles, and, on treatment 
with zinc and hydrochloric acid, yields the zincichloride, crystallising 
in small, broad, transparent needles. The free base is liberated from 
the latter compound by aqueous sodium hydroxide and crystallises in 
small, white, pearly, lustrous leaflets ; the hydrochloride is precipitated 
in white needles by passing hydrogen chloride into a benzene solution 
of the base ; the acetyl derivative has m. p. above 330° (decomp.). 
Oxidation of the hydrochloride or zincichloride by means of ferric 
chloride in aqueous solution results in the formation of a dye, which 
is precipitated by the addition of sodium and zinc chlorides in the 
eae 
form of its zincichloride, 2 Se,H,ZnCl,. This crystallises in 
NH0,H,” 
very slender, bronze needles, dyes silk light blue to bluish-violet, and, 
on the addition of alkalis to its hot alcoholic solution, yields the free 
base, which forms a crystalline red powder, and is converted by hydrogen 
chloride in ether solution into the hydrochloride. 
a-Dinitroselenoxydiphenylamine is reduced by stannous chloride and 
hydrochloric acid to diaminoselenodiphenylamine stannichloride, 
oNH<Ostla(N Hs) S80, H,SnCl,,H,0. 
oH,(NH,) ' (Rs 
This erystallises in slender, lustrous, yellowish-brown needles, and is 
converted by the addition of zinc to its aqueous solution into the 
zincichloride, which is oxidised by ferric chloride to selenonine, the _ 
selenium analogue of Lauth’s violet. The latter compound separates 
| N—O,H,(NH,)\ 
in the form of its zincichloride, 2 | \ / er HZaCly, in very 
NH:C,H,——- 
slender, felted, reddish-brown needles, having a bronze lustre. The 
dye base, obtained from the zincichloride by the action of aqueous 
sodium hydroxide, crystallises in small bronze needles and forms a 
hydrochloride, which crystallises in long, slender, felted needles, having 
a bronzy-green lustre, and dyes silk turquoise-blue. 
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The selenium analogue of methylene-blue has been prepared by the 
action of hydrogen selenide on p-nitrosodimethylaniline and subse- 
quent oxidation of the resulting compound with ferric chloride in 
hydrochloric acid solution. 


Selenophenyl-B-naphthylamine, NH<CHE se, prepared by heating 


phenyl-8-naphthylamine with selenium dichloride in benzene solution, 
crystallises in small, yellow needles, m. p. 176°, and gives a greenish- 
blue coloration with sulphuric acid. 

Seleno-a-dinaphthylamine, NH<GMH*>Se, from aa-dinaphthyl- 
amine, forms small, yellow needles, m. p. 176—177°. 

Seleno-B-dinaphthylamine crystallises from benzene in slender, felted, 
yellowish-green needles, from nitrobenzene in long, pointed prisms, 
m. p. 245°, and from alcohol in tabular crystals. On treatment with 
nitric acid in acetic acid solution, it yields a yellow nitro-compound. 

Seleno-p-ditolylamine crystallises in yellow, lustrous, broad scales, 
m, p. 240°. F. B. 


New Derivatives of Artemisin and of Santonin. II. Enrico 
Rint and Temistocie Jona (Atti R. Accad. Lincei, 1913, [v], 22, 
ii, 283—32. Compare this vol., i, 748).—When artemisin is reduced 
with hydrogen in presence of palladium-black, a-tetrahydroartemisin, 
C,,H,,0, is obtained. It crystallises in plates, m. p. 192—193°, 
[alp + 49°60° (in 2°671% alcoholic solution). From the mother-liquora 


second hydro-derivative, {-tetrahydroartemisin, eer: m. p. 


165—167°, can be obtained. This substance has [a|>> +65°15° (i 
2°670% alcoholic solution). Both tetrahydroartemisins are stable 
towards Baeyer’s reagent. a-7'etrahydroartemisinsemicarbazone, 
C,,H,.0,:;CH,ON,, 
decomposes at 245°. -Tetrahydroartemisinsemicarbazone, 
C,,H,.0,:-CH,ON,, 
decomposes at 257—258°. a-Tetrahydroartemisinoxime, C,,H,.0,-NOH, 
decomposes at 248°. £-T'etrahydroartemisinoxime, 
C,,H,.0,:NOH, 
decomposes at 242°. Artemisinoxime yields a-tetrahydroartemisin 
when hydrogenated in presence of palladium-black. When a-tetra- 
hydroartemisin is dissolved in sodium hydroxide and the solution 
acidified with sulphuric acid at a low temperature, a-tetrahydroartemisintc 
acid can be extracted with chloroform ; it softens and loses water at 
55°, decomposing at 118°. Its sodiwm salt crystallises in needles. 
B-Tetrahydroartemisinic acid is similarly prepared, and is much more 
stable. It forms needles, m. p. 218—220° (decomp.), and on titration 
with alkali gives figures agreeing with the composition 
C,,H,,0,°CO,H. R. V. S. 


Action of the Halogens on Artemisin. Enrico Rimini and 
TemisTocLeE Jona (Atti R. Accad. Lincei, 1913, [v], 22, ii, 71—74. 
Compare preceding abstract).— When a solution of artemisin in glacial 
acetic acid is treated with a solution of hydrogen bromide and bromine 
in the same solvent, artemisin dibromide hydrobromide, C,,H,,0,Br,, i8 
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obtained. This unstable oxonium compound, which readily loses 
bromine, forms lustrous, red crystals which decompose at 94°. Under 
slightly different experimental conditions, the compound described is 
accompanied by monobromoartemisin, C,,H,,0,Br, a stable, yellow 
substance which becomes red at abaut 70° and decomposes at 95°. 

Artemisin di-iodide hydriodide, C,)»H,,O,1,, similarly prepared, is a 
brown, crystalline substance, m. p. 118—119° (decomp.). 

By the action of chlorine on a chloroform solution of artemisin at 
15°, a chloroartemisin, C,,H,,0,Cl,, is obtained, but the preparation is 
uncertain ; the substance crystallises in needles, which decompose at 
212°. When the chlorination is effected at 20°, a crystalline chloro- 
artemisin, |C,,H,,0,Cl,, is obtained ; it decomposes at 133°. 

R. V. 8. 


Identity of Lycorine and Narcissine. Yasuniko Asanina and Y, 
Suen (Arch. Pharm., 1913, 251, 357—360).—The authors have 
examined the base lycorine, which together with a second base 
sekisanine was isolated by Morishima (A., 1899, i, 93) from the bulbs of 
Lycoris radiata. They are of opinion that lycorine, C,,H,,0,N, m. p. 
275° (decomp.), darkening at about 240°, [a]i? — 123°7° in alcohol and 
pyridine (hydrochloride, colourless needles, m. p. 217°; picrate, m. p. 
195—202° [decomp.], yellow leaflets), is identical with the alkaloid 
narcissine, C,,H,,O,N, m. p. 266—267°, [a], — 95°8°, colourless prisms 
(hydrochloride, m. p. 198—199°, colourless needles; picrate, m. p. 
196—199°, yellow leaflets), obtained by Ewins (T., 1910, 97, 2406) 
from the bulbs of Narcissus pseudonarcissus. 0. S. 


Formula of apoMorphine Hydrochloride. Vincenzo Paouini 
(Atti R. Accad. Lincei, 1913, [v], 22, ii, 121—125).—Estimations of 
the water of crystallisation in apomorphine hydrochlcride from various 
sources all indicate }H,O. The amount of chlorine in the salt is that 
required by the formula C,,H,,O,N,HC!,?H,O, and the elementary 
analysis of apomorphine gives the composition C,,H,,O,N. Dibenzoyl- 
apomorphine has, in freezing benzene, the composition required by the 
formula C,,H,,N(OBz),. R. V. 8. 


Preparation of Hydrogenised Alkaloids of the Morphine 
Group. Hermann OLDENBERG and Baserre OxpenserG (D.R.-P. 
260233).—Alkaloids of the morphine group are readily hydrogenised 
by the action of hydrogen in the presence of colloidal palladium, or a 
metal of the platinum group. Hydromorphine, C,,H,,O,N,H,0, fine 
needles, m. p. 155—157°, is obtained when morphine hydrochloride 
(10 parts) in 250 parts of water is shaken with a mixture of colloidal 
palladium (1 part) in 10 parts of water which has been saturated with 
hydrogen ; the hydrochloride forms microscopic prisms ; the sulphate is 
less readily obtained in crystalline form ; it gives the colour reactions 
of Fréhde, Husemann, and Marquis. 

Hydrocodeine, rhombic crystals, m. p. 62—63°, has also 1 mol. water 
of crystallisation and gives Fréhde’s and Hesse’s colour reactions. 

Tetrahydrothebaine, C,,H,,O,N, is prepared from thebaine and 
responds to Fréhde’s and Erdmann’s reagents ; the hydrochloride forms 


ee 
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prisms ; the hydrogen tartrate is obtained by the reduction of thebaine 


hydrogen tartrate. 
The therapeutic action of these compounds is also discussed. 
F. M. G. M 


Berberine. II. Berberrubine, Grore Frericus and P. Stoepen 
(Arch. Pharm., 1913, 251, 321—339).—Berberrubine is best obtained 
by heating well dried berberine chloride at about 190° in a slow 
current of carbon dioxide. There can be little doubt that anhy- 

drous berberrubine contains 

a I the annexed group. Since 

OMe oe ar Pes aan a CH: it is readily converted into 

' 3 berberine iodide by treat- 

oe a aharls Bo a's ment with methyl iodide, 

other alkyl haloids may be expected to produce homologous berberines. 

Thus a large excess of ethyl iodide on the water-bath converts 

berberrubine into ethylberberrubine iodide (homoberberine todide), 

C,,H,,O,NI, yellow or yellowish-brown needles, which reacts with 

boiling alcoholic V/2-potassium hydroxide and acetone to form ethylber- 

berrubineacetone, C,,H,.O,N, m. p. 159°, from which the salts of ethyl- 

berberrubine are obtained by heating with dilute acids ; the chloride, 
C,, H,,0,NC1,2H,0, is described. 

By boiling with dilute acetic and sulphuric acids and zinc and 
a little platinum, ethylberberrubine chloride is reduced and yields, 
after basification with aqueous ammonia, ethyltetrahydroberberrubine, 
C,,H,,0,N, m. p. 129°, faintly yellow crystals, which resembles tetra- 
hydroberberine throughout. 

Berberrubine reacts additively, not only with alkyl haloids, but also 
with other organic halogen compounds. Ethyl bromoacetate and 
alcohol on the water-bath convert it into the bromide of ethyl ber- 
berrubineacetate, C,,H,.O,NBr, yellow crystals, which is converted by 
digestion with silver oxide and hot water into berberrubineacetic acid, 
C,,H,,0,N,5H,O ; a hot aqueous solution of the latter is converted 
into the hydrochloride, C,,H,,O,N,HCI,2H,O, yellow crystals, by 
N-hydrochloric acid. 

In a similar manner, berberrubine and ethyl a-bromopropionate 
yield the bromide of ethyl berberrubinepropionate, C,,H,,0,NBr, yellow 
needles, from which berberrubinepropionic acid, C,.H,,0,N,2H,0, 
yellow needles, ,is obtained ; the hydrochloride of the latter also 
crystallises in yellow needles. Berberrubine does not react with ethyl 
B-iodopropionate. 

Berberrubine, unlike berberine, is attacked by oxidising agents 

most readily in its methoxylated benzene 

O--CH, nucleus. By treatment with hot 25% nitric 
° S| ~ acid it yields two crystalline substances, 
aN O berberrubinone and berberrubinic acid, — 
| of which are obtained in the form o 

ON/\ A/S nitrates. Berberrubinone nitrate (annexed 
O CH, formula) forms dark green, almost black, 

YY \ANG . ae which are deep red by transmitted 

2 light, is converted into a sulphate (or mixture 
NO, of normal and hydrogen sulphates), dark 
green crystals, by hot dilute sulphuric acid, 
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and by treatment with boiling dilute sulphuric acid and 30% sodium 

hydrogen sulphite is reduced to the sulphate of the corresponding 

quinol, berberrubinol sulphate, a yellow substance. From the hot 

solution of the latter, saturated sodium hydrogen carbonate liberates 

berberrubinol, C,,H,,0,N,3H,O, an amorphous, dark red powder. 

Anhydrous berberrubinol is a phenol- 

O-CH, betaine, and is therefore a completely 

On demethylated berberine; it is not 

identical with Perkin’s berberoline, 

, NAN which has the same composition. 

00,H-cH:cH/ > Berberrubinic acid nitrate (annexed 

2 formula) and the corresponding 

CH, chloride, ©,,H,,O,NCl, form golden- 

NO yellow crystals, and are decomposed 

“ by water with the formation of Jber- 

berrubinic acid, an amorphous, yellow substance, which is probably a 

betaine ; it has not been obtained entirely free from the nitrate or 
chloride. 

A hot aqueous solution of berberrubine is converted by sodium 
hypochlorite into chloroberberrubine, C©,,.H,,O,NCI, reddish-brown 
needles, which forms a chloride, C,yH,,O,NCI,,3H,O, orange-yellow 
crystals. Chloroberberrubine certainly contains the chlorine atom in 
the methoxylated benzene nucleus (probably in the meta-position to 
the methoxy-group), because by the prolonged action of sodium hypo- 
chlorite it is converted into the lactam chloride, 

NCl-CO—C:CH:0:0. 
ph ee Pee 
m. p. 114°, colourless needles, of w-aminoethy!piperonylcarboxylic acid ; 
the lactam-chloride, which can also be obtained by the action of 
sodium hypochlorite on berberine chloride or bromoberberrubine in hot 
aqueous solution, is converted into Perkin’s lactam, m. p. 181°, by 
treatment with hot aqueous sodium sulphite. 

Chloroberberrubine is reduced to chlorotetrahydroberberrubine, 
C,,H,,0,NCl, m. p. 142°, colourless crystals (hydrochloride, white, 
crystalline powder), by zinc and platinum and hot dilute acetic and 
sulphuric acids, and reacts with methyl iodide at 100° to form chloro- 
berberine iodide, C,,H,,O,NCII ; the latter, which resembles berberine 
iodide in its behaviour, reacts with alcoholic V/2-potassium hydroxide 
and acetone to form chloroberberineacetone, C.,H,.0,;NCl, m. p. 171°, 
yellow crystals. The following substances are obtained by methods 
similar to the preceding: bromoberberrubine, U,,H,,O,NBr, reddish- 
brown needles, and its chloride, C,,H,,0,NCIBr,3H,O, yellow crystals ; 
bromotetrahydroberberrubine, C,,H,,O,NBr, m. p. 145°, colourless 
crystals ; bromoberberine iodide, C,)H,,0,NBrI, golden-yellow leaflets, 
and bromoberberine acetone, O,,H»,0,N Br, m. p. 153°, yellow crystals. 

C. 8. 


Preparation of Hydrastinine from Berberine. EmmMANnvuEL 
Merck (D.R.-P. 259873. Compare Voss, A., 1910, i, 415; Freund, A., 
1912, i, 383, 487).—Phenyltetrahydroberberine (m. p. 222°) when 
digested with methyl iodide furnishes a methiodide, m. p. 243°. 

Phenyldihydroberberine on electrolytic reduction gives rise to two 

e 
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stereoisomeric phenyltetrahydroberberines with m. p.’s 222° and 
202—204°; these can be separated by fractional crystallisation of 
their sulphates ; the methiodide of the isomeride (m. p. 202—204~) has 
m. p. 247°. 

When either of the foregoing phenyltetrahydroberberines is digested 
with silver chloride, and subsequently reduced with sodium amalgam, it 
yields a base, C,,H,,O,N, m. p. 112—113° (the hydriodide has m. p., 
- 218°), which on oxidation gives rise to hydrastinine. F. M, G. M. 


Reactions of the Formamidines. IV. Franx Burnett Darns, 
O. O. Matuets, and J. T. Meyers (J. Amer. Chem. Soc., 1913, 35, 
970—976. Compare this vol., i, 1086).—The previous investigations 
have indicated that the general reaction of formamidines with 
compounds containing methylene hydrogen may be formulated : 

CH,XY +NR‘CH:NHR =CXY:CH:NHR +NH,R. 
If Y is a carbethoxy-group the amine produced can react with it to 
give an amide and an alcohol. The occurrence of the second reaction 
is more marked the higher the temperature. 

p-Aminophenylbenzy! ether)(hydrochloride, m p. 222—223°; benzoyl 
derivative, m. p. 226—227° ; benzylidene derivative, colourless leaflets, 
m. p. 118°; anisylidene derivative, m. p. 150°) when warmed with 
ethyl orthoformate readily enters into reaction, producing di-p-benzyl- 
oxydiphenylformamidine, C,H,O-C,H,N:-CH*NH:°C,H,°OC_H,, colour- 
less crystals, m. p. 153° ; hydrochloride, m. p. 261° ; picrate, m. p. 209°. 
When heated with ethyl cyanoacetate at 120—130°, the formamidine 
reacts, producing aminophenylbenzy! ether and ethyl a-cyano-B-p-benzyl- 
oxyanilinoacrylate, CH,Ph*O°C,H,-NH°CH:C(CN)-CO,Et, brown 
crystals, m. p. 120°. The formamidine reacts in the usual manner 
with ethyl malonate, giving ethyl p-benzyloxyanilinomethylenemalonate- 
p-benzyloxyanilide, colourless crystals, m. p. 131°, as with ethyl 
malonate the molecule of amine produced in the first stage of the 
reaction is always found to enter into amide formation. Ethyl aceto- 
acetate with the formamidine yields products of both the first and second 
stages of the reaction, giving ethyl p-benzyloxyanilinomethyleneaceto- 
acetate, CH,Ph:O-C,H,-NH°CH:CAc’CO,Et, a pale yellow substance, 
m. p. 95°, together with p-benzyloxyanilinomethyleneacetoaceto- 
p-benzyloxyanilide, fine, yellow needles, m. p. 164°. 

As was to be expected from experiments with other formamidines, 
phenylmethylpyrazolone readily reacts with di-p-benzyloxydiphenyl- 
formamidine, giving 1-phenyl-4-p-benzyloxyanilinomethylene-3-methyl- 
5-pyrazolone, red needles, m. p. 181°. 

When ethyl orthoformate is heated with p-aminodimethylaniline at 
125° for two hours, di-p-dimethylaminodiphenylformamidine, m. p. 157°, 
is obtained, which gives a yellow monohydrochloride, m. p. 233°, a 
dihydrochloride and a colourless trihydrochloride, m. p. 193°; picrate, 
m. p. 172°. The formamidine reacts with ethyl malonate, yielding _ 
ethyl p-dimethylaminoanilinomethylenemalonate-dimethylaminoanilide, 
NMe,°C,H,*NH:°CH:0(CO,Et)-CO-NH-C,H,-NMe,, m. p. 142°, and 
with ethyl cyanoacetate giving ethyl a-cyano-B-p-dimethylaminoanilino- 
acrylate, NMe,*C,H,-NH-CH:C(CN)-CO,Et, colourlessneedles, m. p. 134°. 
When heated with ethyl acetoacetate the amidine produced phenylene- 
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dimethyldiamine and p-dimethylaminoanilinomethyleneacetoaceto-p-di- 
methylaminoanilide, NMe,°C,H,;-NH:CH:CAc:CO:NH-C,H,-NMe,, 
m. p. 178°, together with a little ethyl dimethylaminoanilinomethylene- 
acetoacetate, m. p. 88°. 

Di-p-tododiphenylformamidine, C,H,I°-N:CH*NH:C,H,I, colourless 
needles, m. p. 175°, is easily obtained by the combination of p-iodo- 
aniline and ethyl orthoformate at water-bath temperature; hydro- 
chloride, m. p. 249°; picrate, dark yellow crystals, m. p. 226°. With 
ethyl cyanoacetate at 125° it produces ethyl a-cyano-B-p-iodoanilino- 
acrylate, brown needles, m. p. 154°, whilst with ethyl malonate 
ethyl p-iodoantlinomethylenemalonate-p-iodoanilide, 

C,H,I-NH-CH:C(CO,Et)*CO-N H-O,H,I, 

colourless crystals, m. p. 176°, is obtained. With ethyl acetoacetate 
the products are iodoaniline, ethyl p-codoanilinomethyleneacetoacetate,, 
0,H,I-NH-CH:CAc’CO,Et, colourless crystals, m. p. 96°, and p-iodo- 
anilinomethyleneacetoaceto-p-iodoanilide, m. p. 184°. The formamidine 
also reacts with acetylacetone, producing p-iodoanilinomethyleneacetyl- 
acetone, CAc,:-CH*NH-C,H,I, pale yellow needles, m. p. 180°, whilst 
with benzylidenemethylisooxazolone at 140°, 3-methyl-4-p-iodoanilino- 
methylene-5-isooxazolone, eG OON H:C,H,I, yellow crystals, 
m. p. 208°, is obtained. The benzylidene derivative, m. p. 85°, and 
anisylidene derivative, colourless needles, m. p. 151°, of p-iodoaniline 
were also prepared. 

5-Iodo-o-toluidine (acetyl derivative, m. p. 176°, reacts quantitatively 
with bromine in chloroform solution producing 5-bromoaceto-o-toluidide, 
m. p. 158—159°; benzylidene derivative, colourless needles, m. p 55°) 
also reacts with ethyl orthoformate, giving di-5-iododi-o-tolylform- 
amidine, C,H,MeI-N:CH-NH°C,H,Mel, needles, m. p. 169°; hydro- 
chloride, m. p. 254°. This formamidine shows the usual behaviour 
towards compounds containing the methylene group, for example, 
with ethyl acetoacetate it forms ethyl 5-iodo-0-toluidinomethyleneaceto- 
acetate, m. p. 137—138°, and 5-iodo-0-tolwidinomethyleneacetoaceto-5- 
todo-o-toluidide, silky needles, m. p. 238°. With ethyl cyanoacetate 
and malonate the reaction products are ethyl 5-iodo-a-cyano-o-toluidino- 
acrylate, m. p. 207°, and ethyl 5-iodo-0-toluidinomethylenemalonate- 
5-iodo-o-toluidide, m. p. 201°. At 120° with benzylidenemethyliso- 
oxazolone the formamidine gives rise to 3-methyl-4-iodotolwidino- 
methylene-5-isooxazolone, needles, m, p. 209°. D. F. T. 


Preparation of Carbazolemonosulphonic Acids and their 
9-Alkyl Derivatives. Lxorotp Cassetua & Co. (D.R.-P. 260898. 
Compare this vol., i, 516).—When carbazole (17 parts) is dissolved in 
10—15 parts of hot nitrobenzene and cooled to 0° (when part of the 
carbazole separates), treated with chlorosulphonic acid (12 parts), and 
the temperature subsequently allowed to rise to 20°, it furnishes 
carbazolesulphonic acid, which is isolated in the form of its sodium salt, 
colourless, glistening leaflets ; the bariwm salt, glistening scales, is more 
sparingly soluble. This compound condenses with p-nitrosophenol in 
concentrated sulphuric acid solution to furnish soluble blue dyes 
containing sulphur. 
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9-Ethylcarbazolesulphonic acid can also be prepared in quantitative 
yield by this method. : F. M. G. M. 


[Preparation of 9-Ethylcarbazole-3 :6-diphthaloylic Acid.] 
Leopotp Cassetia & Co. (D.R.-P. 261495. Compare A., 1911, i, 567), 
—9-Ethylcarbazole reacts with phthalic anhydride and aluminium 
chloride in nitrobenzene solution, yielding 9-ethylcarbazole-3 : 6-di- 


vel nina 00,H-C,H,-CO/” \-—_(¢ \\co-€,H,CO,H 
ic acid, | 
mernee 7 \ Pee 


and this when heated with concentrated sulphuric acid at 100—105° 
during five hours gives rise to 2:3: 6: 7-diphthaloyl-9-ethylcarbazole, 
i ; 
| | |>0€,0,:0,H,. 
7\yE \” F. M.G. M. 


Catalytic Decomposition of Acetonylacetonephenylhydr- 
azone. ALEXANDER E. Arsuzov and N. E. Curucki (J. Russ. Phys. 
Chem. Soc.,.1913, 45, 699).—Catalytic decomposition of acetonylacetone- 
phenylhydrazone at 180—190° in presence of cuprous chloride yields 
ammonia, dimethylaminophenylpyrrole, benzene and aniline, the last 
two products probably arising from the decomposition of a little 
admixed phenylhydrazine. T. H. P. 


Catalytic Decomposition of Methyl Propyl Ketonephenyl- 
hydrazone. ALEXANDER E. Arsuzov and A. P. Friaur (J. Russ. 
Phys. Chem. Soc., 1913, 45, 694—696).—Catalytic decomposition of 
methyl propyl ketonephenylhydrazone at 185—210° in presence of 
cuprous chloride yields, as principal product, propylindole, C,,H,,N, 
which is an almost odourless, pale yellow liquid, b. p. 155—156°/9 mm., 
and forms a picrate, C,,H,,0,N,, m. p. 148—149°. Small proportions 
of secondary gaseous and liquid products also result from the decom- 
position. z. Me. 3. 


Catalytic Decomposition of Dipropyl Ketonephenyl- 
hydrazone. ALEXANDER E. Arsuzov and R. E. Vacner (J. Russ. 
Phys. Chem. Soc., 1913, 45, 697—699).—Catalytic decomposition of 
dipropyl ketonephenylhydrazone at 175—235° in presence of cuprous 
chloride yields principally 3-ethyl-2-propylindole, C,,H,,N, which 
crystallises in unstable, colourless plates, m. p. 45:5°, and forms a 
prcraie, C,,H,,N,C,H,0,N,, m. p. 117°5°. Other products, including 
aniline, are formed in small proportions. z=. me. F. 


Syntheses in the Indole Group. V. Syntheses of J/- and 
C-Substituted Derivatives of Scatole and Methylketole. 
Brrnarpo Oppo (Gazzetta, 1913, 43, ii, 190—211. Compare A., 
1912, i, 649; this vol., i, 755).—3-Acetyl-2-methylindole can be 
obtained in 86% yield by the action of acetyl chloride on the magnesium 
derivative of 2-methylindole (loc. cit.). Its hydrochloride, 

C,,H,,ON,HCI, 
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was also prepared. The aurichloride, C,,H,,ON,HCI,AuCl,, becomes 

brown at about 135°, melting at 158° (decomp.). The platinichloride, 

(C,,H,,ON,HCl),PtCl,, blackens above 170°, melting at 195° (decomp.). 

The hydrochloric acid solution of the ketone gives precipitates with 

phosphotungstic acid, potassium cadmium iodide, potassium bismuth 

iodide, and potassium dichromate. 

ume 

1-Acetylscatole, CoH >CH, is obtained by the action of acetyl 
NAc 


chloride on the magnesium derivative of scatole, a low temperature 
being maintained with ice. It forms colourless needles, m. p. 68°, and 
has about the normal molecular weight in freezing benzene. Its con- 
stitution is shown by its yielding scatole when treated with alcoholic 
potassium hydroxide, and by the fact that it gives no precipitate with 
silver nitrate. In the preparation of l-acetylscatole, a substance crys- 
tallising in needles of m. p. 146° is also obtained. 

2-Acetylscatole is obtained when the above reaction is effected at 
the temperature of the water-bath. Its hydrochloride has the composi- 
tion (C,,H,,ON),,HCI, and its solution gives precipitates with phospho- 
tungstic acid, potassium bismuth iodide, potassium dichromate, and 
gold chloride. The platinichloride has the composition 

(C,,H,,ON,HCl),PtCl,, 

The action of propionyl chloride on the magnesium derivative of 
scatole yields both propionylmethylindoles, which can be separated by 
distillation with steam. 1-Propionylscatole, C,,H,,ON, has m. p. 45°. 
2-Propionylscatole, C,,H,,0N, has m. p. 161°, and when fused with 
potassium hydroxide yields indole-3-carboxylic acid. 3-Propionyl- 
2-methylindole, C,,H,,ON, is obtained from propionyl chloride and the 
magnesium derivative of methylketole ; it forms colourless crystals, 
m. p. 194°, and has about half the calculated molecular weight in 
freezing phenylhydrazine (X for phenylhydrazine is 58°59). Oxidation 
of the substance with potassium permanganate yields acetyl-o-amino- 
benzoic acid. 

3-Butyryl-2-methylindole, C,,H,,ON, is prepared by the action of 
butyryl chloride on the magnesium derivative of methylketole ; it is a 
white, crystalline substance, m. p. 157—158°, and tends to become 
yellow when exposed to the air. 

3-Benzoyl-2-methylindole, C,,H,,ON (from benzoyl chloride and the 
magnesium derivative of methyliketole), forms colourless needles, m. p. 
181°. When the reaction is effected at a low temperature, traces of a 
substance of m. p. 81° are produced, which is probably the |-derivative. 

R. V.S. 


Condensation of Aldehydes with \-Mono-substituted 
p-Diamines. Ricnarp ScuiéeL (J. pr. Chem., 1913, [ii], 88, 
251—256).—An account of the preparation of a number of anils by 
the condensation of acetyl-p-phenylenediamine, p-amino-oxanilic acid, 
and p-aminophenylglycine with aromatic aldehydes. 

The salicylidene, cinnamylidene (m. p. 120°), 3:4-dihydroxybenzylidene, 
vanillidene, and furfurylidene (m. p. 135°) derivatives of p-amino- 
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phenylglycine are prepared by warming the glycine with an alcoholic 
solution of the corresponding aldehyde. 

The benzylidene derivative of j-aminophenyloxamic acid is obtained 
in the form of its hydrochloride, C,,H,,0,N,Cl, m. p. 180°, by heating 
an alcoholic suspension of the oxamic acid with benzaldehyde and 
hydrochloric acid. 

The following compounds were prepared in a similar manner: the 
hydrochlorides of the vanillidene (m. p. 170°), cinnamylidene (m. p. 
125°), and furfurylidene (m. p. 130°) derivatives of p-aminophenyl- 
oxamic acid, and the hydrochlorides of the benzylidene (m. p. 165°), 
vanillidene (m. p. 208°), and cinnamylidene (m. p. 195°) derivatives of 
acetyl-p-phenylenediamine. 

The condensation product from acetaldehyde and p-aminophenyl- 
glycine forms a dark brown powder (decomp. 280°), insoluble in the 
ordinary solvents; attempts to effect a condensation of acetyl-p- 
phenylenediamine and p-aminophenylglycine with formaldehyde and 
acetaldehyde were unsuccessful. 

All the derivatives mentioned above are readily resolved by boiling 
with water or alkali hydroxides into their components, and on account 
of the presence of the azomethine group, are coloured, those of 
p-aminophenylglycine being red. F. B. 


Hydrazones. Luvuiet Veccuiort: (Atti R. Accad. Lincei, 1913, 
[v], 22, ii, 75—76)—Many nitrohydrazones exist in red and in 
yellow modifications. The present paper gives a list of these 
compounds and the forms observed in each instance. R. V. 8. 


Extractives of Muscle. XIV. Carnosine and Carnosine 
Nitrate. Wuapimir GuLewitscu (Zeitsch. physiol. Chem., 1913, 87, 
1—11. Compare A., 1900, i, 516; 1905, i, 726 ; 1906, i, 627; 1907, 
i, 264, 436).—The purification of carnosine nitrate and carnosine is 
described. The nitrate crystallises in large, stellate aggregates of 
needles, m. p. 219° (decomp.), [a], +23°3° in 5% solution. The 
rotatory power increases slightly on dilution ; it falls to about half its 
value in presence of nitric acid. 

Carnosine crystallises in large, colourless needles, which unite to 
rosettes and cauliflower-like aggregates, m. p. 246—250° (decomp.). 
It has an insipid taste, and is strongly alkaline. It has [a], +21°, 
independently of the concentration. No racemisation takes place in 
preparing it from the nitrate. E. F. A. 


Preparation of Chloro- and Bromo-substitution Products of 
Indophenols and Indophenolic Substances or their Leuco- 
derivatives. Bapiscne Aniiin- & Sopa-Fasrik (D.R.-P. 260328 and 
260329).—The action of p-nitrosophenol on carbazoles has previously 
been studied (A., 1906, i, 890 ; 1911, i, 1025), and halogen derivatives 
of these compounds have now been prepared. 

When 4-dimethylamino-4’-hydroxydiphenylamine (230 parts) dis- 
solved in concentrated hydrochloric acid (1700 parts) is treated at 
10—15° with 150 parts of chlorine, it furnishes a dichloro-4-dimethyl- 
amino-4'-hydroxydiphenylamine hydrochloride in quantitative yield 
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which on oxidation gives rise to the corresponding indophenol. Com- 
pounds obtained by the action of chlorine on an o-dichlorobenzene 
solution of the following substances, and their oxidation products are 
described : from p-nitrosophenol with carbazole and the leuco-compound 
of the same ; from p-nitrosophenol with V-methy]- or V-ethyl-carbazole 
and their leuco-compounds. 

II. describes the preparation ot the corresponding bromo-derivatives ; 


in this case the reaction is carried out in o-dichlorobenzene solution. 
F. M. G. M. 


Constitution of Anilopyrine. Lixo Meretto Zampotii (Boll. 
chim. farm., 1913, 52, 502—504).—Polemical. A reply to Comanducci 
(this vol., i, 903). R. V. 8. 


Preparation of Red Condensation Products from Indigotin, 
its Homologues, and Substitution Products. GESELLSCHAFT FUR 
CueMISCHE INDUSTRIE IN Baset (D.R.-P. 260243. Compare this vol., 
i, 763).—The action of phenylacetyl chloride on indigotin yields the red, 
crystalline compounds I or II, according to the conditions of the 


experiment : 
C0-CH,Ph CO- CPh 


OH <Gp 0 >OH, 0H, <6>0:0<5>0,8, 
| 


| 
CH,Ph-CO CPh Co 
(I.) (II. ) 


Analogous compounds prepared from tetrabromoindigotin are also 
described, which are of a somewhat bluer shade. F. M. G. M. 


Benzoylation of Benziminazoles. Lupwia Wo.rr (Annalen, 
1913, 399, 297—309).—The reaction described by Bamberger and 
Berlé, in which secondary benziminazoles yield dibenzoyl-o-phenylene- 
diamine and a fatty acid by treatment with benzoyl chloride and 
aqueous sodium hydroxide, is explained by the author’s experiments on 
the benzoylation of secondary or tertiary benziminazoles. He finds 
that secondary benziminazoles yield a benzoyl derivative. This 
benzoyl derivative or, in the case of a tertiary compound, the benzimin- 
azole itself forms an additive compound with benzoic acid, which 

a NR-COR’ , 
probably has the constitution C.H.<yap, , and is decomposed 
by the alkali, yielding benzoylated o-phenylenediamines and a fatty 
acid, 

[With R. Grin and F. Kotastus.]|—The benziminazoles are treated 
with benzoy! chloride (2 or 4 mols.) and 10% sodium hydroxide (4 or 6 
mols.). The precipitate is treated with ether, whereby the benzoyl 
derivative and oily products are dissolved ; the residue is separated by 
chloroform into the acylphenylenediamine and dibenzoyl-o-phenylenedi- 
amine. 

Benziminazole yields 1-benzoylbenziminazole (in very small 
amount), dibenzoy]-o-phenylenediamine, and dibenzoy/formyl-o-phenylene- 
diamine, NHBz*C,H,-NBz‘CHO, m. p. 155—156°, needles, which is 
converted into formic acid and dibenzoyl-o-phenylenediamine by boiling 
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with alcohol, hydrochloric acid, or sodium hydroxide, and yields, by 
heating at 180—200°, carbon monoxide, benzoic acid, dibenzoyl-o- 
phenylenediamine, and 1-benzoylbenziminazole. 

2- Methylbenziminazole yields 1- =i 2-methylbenziminazole 


O,H —a 2">CMe, 


m. p. 86°, long needles, dibenzoyl- iicitiiittens and dibenzoyl- 
acetyl-o-phenylenediamine, NHBz°C,H,-NBzAc, m. p. 154°, prisms, 
which is converted into acetic acid and dibenzoyl-o-phenylenediamine 
by alcoholic hydrochloric acid or sodium hydroxide. 2-Ethylbenz- 
iminazole yields similar products; 1-benzoyl-2-ethylbenziminazole, 
colourless plates, has m. p. 89°, whilst dibenzoylpropionyl-o-phenylene- 
diamine, m. p. 124°, yields propionic acid and dibenzoyl-o-phenylene- 
diamine by treatment with sodium hydroxide or hydrochloric acid. 


1-Pheny!-2-ethylbenziminazole, C,H ,< NEUD>CEt, m. p. 45°, colour- 


less plates (hydrochloride, C,,H,,N,,HC!,H,O, prisms), is prepared by 
warming o-aminodiphenylamine with propionic anhydride and treating 
the resulting 0-propionylaminodiphenylamine, C,,H,,ON,, m. p. 144°, 
needles, with 1U% hydrochloric acid; by treating the solution with 
sodium carbonate the benziminazole is precipitated. By the action 
of benzoyl chloride and 10% sodium hydroxide at 50°, it yields an oil and 
proptonyl-o-benzoylaminodiphenylamine, NHBz°C,H,:N Ph-COEt, m. p. 
157°, plates, which is converted by warm alcohelic potassium hydroxide 
into propionic acid and o-benzoylaminodiphenylamine. 

By treatment with benzoyl] chloride and 10% sodium hydroxide at 
50—60°, 1-phenyl-2-methylbenziminazole yields acetyl-o-benzoylamino- 
diphenylamine, NHBz'C,H,*NPhAc, m. p. 122° (which is decomposed 
into acetic acid and o-benzoylaminodiphenylamine by hot alcoholic 
sodium hydroxide), a substance, C,.H,,O,N,,m. p. 165°, needles, and an 
oil which yields the substance, m. p. 165°, by further benzoylation. 


The substance, m. p. 165°, is possibly OH,<* + >O-CH:CPh-OBs, 


since it does not develop a coloration with ferric chloride, and is con- 
verted in hot alcoholic solution, by elimination of a benzoyl group, 
into 1-phenyl-2-phenacylbenziminazole, 


OH, <SY>0-cH,-COPh, 


m. p. 119°, large plates or prisms. The latter develops a green 
coloration with ferric chloride, yields the substance, m. p. 165°, by 
benzoylation, and forms a hydrochloride,m. p. 240—245° (decomp.), 
semicarbazone, m. p. 202°, colourless prisms, and phenylhydrazone, m. p. 
164°, colourless prisms. 


Pyrimidines. LXIII. A New Method of Synthesising 
Uramils and Thiouramils. Treat B. Jounson and Norman A. 
SuerHarD (J. Amer. Chem. Soc., 1913, 35, 994—1007).—Etbyl 
phthaliminomalonate reacts with thiocarbamide in warm alcoholic 
solution containing sodium ethoxide, the product being 2-thiouramil, 


oX<taon CH-NH,, which is probably formed by the hydrolysis 


of a previous condensation product ; thiouramil when warmed with 
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sodium hydroxide solution undergoes hydrolysis, giving a substance, 
possibly aminothiomalonuric acid, NH,*CS:N H-CO-CH(NH,)-CO,H. 

Ethyl £-phthaliminoethylmalonate also condenses with thiocarbamide 
in the presence of sodium ethoxide in hot alcoholic solution, forming 
2-thio-5-B-phthaliminoethylbarbituric acid, 

NH:-C CO 

O8< NE oO CH CH, CH, N<p0>0,H, 

prisms, decomp. 265—270° (sodium salt, bright yellow), which on 
hydrolysis yields 2-thio-5-B-aminoethylbarbituric acid, 

OS<HEoG>CH:-CH, CH, NH, 
prisms, decomp. 298—300°, together with phthalic acid. If the 
condensation is effected with carbamide in place of thiocarbamide, 
phthalimide and 2 : 4 : 6-triketo-5-8-hydroxyethy|pyrimidine (5-hydroxy- 
ethylbarbituric acid), CO<N HCO ScH-CH,-CH,-OH, a pale yellow 
powder which did not melt below 300°, were obtained. 

Ethyl anilinomalonate also readily reacts with thiocarbamide 
in the presence of sodium ethoxide, giving rise to 2-thio-7-phenyluramil, 
Os< RH '00>CH-NHPh, orange-coloured prisms, decomp, 250—260°. 
With carbamide, however, a new type of compound was obtained, 
namely, anilinomalonuric acid, NH,*CO-NH:CO-CH(NHPh):CO,H, 
prismatic crystals, which do not melt below 300°. This substance 
when digested with acetic acid undergoes dehydration to y-phenyluramil, 
00 NE OG CH-NHPh, an insoluble, crystalline powder. Allyl- 
thiocarbamide resembles thiocarbamide in behaving normally with 
ethyl anilinomalonate, and gives 2-thio-7-phenyl-1-allyluramil, 

CH(NHPh):C 7.011 «OE 
co<CH(NHPh)‘CO>N-CH, CH:CH,, 
an insoluble powder, m. p. 185—187° (decomp.); sodiwm salt, brown 
powder. 

When ethyl anilinomalonate is added to an alcoholic solution of 
sodium ethoxide, it gives a sodium derivative, which on the further 
addition of p-nitrobenzyl chloride reacts with the formation of two 
substances, one of which is insoluble in ether ; the insoluble substance, 
needles or prisms, m. p. 180—182°, is probably 2-p-nitrobenzylindomyl, 


OH, <p> CH-CH,-C,H,NO,, whilst the soluble substance is ethyl 


p-nitrobenzylanilinomalonate, NO,*C,H,*CH,°C(NHPh)(CO,Et),, an 
oil, which on hydrolysis yields p-nitrobenzylanilinomalonic acid, prisms 
or leaflets, m. p. 205—210° (decomp.). D. F. T. 


Pyrimidines. LXIV. Synthesis of 4-Methyl-5-ethyl- 
cytosine. Treat B. Jonunson and Grorce C. Baruey (J. Amer. Chem. 
Soc., 1913, 35, 1007—1014).—The paper commences with a summary 


of the alkyl derivatives of cytosine, N HOOT Non H,, which 


CH:CH 
have been prepared in the same laboratory. 
When warmed together in sodium ethoxide solution, ethyl ethyl- 
acetoacetate and thiocarbamide react normally, giving the colourless 


4e2 
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sodium salt of 2-thio-4-methyl-5-ethyl-1 : 2 : 3 : 6-tetrahydro-6-pyrimidone, 
os NH COs ort the free substance forming colourl i 
NH-CMe > g urless prisms, 
m. p. 212°; alkylation is effected when the alcoholic solution of the 
sodium salt is treated with an alkyl haloid, for example, benzyl chloride 
gives rise to 2-benzylthiol-4-methyl-5-ethyl-1 : 6-dihydro-6-pyrimidone, 
blocks, m. p. 160°, whilst ethyl bromide yields 2-ethylthiol-4-methyl- 
5-ethyl-1 : 6-dihydro-6-pyrimidone, colourless crystals, m. p. 138°. The 
last-named derivative is converted by a molecular proportion of 
phosphorus pentachloride at 100° into 6-chloro-2-ethylthiol-4-methyl- 
5-ethylpyrimidine, b. p. 177—180°/21—23 mm., which is stable in 
contact with water, but is decomposed by warm alcohol, and also reacts 
with strong alcoholic ammonia at 140—150°, yielding 6-amino-2-ethyl- 


thiol-4-methyl-5-ethylpyrimidine, CEH) >C *SEt, stout blocks, 


m. p. 89—91°. Both the benzylthiol- and the ethylthiol-substituted 
pyrimidines described above are converted by hydrolysis with acids 


into 4-methyl-5-ethyluracil, CO<Ntroh,>CEt, the yield being 


quantitative when the ethylthiol compound is heated with a boiling 
aqueous solution of chloroacetic acid. The same uracil derivative 
is obtained in the action of chloroacetic acid on the parent substance, 
2-thio-4-methy]-5-ethyl-1 : 2 : 3 : 6-tetrahydro-6-pyrimidone. 
2-Ethylthiol-4-methy]-5-ethyl-1 : 6-dihydro-6-pyrimidone, when heated 
with aniline at 100° and with alcoholic ammonia at 150—160°, eliminates 
the thiol group with formation respectively of 2-anilino-4-methy/- 


5-ethyl 1 : 6-dihydro-6-pyrimidone, CN HPh< hoy CEt, m. p. 195°, 


and 2-amino-4-methyl-5-ethyl-1 : 6-dihydro-6-pyrimidone, prisms, m. p. 
281—282° (decomp.) ; hydrobromide, needles, m. p. 160—175°, accord- 
ing to rate of heating; hydrochloride, m. p. 115°, erystallises with 
one H,0. 

Boiling hydrochloric acid converts 6-amino-2-ethylthiol-4-methyl- 
5-ethylpyrimidine into 6-amino-4-methyl-5-ethyl-2 : 3-dihydro-2-pyr- 
imidone (methylethylcytosine), COS ue > CEE, blocks or rect- 
angular prisms, m. p. 295° (decomp.), which is obtained first as the 
hydrochloride, a colourless powder, decomp. at 125°; the hydrobromide, 
blocks, decomp. near 260°; the picrate, needles, mercurichloride, 
phosphotungstate, and potassio-bismutho-iodide were also prepared. 

The sodium salt of 2-thio-4-methyluracil reacts with diphenylmethyl 
bromide in alcoholic solution with formation of 2-diphenylmethylthiol- 


4-methyl-1 : 6-dihydro-6-pyrimidone, OH< py; \p>C'S*CHPhy, m. p. 
214°, in small yield. D. F. T. 


Hydantoins. XXIII. Synthesis of 2-Thiohydantoins from 
Acyl Derivatives of a-Amino-acids. Treat B. Jounson and WALTER 
M. Scorr (J. Amer. Chem. Soc., 1913, 35, 1130—1136. Compare 
Johnson, A., 1912, i, 390; Johnson and Nicolet, A., 1912, i, 53, etc.). 
—The reaction between ammonium thiocyanate and an acy] derivative 
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of an a-amino-acid in acetic anhydride solution appears to be a general 
one, but the only B-amino-acid examined merely underwent acetylation 
without any subsequent reaction with the thiocyanate. 
o-Carboxybenzoylaminoacetic acid, CO,H*C,H,-CO*-NH-CH,°CO,H, 
obtained by the hydrolysis of ethyl phthalylaminoacetate, when heated 
by steam for twenty minutes with a 1} molecular proportion of 
ammonium thiocyanate in 5—7 parts by weight of acetic anhydride, 
gave 2-thiohydantoin, m. p. 225—227°, phthalylaminoacetic acid, m. p. 
192—193°, and phthalic acid. This was the only case in which the 
acylhydantoin could not be isolated, although the results indicate that 
it must have been an intermediate product of the reaction. 
p-Methoxyhippuric acid with ammonium thiocyanate in acetic 
anhydride solution gave ee en 
0°CH WC: ‘ 
ae CO-C,H,"OMe, 
pale yellow prisms, m. p. 166°, whilst m-nitrohippuric acid yielded 
3-m-nitrobenzoyl-2-thiohydantoin, m. p. 198—199°. 
Benzenesulphonylaminoacetic acid in an analogous manner gave rise 


*CH 
to 3-benzenesulphonyl-2-thiohydantoin, Ser co>N'80,Ph, colourless 


needles, m. p. 210-—211° (decomp.). 
The product obtained by a similar process with carbethoxyamino- 
‘CH 
acetic acid was ethyl 2-thiohydantoin-3-carboxylate, ie og COzEt, 


plates, m. p. 168°. 
The application of dibromophenylalanine and benzoylalanine to this 
reaction resulted in the formation of 2-thio-3-acetyl-4-dibromobenzyl- 


. NH-CO , 
hydantoin, dgen Ae OL CHa CoH sBro, plates, m. p. 171° (which on 


hydrolysis gave 2-thio-4-dibromobenzylhydantoin, colourless needles, 
m. p. 243°), and 2-thio-3-benzoyl-4-methylhydantoin, m. p. 158° 
respectively. 

Anthranilic acid under similar treatment merely became converted 
into acetylanthranilic acid. D. ¥. %. 


Hydantoins. XXIV. Action of Ammonium Thiocyanate 
on Lactone Anhydrides of Acylamino-acids. Treat B. Jonnson 
and Water M. Scorr (J. Amer. Chem. Soc., 1913, 35, 1136—1143. 
Compare preceding abstract).—The provisional interpretation of the 
mechanism of the reaction between thiocyanic acid (as ammonium 
thiocyanate) and the acyl derivative of a monobasic a-amino-acid in 
acetic anhydride (Johnson and Nicolet, A., 1912,i, 53)is withdrawn in 
favour of the scheme : 

Co RIN. SCN 
RCO:NH-CH,"CO,H “3 ‘ Go> CH > 
NH--CS 
)- . . . es 1 “(1 4 
RCO-NH:-CH,°CO-NCS —-> bo-cH,-7N COR 
Among the reasons for this new view are the facts that acetic 
anhydride is the only solvent which has been found suitable, and that 
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the first ring formation is a normal change when acylamino-acids are 
heated with acetic anhydride; it has already been shown that the 
lactonoid anhydrides undergo scission by hydrogen chloride, producing 
acid chlorides in a manner analogous to the second change above 
(compare Mohr and Kohler, A., 1910, i, 116). 

In agreement with the above explanation it is found that with 
hippuric acid or benzoylalanine, acylthiohydantoins are not produced in 
acetic acid with ammonium thiocyanate, although if the amino-acid is 
previously heated with acetic anhydride the resulting lactonoid 
anhydride readily gives rise to the corresponding acylthiohydantoin 
in acetic acid solution. 

Acetylphenylglycineand ethy! hippurateare not affected byammonium 
thiocyanate in acetic anbydride, thus indicating the necessity for the 
presence of unsubstituted hydrogen at the nitrogen atom and at the 
carboxyl group. With benzamide, no evidence of the formation of 
benzoylthiocarbamide was obtained; this is a further reason for 
discarding the old theory of formation in favour of that now 
suggested. 

Contrary to expectation, the lactim of a-benzoylamino-B-phenyl- 
acrylic acid failed to react with thiocyanic acid in acetic anhydride, 
whilst the free acid under such treatment only yielded the lactim. 

D. ¥. F. 


Rings Containing a Triple Linking. II. Optimum Number 


of Atoms in the Ring. Pavut Rueetr (Annalen, 1913, 399, 
174—182).—The following substances of the type 


0,H, <NH-00[0H,]e'CO-NHS¢ 34, 


have been prepared from oo'-diaminotolan and the requisite acid 
chloride in the same manner as cyclosuccinyldiaminotolan (A., 1912, 
i, 914); cycloglutaryldiaminotolan, C,,H,,O,N,, m. p. 300—302° 
(decomp.), colourless crystals, cycloadipyldiaminotolan, C,)H,,0,N,, 
m. p. 252° (decomp.), colourless needles, cyclopimelyldiaminotolan, 
C,,H,,0,N., m. p. 248° (decomp.), colourless needles, cyclosuberyldi- 
aminotolan, C,.H,.O,.N., m. p. 223—224°5°, colourless needles, and 
cyclolepargyldiaminotolan, C,,H,,O,N,, m. p. about 240° (decomp.), 
colourless needles. 

A comparison of the yields obtained under similar conditions shows 
cycloadipyldiaminotolan, containing a 14-membered ring, is obtained 
in the largest amount, namely, 50% of that theoretically possible. 
Cyclic compounds containing a nuclear triple linking have not been 
obtained from pp’-diaminotolan or from trans-oo'-diaminostilbene. 

pp'-Dinitrotolan, which is best prepared by boiling pp’-dinitrostilbene 
dibromide with pyridine, is readily reduced to pp’-diaminotolan by 
stannous chloride and hydrochloric and acetic acids in the cold. 


Benzylcreatinine. Wiuty Hennia (Arch. Pharm., 1913, 251, 
396—400).—Creatinine and benzyl chloride at 136—140° yield 
benzylereatinine hydrochloride, C,,H,,0N,,HOl, faintly yellow needles, 
blackening at about 230° (awrichloride, C,,H,,ON,,HAuCl,, m. p. 
158°, yellow needles; platinichloride, 2C,,H,,ON,,H,PtCl,, m. p. 
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177—178°, red crystals), from an aqueous solution of which lead 
hydroxide liberates benzylereatinine, m. p. 225°, faintly yellow crystals. 
The action, therefore, of benzyl chloride, similarly to that of alkyl 
iodides, on creatinine is substitutive, not additive. The oxidation of 
benzylcreatinine hydrochloride by alkaline 5% potassium permanganate 
at 30—40° yields benzylmethylguanidine (platinichloride, 
20,H,,N;,H,PtCl,, 
m. p. 148° ; aurichloride, m. p. 190—191°). C. 8. 


Addition of Phenylazoimide to Quinones. II. Lupwiae 
Wotrr (Annalen, 1913, 399, 274—297).—[ With R. Hercuer. |— 
a-Naphthaquinone and phenylazoimide react to form a dihydrotriazole 


ile CO-CH:NPh , , 
derivative, One ee, which cannot be isolated, but 
decom poses, yielding mainly 1-phenylazoimino-a-naphthaquinone [4 :9- 
diketo-1-phenyldihydro-BB-naphthaisotriazole |, 
C.H ae Tait 

F< o9.6—Nn7 


m. p. 241°, pale yellow leaflets, at 60—65°, and mainly indandione-2- 
aldehydeanil, C,H,<GQ>CH-CH:NPh, m. p. 191°, yellow prisms or 


plates, on the water-bath. 
Phenyluzoiminonaphthaquinone forms an oxime, 
C(:NOH):C-NPh 
— 1 N ’ 
m. p. 232° (decomp.), almost colourless needles, which probably 
contains the oximino-group in the position shown, because, unlike the 
parent substance, it is not ruptured by sodium hydroxide. Phenyl- 
azoiminonaphthaquinone itself is decomposed by boiling aqueous 
alcoholic sodium hydroxide, yielding after acidification 4-0-carboxy- 


benzoyl-1-phenyl-1 :2:3-triazole, CO,H*C,H,-CO°C 


177—178° (anhydrous), colourless needles containing $H,0. This 
acid is decomposed into phthalic acid, aniline, and probably acetic acid 
by aqueous sodium hydroxide at 150°, and in alkaline solution yields 
with hydroxylamine hydrochloride and subsequent acidification the 
oxime of the acid, which, however, slowly changes to an anhydride, 
C,,H,,0.N,, m. p. 220°, colourless needles, insoluble in sodium 
carbonate. 

Indandione-2-aldehydeanil does not develop a coloration with ferric 
chloride, forms a sodium salt, red needles, with alcoholic sodium hydr- 
oxide, and is decomposed by boiling aqueous sodium hydroxide, 
yielding aniline and indandione-2-aldehyde in the form of its sodium 
salt, C,)H,O,Na, yellow needles. Indandione-2-aldehyde crystallises 
in colourless needles containing H,O, m. p. 125° (decomp.) (141°, an- 
hydrous), develops a red coloration with ferric chloride, and behaves 
like a strong, monobasic acid, decomposing carbonates; the calciwm 
salt crystallises in sparingly soluble prisms. The aldehyde or its salt 
in cold aqueous solution reacts with aniline, phenylhydrazine, hydroxyl- 
amine, and semicarbazide to form respectively the preceding anil ; 
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phenylhydrazone, C,,H,,0,N., m. p. 220° (decomp.), yellow prisms ; 
oxime, C,,H,O,N,H,O, m. p. 205° (decomp.), orange needles, and 
semicarbazone, C,,H,O,N;, m. p. 233° (decomp.), yellow needles. 

By boiling with 20% hydrochloric acid, the sodium salt of indandione- 
2-aldehyde is decomposed into formic acid, bindone, indandione, and a 
substance, C,,H,,O,, m. p. about 308° (decomp.), red needles, which is 


probably OH <6 9 >C:0H-CH<OO>0,H, since it can also be pro- 


duced by heating equal molecular quantities of indandione and its 
aldehyde at 120° or in boiling alcohol, and can be converted into 
these two substances by aqueous sodium hydroxide. 

[With M. Koérgs.]|—Three of the four substances produced by the 
interaction of phenylazoimide and p-benzoquinone have been previously 
described (A., 1912, i, 1034). The fourth is a substance, C,,H,,0,N,, 
m. p. 157—160° (decomp.), yellow leaflets, the constitution of which 
has not yet been entirely established. The author recommends the 
formula se ee ‘CH:NPh, according to which the sub- 

N-—CH-CO — . 
stance is the anil of phenylazoiminopentionaldehyde. The absence of 
an iminc-group and the presence of a triazole ring are respectively 
proved by the inactivity of the substance towards phenylcarbimide 
and by the oxidation of the sodium salt of phenylazoiminopentionalde- 
hyde to 1-phenyl-1 : 2: 3-triazole-4-carboxylic acid and _ 1-phenyl- 
1: 2: 3-triazole-5-carboxylic acid by 2% sodium hypobromite at 0°. 
The presence of the C,-ring in the anil has not been proved, but is 
rendered very probable by the great similarity of the substance to the 
anil of indandione-2-aldehyde in its method of formation and behaviour. 

By treatment with 10% potassium hydroxide and a little alcohol at 
30—40°, the anil is converted into the potassinm salt of phenylazo- 
iminopentionaldehyde, C,,H,O,N,K,}H,O, colourless prisms which 
become yellow in light ; the sodium salt, C,,H,O,N,Na,H,0, crystallises 
in colourless leaflets, and forms a semicarbazone, C,,H,,O,N,Na,2}H,0, 
faintly yellow needles. These salts and also the semicarbazone are 
extensively decomposed by treatment with even weak acids. 

By fusion or by boiling with xylene or aniline, the anil of phenyl- 
azoiminopentionaldehyde loses nitrogen and yields a substance, 

C1gH),0,No, 
m. p. 185°, colourless needles, which behaves very similarly to the 
original anil and is, therefore, probably the anil of phenyliminopention- 
aldehyde, NPAC go> CH-CH:NPh. It does not react with 
phenylearbimide or with ferric chloride, and is converted by boiling 
sodium hydroxide into aniline and the sodium salt of phenyliminopen- 
tionaldehyde, C,,H,O,NNa,2H,O, white needles. 

By keeping phevylazoiminopentionaldehydeanil in glacial acetic acid 
until the evolution of nitrogen ceases, a substance, C,,H,,0,No, m. Pp. 
about 186° (decomp.), yellow, crystalline powder, is obtained, which is 
converted by hot aqueous alcoholic sodium hydroxide into aniline and 


the sodium salt of an acid, C,,H,O,N, m. p. 234°, colourless needles. 
C. 8. 
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3 :6-Diamino-1 :2:4:5-tetrazine. I. Giacomo Ponzio and G. 
GasTALDI (Gazzetta, 1913, 43, ii, 129—137).—3 : 6-Diamino-1 : 2: 4:5- 


tetrazine, H,N-C<h nN >C-NH,,H,0, begins to crystallise in a few 


days when a mixture of concentrated solutions of aminoguanidine 
hydrochloride and potassium hydroxide are kept over concentrated 
sulphuric acid and solid potassium hydroxide. The substance crystal- 
lises in reddish-violet, monoclinic needles, which have a metallic lustre, 
or in amethyst-coloured laminz. On heating, it loses water at about 
100°, and melts at 204—205° (decomp.), or 206—207° (decomp,), 
according to the mode of heating; cyanogen and ammonia are 
evolved. When boiled with sulphuric acid, it yields nitrogen, carbon 
dioxide, and hydrazine sulphate, whilst heating with potassium 
hydroxide furnishes ammonia, It is readily reduced to 3: 6-diamino- 
1: 2-dihydro-1 : 2: 4 : 5-tetrazine. 3: 6-Diamino-1: 2:4: 5 - tetrazine 
hydrochloride, C,H,N,,HCI, forms orange-yellow laminz, and decom- 
poses about 200°; the nitrate, C,H,N,,HNO,,4H,O, crystallises 
similarly, and has m. p. 180—182° (decomp.). The oxalate, 
_ (C,H N¢),H 00, 
forms orange prisms, which decompose at about 205°. R. V. 8. 


Action of Dichlorocarbamide on Amines. Synthesis of 
3-Hydroxy - 6- keto-3-pheny]l - 2 : 4 - dibenzyl- 1:2:4:5 - tetr- 
azine. Rastk Lat Datra and Satyaranyan Das Gupta (J. Amer. 
Chem. Soc., 1913, 35, 1183—1185).—By modifying the conditions. 
for the interaction of dichlorocarbamide and amines, which has already: 
been shown to yield chloroamines (Datta, T., 1912, 101, 166; A.,. 
1912, i, 962), it is found that other substances can be isolated from 
the reaction product. 

When a cooled saturated solution of dichlorocarbamide is added to a. 
cooled fairly strong aqueous solution of allylamine, a small amount ofi 
p-urazine separates. 

On applying benzylamine in a similar reaction the crystalline. 
product which deposits is a mixture of p-urazine with 3-hydroxy-6-keto- 
3-phenyl-2 : 4-dibenzyl-1 : 2:4: 5-tetrazine. The latter, which can be: 
separated by its greater solubility in acetone, probably owes its forma- 
tion to the primary formation of benzylchloroamine, two molecules of 
which then condense with one of free benzylamine and one of dichloro- 
carbamide. D. F. T. 


The Solubility of Uric Acid in Acetic Acid. Francesco Rossi 
(Biochem. Zeitsch., 1913, 54, 297—304).—The solubility of uric acid 
in varying strengths of acetic acid from WV/100 to 164 (glacial acetic 
acid) and at temperatures varying from 15° to 100° was determined. 
Between the concentrations V/100 and 1/10 the solubility is less 
than in water ; above the latter concentration it increases and reaches 
& maximum somewhere about the concentration of 4V to 64; in 
higher concentrations, the solubility again declines, especially at 
higher temperatures. The latter phenomenon is probably due to an 
action of acetic acid on the uric acid, S. B. 8. 
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Some New Derivatives of Azoxybenzene. Bruno VAtori 
(Atti R. Accad. Lincei, 1913, [v], 22, ii, 125—133. Compare Angeli and 
Valori, A., 1913, i, 533)—-When Zinin’s p-nitroazoxybenzene is 
treated with nitric acid (D 1°48) on the water-bath, 2 : 4-dindtroazory- 
benzene, C,H,(NO,)."N:NPh:O, is produced; it forms pale yellow 
needles, m. p. 141°. 

When Zinin’s p-nitroazoxybenzene is heated with bromine in 
presence of iron for one hour at 130° in a sealed tube, 2-bromo-4-nitro- 
azoxybenzene, NO,°O,H,Br°-N:NPh:0, is formed ; it is a yellow powder, 
m. p. 127°. 

o-Nitroazoxybenzene is acted on by nitric acid (D 1°48) on the 
water-bath, yielding 2 : 6-dinitroazoxybenzene, C,,H,O;N,, which forms 
colourless scales, m. p. 172°. 

If o-p-bromoazoxybenzene is heated with bromine in presence of iron 
in a sealed tube for two hours at 115—120°, 2: 4-dibromoazoxybenzene, 
C,,H,ON,Br,, is formed ; it crystallises in yellow needles, m. p. 97°. 
In ite preparation a small quantity of 2:4: 6-tribromoaniline is pro- 
duced. Reduction of 2 :4-dibromoazoxybenzene with tin and hydro- 
chloric acid yields aniline and 2:4-dibromoaniline. 2: 4-Dibromo- 
azoxybenzene yields 2 : 4-dibromoazobenzene, C,,H,N,Br,, when treated 
with concentrated sulphuric acid, or when reduced with aluminium 
amalgam and subsequently oxidised with yellow mercury oxide. 
2:4-Dibromoazobenzene forms orange-red prisms, m. p. 96°. It 
regenerates the azoxy-compound when treated with hydrogen peroxide 
in glacial acetic acid solution. 2:4: 4’-7'ribromoazobenzene, 

C,,H,N,Brz, 

can be obtained by warming dibromoazobenzene with bromine and iron 
for a few minutes on the water-bath ; it is a pale red substance, m. p. 
146°, On oxidation with hydrogen peroxide in glacial acetic acid 
solution, this compound yields the corresponding 2 : 4 : 4’-tribromoazowy- 
benzene, which on reduction with aluminium amalgam and subsequent 
oxidation with yellow mercury oxide yields the tribromoazo-compound 
again. 2:4:4'-Tribromoazoxybenzene, C,,H,ON,Br,, crystallises in 
yellow needles, m. p. 154°. 

When 4-bromo-2-nitroazoxybenzene (m. p. 99°) is heated on the 
water-bath with nitric acid (D 1:50) two products are obtained: 
(1) 4-bromo-2 : 6-dinitroazoxybenzene, which forms very pale yellow 
needles, m. p. 163°, and on treatment with concentrated sulphuric acid 
yields the isomeric hydroxyazo-compound, 

C,H 2Br(NO,),° N:N:C,H,-OH 
(m. p. 224°) ; (2) 4-bromo-2 :6:3 '-trinitroazonybenzene, 
C,H,Br(NO,),"N:NO-C,H,°NO,, 
which is a yellowish. “green, crystalline powder, m. p. 209° (decomp.). 
The latter compound is exclusively formed if stronger acid (D 1°52) is 
used in the reaction. R. V.8. 


Phthaleins. II. Some Nitrogenous Derivatives of Phenol- 
phthalein and the Constitution of its Salts. Brrnarpo Oppo 
(Gazzetta, 1913, 43, ii, 175—190. Compare Oddo and Vassallo, A., 
1912, i, 792). — Bis-p-tolueneazophenolphthalein (formula overleaf) 
is obtained when a diazotised solution of p-toluidine (1 mol.) is poured 
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into a cold solution of phenolphthalein (4 mol.) in potassium hydroxide 

_— (3 mols.). It is an 

a (OB) NEN Me orange-yellow, crystal- 

_ line substance, m. p. 

\ aay 249—253°. When the 

OH (OH)-N-NC pue mother-liquor is acidi- 

— fied, a bright red sub- 

stance, m. p. 207—210°, is precipitated ; the acetyl derivative of 

this compound forms pale yellow scales, m. p. 148—150°. The di- 

acetyl derivative of bis-p-tolueneazophenolphthalein, C,,H,,0,N,, has 
m. p. 125—131°. 

Bis-o-nitrobenzeneazophenolphthalein, ©,,H,.O,N,, is an  orange- 
yellow substance, m. p. 277°. Its diacetyl derivative has m. p. 
124—129°. In the preparation of bis-o-nitrobenzeneazophenolphthalein, 
a substance of similar appearance but different solubility is formed ; its 
acetyl derivative has m. p. 169°. 

When bis-p-tolueneazophenolphthalein is heated to 110° with phenyl- 
hydrazine, a reaction occurs, which is accompanied by rise of tempera- 
ture and yields diaminophenolphthalein, 


co<es>0:[0,H,(NH,)-OH],, 

which forms pale coffee-coloured crystals, m. p. 245° (decomp.). The 
substance dissolves in alkalis, alkali carbonates and ammonia, giving a 
Prussian-blue coloration which disappears on acidification. The 
substance gives the same coloration with aqueous solutions of pyridine, 
but not with alcoholic solutions. Diaminophenolphthalein can also be 
obtained by reduction of dinitrophenolphthalein with stannous chloride 
(compare Errera and Berté, A., 1896, i, 564 ; Gattermann and Bamberg, 
A., 1899, i, 514). 

Dinitrophenolphthalein yields a monoacety/ derivative, C,,H,,0, N., 
which has m, p. 94-—100°, and occurs in a white and in a yellow form. 

R. V.S. 


cosy cx 


Mechanism of Formation and Scission of the Hydroxyazo- 
compounds. G. CHarrRieR and G. Ferrer (Gazzetia, 1913, 43, ii, 
148—162. Compare this vol., i, 535).—When an ethereal solution of 
nitric acid (prepared by adding about 20% of nitric acid [D 1:48] to 
ether cooled in ice) is added to an ethereal solution of 1-benzeneazo- 
2-naphthyl methyl ether, the nitrate of the ether, C,,H,,ON,,2HNO,, 
separates in red, silky needles, m. p. 67° (decomposing with evolution 
of gas at 69—70°). The salt has about the normal molecular weight 
in boiling chloroform. It is hydrolysed by water. The salt readily 
decomposes into benzenediazonium nitrate and 1-nitro-2-naphthyl 
methy! ether. 

The nitrate of 1-benzeneazo-2-naphthy] ethy! ether, 

C,,H,,ON,,2HNO,, 
forms quadrangular tablets, which are green by reflected and red by 
transmitted light, and have m. p. 80—81° (decomp.). It readily 
decomposes in an analogous manner to the methyl] ether nitrate. 

When 1-nitro-2-naphthyl ethyl ether is warmed with nitric acid 
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(D 1:40), it is converted quantitatively into 1 : 6-dinitro-2-naphthy] 
ethyl ether. 

A dark red, crystalline crust, consisting probably of 1-benzeneazo- 

2-naphthol nitrate, is obtained after mix- 

N:-NHPh-ONO, ing ethereal nitric acid with an ethereal 

CoH /ON0, solution of 1-benzeneazo-2-naphthol. The 
0-H substance is very unstable. 

R The probable structure of these salts is 

indicated by the annexed formula, and 

their mode of decomposition mentioned above suggests an analogous 


mechanism of formation and scission of the hydroxyazo-compounds. 
R. V.8. 


Etherification of o-Hydroxyazo-compounds, III. G. CHarrizr 
and G. Ferreri (Gazzetta, 1913, 43, ii, 211—227. Compare A., 1912, 
i, 812; this vol.,i, 535, and preceding abstract).—In this paper further 
nitrates of ethers of arylazo-8-naphthols are described. Their chemical 
and physical properties resemble those of the members already described 
(loc. cit.). 

ee methyl ether nitrate, C,,H,,ON,,2HNO,, 
forms cantharides-green, acicular crystals, m. p. 71° (decomp.). 

1-0-Tolueneazo-2-naphthyl ethyl ether nitrate, C,,H,,ON,,2HNO,, 
crystallises in cantharides-green leaflets, m. p. 62—63° (decomp. ). 

1-m-Tolueneazo-2-naphthyl methyl ether mtrate, C,,H,,ON,,2HNO,, 
crystallises similarly, and has m. p. 72° (decomp.). 

1-m-Tolweneazo-2-naphthyl ethyl ether nitrate, C,,H,,.ON,,2HNO,, 
forms cantharides-green leaflets, m. p. 84° (decomp.). 

1-p-Tolueneazo-2-naphthyl methyl ether hydrochloride forms red 
needles which have a golden lustre. The hydrobromide crystallises in 
metallic-looking, green leaflets. The nitrate, C,,H,,ON,,2HNO,, 
forms dark red needles with a green lustre, and has m. p. 77° 
(decomp.). 

1-p-Zolueneazo-2-naphthyl ethyl ether nitrate, C,gH,,ON,,2HNO,, 
crystallises in garnet-red leaflets of golden lustre, and has m. p. 94° 
(decomp. ). 

1-0-4-Xyleneazo-2-naphthol, C,,H,,ON,, crystallises in cherry-red 
needles of golden lustre, m. p. 146°; it dissolves in concentrated 
sulphuric acid, producing an intense red coloration. The methyl ether, 
C,,H,,ON,, crystallises in red, prismatic leaflets, m. p. 106°. The 
methyl ether hydrochloride forms red needles with golden lustre ; the 
hydrobromide, garnet-red needles. The nitrute, C,,H,,ON,,2HNO,, 
forms coffee-coloured scales of golden lustre, m. p. 87 —88° (decomp.). 
The ethyl ether, C,,H,,ON,, forms red needles of golden lustre, m. p. 
94—95°. The ethyl ether hydrochloride forms metallic-looking, coffee- 
coloured needles ; the hydrobromide, red needles. 

1-m-4-Xyleneazo-2-naphthyl methyl ether, C,,H,,ON,, forms garnet- 
red ieaflets of violet lustre, m. p. 72—73°. The hydrochloride and 
hydrobromide form garnet-red, acicular crystals. The nitrate, 

C,,H, ON,,2HNO,, 
crystallises in cantharides-green needles, m. p. 83° (decomp. ). 
m-4-Xylenediazonium nitrate and 2-naphthylamine yield 1-m-4-aylene- 
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az-2-naphthylamine, C,,H,,N,, which crystallises in orange-red leaflets, 
m. p. 128°. The substance dissolves in concentrated sulphuric acid, 
producing a reddish-violet coloration. 

1-m-4-Xyleneazo-2-naphthyl ethyl ether, C.,.H,jON,, forms garnet-red 
needles, m. p. 47°. The hydrochloride forms coffee-coloured needles, 
and the hydrobromide, garnet-red needles. ‘The nitrate, 

C,,H,,ON,,2HNO,, 

crystallises in cantharides-green needles, m. p. 82° (decomp.). 

1-p-Xyleneazo-2-naphthyl methyl ether, C,,H,,ON,, forms garnet-red, 
prismatic tablets, m. p. 91—92°. The hydrochloride crystallises in 
garnet-red needles ; the hydrobromide in coffee-coloured needles. The 
nitrate, C,,H,,ON,,2HNO,, crystallises in cantharides-green lamine, 
m. p. 75° (decomp.). The ethyl ether, C,,.H,.ON,, erystallises in tufts 
of red needles or lamine, m. p. 61—62°. The hydrochloride forms a 
crust of copper-coloured needles, and the hydrobromide crystallises 
similarly. The nitrate, C,,H,,ON,,2HNO,, forms dark copper-coloured 
lamine of golden lustre, m. p. 71° (decomp.). 

l-a-Naphthaleneazo-2-naphthyl methyl ether hydrobromide crystallises 
in iridescent, brownish-green needles. R. V. 8. 


Etherification of o-Hydroxyazo-compounds. 1V. G. CHARRIER 
and G. Ferreri (Gazzetta, 1913, 43, ii, 227—244. Compare pre- 
ceding abstracts).—1-Antsoleazo-2-naphthyl methyl ether hydrobromide 
forms reddish-brown needles. The nitrate, C,,H,,0,N,.2HNO,, forms 
dark green needles, m. p. 90—91° (decomp.). 1-Anisoleazo-2-naphthyl- 
amine, C,,H,,ON,, crystallises in garnet-red prisms, m. p. 133—134° ; 
it is soluble in concentrated sulphuric acid with production of a red- 
dish-violet coloration. 

1-Anisoleazo-2-naphthyl ethyl ether hydrobromide forms brownish-red 
needles. The nitrate, C,,H,,0.N,,2HNO,, is a dark green, crystalline 
substance, m. p. 85° (decomposing at 86—87°), 

1-p- Methoxybenzeneazo-2-naphthyl methyl ether hydrobromide forms 
cantharides-green needles. ‘The nitrate, C,,H,,O,N,.2HNO,, forms 
green, acicular crystals, m.p. 55—56°(decomp.). 1-p-Methoxybenzeneazo- 
2-naphthylamine, C,,H,,ON,, crystallises in garnet-red leaflets, m. p. 
127°. It dissolves in concentrated sulphuric acid, giving a violet-red 
coloration. 

1-p-Methoxybenzeneazo-2-naphthyl ethyl ether hydrobromide forms coffee- 
coloured needles. The nitrate, C,,H,,O,N.,2HNO,, crystallises in 
cantharides-green leaflets, m. p. 67° (decomp.). 

1-0-Ethouybenzeneazo-2-naphthyl methyl ether hydrochloride forms 
garnet-red crystals ; the hydrobromide, coffee-coloured needles. The 
—— C,,H,,0,N,,2HNO,, crystallises in dark red leaflets of metallic 
ustre. 

1-0-Hthoxybenzeneazo-2-naphthyl ethyl ether hydrobromide forms brown 
needles ; the nitrate, C,»H,,O,N.,2HNO,, crystallises in green needles, 
m. p. 86° (decomp.). 1-0-Lthowybenzeneazo-2-naphthylamine, C,,.H,,ON,, 
forms bright red leaflets, m. p. 117°. It dissolves in concentrated 
sulphuric acid, giving a reddish-violet coloration. 

1-p-Ethoxybenzeneazo-2-naphthyl methyl ether hydrobromide forms 
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coffee-coloured needles. The nitrate, C,,H,,O.N,,2HNO,, forms green 
needles, m. p. 71° (decomp.). 1-p-Hthoxybenzeneazo-2-naphthylamine, 
C,,H,,ON,;, crystallises in orange-yellow lamine of golden lustre, 
m. p. 133—134°. ' 
1-p-Hthowybenzeneazo-2-naphthyl ethyl ether hydrobromide forms 
golden leaflets. The nitrate, C,,H,.O,N,,2HNO,, forms orange-yellow 
plates of golden lustre, m. p. 73—74° (decomp. ). 
1-0-Nitrobenzeneazo-2-naphthyl methyl ether, C,,H,,0,N3, crystallises 
in garnet-red leaflets, m. p. 136—137°. It dissolves in concentrated 
sulphuric acid, giving an intense red coloration. The hydrochloride 
forms coffee-coloured needles, and the hydrobromide is a pale coffee- 
coloured, crystalline substance. The nitrate, C,,H,,0,N,,2HNO,, forms 
red crystals, m. p. 103°. 
1-0-Nitrobenzeneazo-2-naphthyl ethyl ether, C,,H,,0,N,, erystallises in 
thin, dark red tablets, m. p. 111°. The hydrochloride and the hydro- 
bromide are red, crystalline substances. The nitrate, 
C,,H,,0,N,,2HNO,, 
forms dark red leaflets of metallic lustre, m. p. 105° (decomp.). 
1-m-Nitrobenzeneazo-2-naphthyl methyl ether nitrate, 
C,,H,,0,N,,2HNO,, 
consists of golden leaflets, m. p. 66—€8° (decomp.). 
1-m-Nitrobenzeneazo-2-naphthyl ethyl ether hydrobromide is a red, 
crystalline substance. The nitrate, C,,H,,O,N,,2HNO,, crystallises in 
golden leaflets, m. p. 70° (decomp.). 
1-p-Nitrobenzeneazo-2-naphthyl methyl ether, C,,H,,0,N;, forms dark 
red, iridescent leaflets, m. p. 128—129°. The hydrochloride is a red, 
and the hydrobromide a coffee-coloured, crystalline substance. The 
nitrate, C,,H,,0,N,,2HNO,, forms cantharides-green leaflets, m. p. 
75° (decomp.). 
1-p-Nitrobenzeneazo-2-naphthyl ethyl ether, C,,H,,0,N,, crystallises in 
dark red leaflets, m. p. about 186°. The hydrochloride and the hydro- 
bromide are red, crystalline substances. The nitrate, 
C,,H,,0,N,,2HNO,, 
forms cantharides-green leaflets, m. p. 95—97° (decomp.). 
1-a-Naphthaleneazo-2-naphthyl ethyl ether hydrobromide crystallises 
in cantharides-green needles. The nitrate, C,.H,,ON,,2HNO,, 
crystallises in copper-red, flat needles of metallic lustre, m. p. 62° 
(decomp. ). 
1-8-Naphthaleneazo-2-naphthyl methyl ether hydrobromide crystallises 
in coffee-coloured needles. The nitrate, C,,H,,ON,,2HNO,, forms deep 
green, lustrous needles, m. p. 80—81° (decomp.). 
Diphenyl-4 : 4'-bisazo-2-naphthol, 
; HO-C,,H,’N:N-C,H,°C,H,°N:N-C,,H,°OH, 
isa dark green, microcrystalline powder, m, p. about 275°; it dissolves in 
concentrated sulphuric acid with production of a violet- blue coloration. 
Its diethyl ether, C,,H,,O.N,, is a red, microcrystalline powder, m. p. 
about 98—100°. 1t is soluble in concentrated (and to some extent 
also in dilute) acids with production of a bluish-violet coloration. The 
hydrochloride and the hydrobromide are dark green, crystalline sub- 
stances. The nitrate, Cog HO. N,,4HNO,, forms dark green needles of 
metallic lustre, m. p. 60—61°. R. V.8. 
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The Conjugation of the Products of Protein Hydrolysis 
to Colloidal Carbohydrates. H. Frispenrua (Biochem. Zeitsch., 
1913, 54, 174—181).—Attention is called to the fact that by the 
condensation of hydroxyl groups in polysaccharides of colloidal 
character with the amino-groups of amino-acids, it is theoretically 
possible to obtain derivatives which have the same empirical com- 
position as proteins, and should yield the same reactions. Although 
it is not claimed that the majority of the proteins is constituted 
in this way, it is suggested that substances of this character may 
exist in the organism. S. B. 8. 


Coagulation of Proteins by Ultra-violet Light. W. T. Bovis 
(Science, 1913, 3'7, 24—25).—Exposure of certain proteins in quartz 
tubes to the rays of a quartz mercury-vapour lamp causes them to 
coagulate. Usually no coagulum forms in glass tubes, but dialysed 
crystallised egg-albumin is sensitive to longer wave-lengths than the 
fresh egg-white, since it coagulates in a glass tube. The coagulum ~ 
has the same properties as that produced by heat without exposure to 
ultra-violet light. E. F. A. 


Temperature-coefficient of the Coagulum Caused by Ultra- 
violet Light. W. T. Bovir (Science, 1913, 37, 373—375).—Two 
reactions are involved in the coagulation of proteins by light: the 
chewical change caused by the light, and the production of a visible 
coagulum. The light reaction, resembling other photochemical changes, 
has a very low temperature-coefficient. The chemical change producing 
the visible coagulum has a temperature-coefficient as high as two. 
Probably similar relations exist in other physiological processes which 
result from the action of light. E. F. A. 


The Precipitation of Colloids. II. Karu Sprro (Biochem. 
Zeitsch., 1913, 54, 155—158. Compare A., 1904, i, 124).—A tabie 
is given showing that salts, of which the hydrogen-ion concentration 
in solution is highest, have the greatest action in inhibiting the 
precipitation of proteins. The hydrogen-ion concentration of the 
mixtures of the salt and protein solutions is not the mean of the two, 
but in the case of the sodium, potassium, and lithium salts it is nearly 
the same as that of the original protein solutions, and in the case of 
the ammonium salts a little greater. The acetates form an exception, 
in that the hydrogen-ion concentration of the mixture of protein—salt 
solutions approaches very nearly the [H*|-concentration of the salt 
solution. The results seem to indieate the formation of a salt-protein 
compound, and the influence of salts on the precipitation of proteins is 
briefly discussed. 8. B. 8. 


The Content of the Blood-Plasma Proteins in Basic Con- 
stituents. Karu Lock and Kart Tuomas (Zeitsch. physiol. Chem., 
1913, 87, 74—81).—The amounts of ammonia, arginine, histidine, 
and lysine in serum-albumin, serum-globulin, and fibrin were estimated 
and the table of results shows considerable discrepancies between 
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different preparations of the same protein, and according to the 
method used. W. D. H. 


The Soluble Protein Substances of Milk. Lton Linpzr 
(Compt. rend., 1913, 15'7, 307 —309).—The so-called albumin of milk 
ipossesses all the properties of caseinogen itself, with the exception of its 
rotatory power, where it has [a], — 30° instead of —116°. The author 
suggests for it the name B-caseinogen, the a-caseinogen being the one, 
which is the chief constituent of the protein matter of milk. These two 
substances resemble one another closely in their solubility in milk 
serum, in their capillary adherence to the casein in suspension, in their 


precipitation by phenol, and in their partial coagulation at 75°. 
W. G. 


Influence of Calcium Chloride on the OCurdling of Milk. 
Léon Linvet (Compt. rend., 1913, 15'7, 381—384. Compare preceding 
abstract).—Boiled milk is not clotted by rennet, but clots if a small 
amount of calcium chloride is added. This the author suggests is due 
to the interaction of the calcium chloride with the alkali phosphate 
and citrate in the milk serum, thus reducing the quantity of these, 
and rendering the two caseinogens lesssoluble. Further, the dicalcium 
phosphate by dissociaticn gives rise to phosphoric acid, which removes 
the calcium oxide from the caseinogens, rendering them still further 
insoluble. W. G. 


The Action of Rennin on Caseinogen. Atrrep W. BoswortH 
(J, Biol. Chem., 1913, 15, 231—236).—Calcium caseinogenate which 
is neutral to litmus is not curdled by rennin ; but solutions which are 
acid and contain two equivalents of base for each molecule of case- 
inogen are curdled by rennin. Ammonium, sodium and potassium 
caseinogenates are not curdled by rennin. No other protein is formed 
except casein (2 molecules to one of caseinogen) during rennin 
curdling. Coagulation is the result of a change in solubility, and is 
the first stage in hydrolytic cleavage. W. D. H. 


Nucleohistone. I. Hermann Srevupet (Zeitsch. physiol. Chem., 
1913, 87, 207—213).—Nucleohistone prepared by the method given 
by Lilienfeld (A., 1894, ii, 146) had exactly the composition given 
previously. The whole of the nucleic acid present is proved to be true 
nucleic acid, no other substance containing phosphorus being present 
in nucleohistone. E. F. A. 


Processes Operative in Solutions, XXX, and Enzyme 
Action, XX. The Nature of Enzymes and oftheir Action as 
Hydrolytic Agents. E. Franxkuanp Armstronc and Henry E. 
Armstrone (Proc. Roy. Soc., 1913, B, 86,561—586).—A discussion of 
the problems of hydrolysis based on the experience gained in the course 

-of two convergent series of enquiries. 
The catalyst is defined as the agent which brings about the inclusion 
‘of the interacting substance in the circuit within which change takes 
place as soon as the circuit is established, the electrolyte being the 
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actual agent by which change is effected. Action between two non- 
electrolytes is impossible. 

Enzymes are regarded as having a double function, namely, that of 
attracting or holding the hydrolyte and that of determining its 
hydrolysis. This twofold action is attributed to the presence in the 
enzyme of an acceptor together with an agent. The acceptor is a 
radicle very closely allied to a dominant group in the hydrolyte. The 
agent is an acid radicle in immediate or compatible proximity, so that 
a conducting path is formed between agent and acceptor by their 
association with the solvent. The efficiency of an enzyme depends 
also on its colloidal character. Each enzyme particle tends to absorb 
the hydrolyte, so that the solution at its surface is relatively concen- 
trated ; in addition it is hydrolated, the activity of the water molecules 
at the surface being greater than the average activity of the water. 
As a consequence the colloid surface remains highly charged with the 
hydrolyte probably up to the point at which the supply in the solution 
is exhausted. 

The change is, therefore, not a simple mass action effect ; in fact, in 
each successive interval of time the enzyme determines the hydrolysis 
of the same amount of hydrolyte. The observed departures from this 
rule are shown to be due to the influence of the products of change. 

The relationship of the acceptor section of the enzyme to the 
hydrolyte is that of a superposable and, therefore, practically identical 
radicle. 

The enzymes which hydrolyse the glucosides may be compounds of 
the glucoprotein class containing either a- or 8-glucosidic radicles and 
therefore capable of hydrolysing either a- or §-glucosides, because their 
configuration harmonises with that of the one or of the other type of 
compound. Urease is an enzyme in which the urea residue in arginine 
is in suitable relationship with the carboxyl group. These conceptions 
are illustrated by photographs of solid models. 

The resting enzyme is not an acid proper, but an internal salt of 
the glycine type. A substance of superior acidic power must be added 
to render the zymogen active. The action of acids and alkalis is 
considered from this point of view. 

As the products of change accumulate in the solution, they affect 
the enzyme in various ways. The product immediately allied to the 
acceptor enters directly into competition with the hydrolyte. Other 
products act on the enzyme by neutralising it, by converting it into a 
derivative different in structure and no longer compatible with 
hydrolyte, or by changing the osmotic conditions in the solution, and 
altering the state of hydrolation at the colloid surface. These 
influences have been studied experimentally. E. F. A. 


The Velocity of the Appearance of Protective Enzymes 
after Repeated Introduction of the Foreign Substrate. I. 
Emit ABDERHALDEN and Erwin Scuirr (Zeitsch. physiol. Chem., 1913, 
87, 225—230).—Whereas it takes some little time for the protective 
enzymes to appear on the first injection of a foreign peptone into the 
blood-serum, if a second injection is made, after the serum has 
become inactive again, the protective enzymes appear in a much 
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shorter time. The organism reacts much more rapidly to the second 
invasion. Experiments made on rabbits with silk peptone and gelatin 


peptone are described. The injection was preferably intravenous. 
KE. F. A. 


Studies on the Specific Nature of the Intracellular Enzymes 
by means of the Optical Method. I. Emi ABDERHALDEN and 
Anpvor Fopor (Zettsch. physiol. Chem., 1913, 8'7, 220—224).—The 
behaviour of the juices obtained from various macerated tissues after 
they had been completely deprived of blood was tested towards the 
peptones from each of the tissues. Whvwreas liver juice hydrolysed 
liver peptone, it had no action on kidney or thyroid peptone. Thyroid 
juice only attacked thyroid peptone. Kidney juice hydrolysed both 
kidney and liver peptones, and also, in one experiment out of three, it 
acted on thyroid peptone. The liver and thyroid cells contain enzymes 
adapted to their specific components only ; the kidaey cells have a wider 


function, and their enzymes are adapted to peptones from other sources, 
E. F. A. 


Enzymes of Fresh Foods. T. Tapoxoro (J. Coll. Agric. Sapporo, 
Japan, 1913, 5, 57—72).—The fresh sap of Udo twigs, yams, 
cabbage and lettuce leaves, onions, ginger and radish roots of Japanese 
origin has been investigated for enzymes. Peptolytic action was only 
found in ginger andthe onion. All the juices contained trypsin anda 
weak diastase, also oxydase and catalase, but they differed greatly in 


activity. Lipase was preseat only in the cabbage. E. F, A. 


Specific Nature of the Intracellular Enzymes by means of 
the Optical Method. II. Emi AspERHALDEN and Erwin Scuirr 
(Zeitsch. physiol. Chem. 1913, 87, 231—232).—The enzymes in 
muscle juice (from the horse) hydrolyse muscle peptone, but not liver 
or brain peptone. 

Testicle peptone is hydrolysed only by the enzymes in testicle and 
kidney juice. Brain peptone is hydrolysed only by brain and kidney 
juices. E. F. A. 


Some Conditions Affecting the Activity and Stability of 
Certain Ferments. Jonn H. Lone and Witiiam A. JOHNSON 
(J. Amer. Chem. Soc., 1913, 35, 1188—1201).—An extension of 
the earlier investigation on amylopsin (this vol. i, 919) to 
trypsin. Raw egg-albumin is found to be unsuited to the measure- 
ment of proteolytic action, and where egg-albumin is necessary, the 
authors make use of a Chinese dried albumin; but fibrin and casein 
are the best materials for comparative studies. 

It is found that trypsin is not appreciably injured by the action of 
0°3% hydrochloric acid for thirty minutes at 40°, for, although no 
digestion will occur in the presence of the acid, fibrin can be digested 
in considerable quantity after neutralisation. 

Aqueous solutions of trypsin become weaker on long keeping at the 
ordinary temperature, the deterioration being more rapid the purer the 
product ; in this respect it is more sensitive than pepsin. In the 
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presence of sodium carbonate between the concentrations 02% and 1% 


at 40°, the activity of trypsin in fibrin digestion is not affected. 
: D. F. T. 


Purification of Invertase Preparations by Treatment with 
Acids. Jakos MEISENHEIMER, STEFAN GAMBARJAN, and L. SEMPER 
(Biochem. Zeitsch., 1913, 54, 108—121).—It is found that the content 
of invertase in a preparation can be increased by preliminary treat- 
ment of the expressed juices with acids. Not only acetic, but also 
hydrochloric, and more especially the dibasic sulphuric and oxalic acids 
effect this purpose. The addition of acids produces a precipitate of 
proteins, which carries down with it practically none of the ferment. 
The addition of too much acid acts deleteriously on the ferment, and 
for every preparation it is necessary, by means of preliminary 
experiments, to ascertain the amount of acid which yields the optimal 
result. For this purpose, the ferment is precipitated by means of 
acetone, and obtained in a dry form, and its reaction constant is 
determined polarimetrically with the employment of the equation 
K=1/t log.a/a—a. The above-stated facts are illustrated by numerous 


examples, S. B.S. 


Inhibition of Enzyme Action by Lime-softened Waters. 
O.ar Bereerm and Pai.ip Bouvier Hawk (J. Amer. Chem. Soc., 1913, 
35, 1049—1056).—It is found that lime-softened waters exert a 
pronounced inhibitory effect on the action of salivary and pancreatic 
amylases. Of the mineral constituents of the water, magnesium hydr- 
oxide exerts by far the greatest effect, whilst sodium carbonate and 
calcium carbonate have a less considerable effect. Investigation shows 
that the influence of the magnesium hydroxide is due to its existence 
in a colloidal form which adsorbs the enzyme. In contrast to the 
action of amylolytic ferments, peptic digestion is but little affected by 
magnesium hydroxide solution or by lime-softened water. 

From the difference in effect of calcium carbonate solution on 
salivary amylase and pancreatic amylase, it appears that these enzymes 
are not identical. D. ¥. F. 


Action of Ammonia on Diastase Rendered Inactive by 
Heating. Tnreopor Panzer (Zeitsch. physiol. Chem. 1913, 86, 
401—406).—Ammonia gas has the same effect on diastase whether it 
has been rendered inactive by heating or not. It cannot therefore 
have any action on those groupings in the molecule which are altered 


by heat, that is, on the groupings to which the activity of the enzyme 
is due. E. F. A. 


Action of Hydrogen Chloride and Ammonia on Diastase 
Rendered Inactive by Heating. XI. Txropor Panzer (Zeitsch. 
physiol. Chem., 1913, 87, 115—121).—Diastase which has been 
rendered inactive by heating, regains some feeble activity when treated 


first with dry hydrogen chloride and then with dry ammonia. 
| E, F, A. 
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The Enzymes of the Tobacco Plant. J. pu P. OosTHuIzEN and 
Oxiver Marcu Suepp (/. Amer. Chem. Soc., 1913, 35, 1289—1309). 
—An investigation of the enzymes in two types of Kentucky tobacco, 
the White Burley variety of the Burley region, and the Yellow Pryor 
variety of Western Kentucky. 

The results indicate the presence of appreciable amounts of invertase, 
diastase, emulsin, and reductases both in the seed and in the leaf at all 
stages of its growth and after curing. Small amounts of lipase, 
inulase, and a proteolytic enzyme also appear to be present. Oxydases 
were present in the green leaf, but the quantity decreased towards 
maturity, and was too small for definite detection in the cured leaf. 
Generally enzymes were found to be absent from the soil. 

The probable réles of the various enzymes are discussed. 

D. B. TF. 


Enzymes in the Leaves of Salix caprea. Iwan Bo.tn (Zeitsch. 
phystol. Chem., 1913, 87, 182—187. Compare Armstrong, A., 1912, 
i, 816).—The leaves of Salix caprea may contain a salicase, an 
amygdalin-splitting and a glucoside-splitting enzyme. Salicase is 
specific for salicin, and has no action on B-methylglucoside. The enzyme 
acting on B-methylglucoside was present in the leaves in 1911, but 
absent from the leaves of the same tree in 1912. E. F. A. 


Enzyme Action. XXI. Lipase. III. Henry E. Armstrone 
and H. W. Gosney (Proc. Roy. Suc., 1913, B, 86,586—600. Compare 
A., 1906, i, 126; 1907, i, 103; Tanaka, A., 1910, i, 800).—Methods 
of preparing active lipase preparations from castor oil seeds in the 
form of a dry powder and of testing their hydrolytic activity are 
described. Dilute acetic acid is used to activate the zymogen, which is 
probably a salt. Lipase is very sensitive to the action of acids, and 
easily rendered inert by excess of acid. The inferiority as a hydrolyst 
of esters other than fats is due to the fact that the acids liberated 
from fats are scarcely soluble in water and very weak. 

Lipase is specially fitted to hydrolyse the oily glycerides, and is not 
suited to act in aqueous solutions. Interaction takes place at and 
between surfaces separated only by a thin film of water. The inter- 
action of enzyme and oil is inhibited by both the fatty acid and the 
glycerol, especially the former. As in other cases of enzyme action, 
the law of mass action does not apply, and the influence of the 
products of change and the destruction of the enzyme combine to 
cause departures from the simple law of enzyme action (compare 
this vol., i, 116). 

Lipase is considered to contain a glycerol nucleus attached to 
a carboxylic centre in proximity to an acidic group, which can 
determine the hydrolysis of a fatty molecule that becomes attached to 
the glycerol acceptor. E. F. A. 


Some New Properties of Peroxydase. The Comparison of 
its Action with that of Nitrites. JuLes Woxrr (Ann. Inst. Pasteur, 
1913, 27, 554—567. Compare A., 1912, i, 928)—Plant sap is 
sufficiently acid to liberate nitrous acid from nitrites, The nitrous 
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acid thus set free is able to bring about oxidation phenomena similar to 
those caused by the combination of a peroxydase with hydrogen 
peroxide. Nitrites are decomposed by monopotassium phosphate. 

Peroxydase can be kept for some time in contact with ammonia 
without being changed. At first the oxidising activity diminishes 
somewhat, but then it increases, reaching the original value in four to 
five hours and attaining a maximum activity in forty hours, nearly 
double the original. This high activity persists for a time and then 
decreases slowly to the original value. 

Orcinol absorbs oxygen from the air in presence of alkali hydroxides, 
carbonates, ete. The rate of absorption is greatly increased on adding 
a vegetable peroxydase—it may amount to five times the original 
value. 

When the surface exposed to the air is large, orcinol absorbs oxygen, 
but does not form any quantity of coloured oxidation product (orcein). 
The addition of peroxydase increases the oxygen absorption, but not the 
amount of colour formed. On the contrary when the surface exposed 
to the air is small, only about one-seventh of the amount of oxygen 
is absorbed, but orcein is formed. Peroxydase accelerates the formation 
of the orcein and not the absorption of oxygen under these conditions. 

E. F. A. 


Preparation of a Nitro-3-aminophenyl-l-arsinic Acid. Fars 
WERKE vorM. Meister, Lucius & Brinine (D.R.-P. 261643. Compare 
Bertheim, A., 1911, i, 1055).—When 3-oxalylaminophenyl-1-arsinic 
acid, C,H,(AsO,H,)*NH:CO-CO,H, needles, is dissolved in sulphuric 

acid, treated at 0—5° with 26% nitric acid, and the 

oxalyl group subsequently eliminated, it gives rise 

to the hitherto undescribed 6-nitro-3-aminophenyl- 

/ l-arsinic acid, pale yellow needles ; this when heated 

AsO(OH), with concentrated alkalis yields 6-nitro-3-hydroxy- 

phenylarsinic acid, whilst the mother liquor furnishes 

2-nitro-3-aminophenylarsinic acid; and on reduction with sodium 

hyposulphite the corresponding diaminodihydroxyarsenobenzenes are 
obtained. F. M. G. M. 


Preparation of Neutral Derivatives of 3:3’-Diamino- 
4: 4'dihydroxyarsenobenzene, Soluble in Water. FarswErKE 
vorm. Meister, Lucius & Brinine (D.R.-P. 260235).—The preparation 
of compounds by the action of formaldehyde sulphoxylate on 3 : 3’-di- 
amino-4 : 4'-dihydroxyarsenobenzene have previously been described 
(A., 1912, i, 595), and the reaction bas now been modified by dissolving 
the hydroxy-base in ethylene glycol before treating with formaldehyde 
sulphoxylate and subsequently isolating the product by the addition of 
alcohol and ether. F, M. G. M. 


Preparation of Aromatic Stibinic Acids. Cuermiscne Faprix 
von F, Heypen (D.R.-P. 261825. Compare this vol., i, 416).—p-Chloro- 
phenylstibinic acid, a colourless powder, is obtained when a solution of 
p-chlorobenzenediazonium chloride is treated with antimony trichloride 
and the yellow precipitate of the additive compound (compare 
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May, T., 1912, 101, 1037) collected and decomposed with warm 
sodium hydroxide; it is purified by methods previously described 
loc. cit.). 

Phen istibinie acid can also be obtained when aniline is diazotised in 
the presence of a mixture of antimony trichloride and hydrochloric 
acid, and the cooled solution slowly added to a solution of sodium 
hydroxide, when elimination of nitrogen occurs with the formation of 
the required product. F. M. G. M. 


Preparation of an Aromatic Nitrohydroxystibinic Acid. 
CHEMISCHE Faprik von F. Heypen (D.R.-P. 259875. Compare A. 
1886, 884; 1899, i, 209; 1910, i, 803; 1911, i, 594, 1056).—3-itro- 
4-hydroryphenylstibinic acid (annexed formula) is pre- 
SbO(OH), pared by the following series of reactions. Anhydrous 
2» sodium p-acetylaminophenylstibinic acid (this vol., i, 
~~ 416) dissolved in acetic acid (3 parts) is added drop by 
an © NO, drop to 8 parts of concentrated sulphuric acid at a 
OH temperature below — 2°; above this, elimination of the 
acetyl group occurs ; nitric acid (D 1:51) mixed with 
concentrated sulphuric acid at 0° is then added, and the mixture 
maintained at this temperature for several hours with continual 
agitation ; on dilution, 3-nitro-4-acetylaminophenyl-l-stibinic acid is 
obtained as a yellowish-brown powder ; this when heated with a solu- 
tion of potassium hydroxide (D 1°30) loses ammonia and gives rise 
to the foregoing 3-nitro-4-hydroxyphenyl-l-stibinic acid, a brown 
powder, which when heated decomposes without fusion. 
F. M. G. M. 


Physiological Chemistry. 


A Respiration Apparatus for Small Animals in which the 
Oxygen Consumption is Automatically Registered. L. 5. 
Fripericia (Biochem. Zeitsch., 1913, 54, 92—167).—This apparatus 
combines the Haldane principle, according to which the animal 
with all excreta are weighed before and after the experiment, the 
water and carbon dioxide given out by the animal being collected 
in the ordinary absorption apparatus, with the Regnault-Reiset 
principle, modified more or less according to Benedict, in which 
the oxygen which is used up in respiration is automatically replaced 
from a gasometer, the amount added to the respiration apparatus 
being automatically registered. For these purposes a circulation 1s 
kept up through a closed system by means of a specially designed 
rotatory blower, which is figured in the text, and the air after 
leaving the cage containing the animal passes over weighed 
sulphuric acid and soda-lime tubes. In conjunction with this 
system is the oxygen holder, the lid of which is counterpoised by 4 
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weight over a pulley, and the whole circuit is so arranged, by the 
interposition of wash-bottles serving as manometers, that it is 
constantly under atmospheric pressure. There is a double check, 
therefore, on the oxygen consumption, namely, the diminution of 
the oxygen in the gasometer, which is automatically registered, and 
the gain of weight in the animal holder and absorption apparatus. 
Both determinations yielded results concordant with one another. 
S. B. 8. 


The Part Played by the Lungs in the Oxidative Processes 
of the Body. C. Lovatr Evans and Ernest H. Sraruine (J. Physiol, 
1913, 46, 413—-434).—The gaseous metabolism of the lung in the 
perfused heart-lung preparation is best measured in reference to 
the heart-weight as the lungs soon become cedematous. It is 1 c.c. 
of oxygen and 0°94 c.c. carbon dioxide per gram of heart per hour. 
The lungs do not exercise any general or specific activity in com- 
pleting oxidations partly carried out in other tissues. W. D. H. 


The Influence of the Carbon Dioxide Tension of the Blood 
on the Ventilation by the Lungs. Orto Porcss and A, L. SampLe 
(Biochem. Zeitsch., 1913, 54, 182—185).—In investigations on the 
influence of the acidity of the blood on the respiration, many 
authors have attempted to ascertain the stimulability of the breath- 
ing centre. Lindhard, more especially, has determined this factor, 
by allowing the subject of the research to inhale ordinary atmo- 
spheric air, and estimating the alveolar ventilation and carbon 
dioxide tension, and then determining the same factors after 
inhalation of air to which has been added varying amounts of 
carbon dioxide. Attention is now called to the fact that in these 
and similar experiments no account is taken of the fact that the 
effect on inhaling increased amounts of carbon dioxide will vary 
according to the pre-existing stimulus. As this preexisting 
stimulus depends on the acidity of the blood, it is necessary to 
take into account, not only the carbon dioxide tension, but also 
the amount of non-volatile acids, which, according to Porges and 
his co-workers, are present accompanied by a diminished carbon 
dioxide tension in acidosis. The influence of the amounts of acid 
on the action of lungs is illustrated by some experiments on a 
pregnant patient, and patients with diabetes, and the conclusion 
is drawn that the method employed by Lindhard and others is not 
adapted to the determination of the true stimulability of the 
respiratory centre. Ss. B. S. 


Influence of Alcohol on the Respiratory Exchange During 
Rest and During Muscular Exercise. CO. J. C. van HooGennuyze 
and J. Nrzuwennuyse (Proc. K. Akad. W-tensch. Amsterdam, 1913, 16, 
164—172).—The authors have subjected themselves to experiments 
on the influence of alcohol on the respiratory exchange. While 
resting, they measured the oxygen-intake and carbon dioxide-output 
by means of the Zuntz-Geppert apparatus, and found that the 
respiratory quotient, CO,/O,, remained lower for a few hours after 
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the consumption of alcohol. The experiments involving muscular 
exercise were performed on a bicycle with adjustable and registrable 
resistance. The brake-band was tightened until the subject was 
fatigued, and then, whilst he was pedalling against a constant 
resistance, without or after a dose of 60 c.c. of 96% alcohol, the 
respiratory exchange was examined as above. The experiments 
were performed at 8—15° and at 28°. The respiratory quotient 
was again found to be lowered for a time after the consumption 
of alcohol, even at the higher temperature, at which muscular work 
was less economically performed. Alcohol, therefore, can produce 
energy for muscular exercise, and this is more economically per- 
formed for an hour or two after taking the stimulant. This favour- 
able influence, however, gradually decreases, and tends towards 
the opposite in time. Go. 


The Influence of Muscular Rigidity on the Oxygen-intake 
in Decerebrate Cats. Hersert FE. Roar (Quart. J. erpt. Physiol., 
1913, 6, 393—402).—During decerebrate rigidity the oxygen 
intake is only slightly greater than when the muscles are flaccid. 

W. OD. 4H. 


Rate of Reproduction of the Blood Constituents in an 
Immunised Horse After a Large Bleeding. R. A. O’Brien 
(J. Path. Bact., 1913, 18, 89—98).—After the withdrawal of ten 
litres of blood from an immunised horse, the fluid first appearing 
in the circulatory system contains an amount of protein far above 
the normal; hemolysin and diphtheria antitoxin are reproduced at 
different rates, and the rate of reproduction of the various blood- 
proteins is probably associated therewith. Details regarding salts 
and corpuscles are also given. W. D.«. H. 


The Effect of Certain Drugs, Toxic Substances, and Micro- 
organisms on the Fragility of the Red Corpuscles of Man and 
Animals. W. W. C. Torrey (J. Hysiene, 1913, 13, 191—236).— 
Arsenious acid and atoxyl in toxic doses increase the fragility of 
red corpuscles in vivo. Bile and bile salts cause no change. Various 
pathogenic hemolytic micro-organisms cause a rise in fragility, so 
also do specific hemolytic sera; the ambocepter alone does not. 
Experiments in vitro were not satisfactory, but, so far as they went, 
the results confirmed the findings in vivo. W. D. H. 


The Formation of Indophenol at the Nuclear and Plasma 
Membranes of Frog’s Blood Corpuscles, and its Acceleration 
by Induction Shocks. Ratpn §8. Livi (J. Biol. Chem, 1913, 
15, 237—247).—The formation of indophenol by the intracellular 
oxidation of a-naphthol and dimethyl-p-phenylenediamine takes 
place most rapidly in the neighbourhood of the nuclear and plasma 
membranes. This is accelerated by passing induction shocks 
through the suspension of blood corpuscles. W. D. H. 


Rapid Method of Preparing Thrombin. Wutii1am H. Howe. 
(Amer. J. Physiol., 1913, 32, 264—-265),—Pig’s fibrin is well vashed, 
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and then extracted with 8% solution of sodium chloride; the 
extract is heated with an equal volume of acetone; the bulky pre- 
cipitate of protein contains thrombin; this is filtered off and 
rapidly dried, then extracted with water, and filtered; the filtrate 
contains the thrombin, traces of salt, and a heat-coagulable protein ; 
the latter is removed by shaking with chloroform, and the final 
fluid is evaporated to dryness in a current of cold air. The dried 
material can be left indefinitely in a desiccator. It is easily and 
completely soluble in water. W. D. &. 


The Relation of Metathrombin to Thrombin. F. W. 
Weymouts (Amer. J. Physiol., 1913, 32, 266—285).—The thrombin 
content of serum is determined by its clotting power on solutions 
of fibrinogen, and the metathrombin content by the clotting power 
after activation by alkali and subsequent neutralisation. In dog’s 
serum the activity of both disappears after three to four days; five 
to eighteen days later there is almost complete return, and then it 
disappears completely. If kept sterile the initial loss of power is 
slower, and there is no reappearance of activity. Bacterial growth 
is responsible for both phases. Thrombin prepared by Howell’s 
method retains its power for long periods (at least eighteen days) ; 
its power is destroyed by a substance in serum and in oxalate 
plasma, which is antithrombin. After the action of antithrombin 
the presence of metathrombin can still be shown in certain cases. 
Metathrombin is regarded as a thrombin-antithrombin compound ; 
it is absent in oxalate and fluoride plasma. W. D. H. 


The Nitrogen of Blood-serum Freed from Protein. Rupo.tr 
Puiuipp (Zeitsch. physiol. Chem., 1913, 86, 494—502).—The residual 
nitrogen after serum has been freed from protein by heat-coagula- 
tion is about twice as great as when phosphotungstic acid, uranyl 
acetate, or ferrum oxydatum dialysatum are employed. The two 
last-named reagents entirely free the serum from protein. In cases 
of uremia the residual nitrogen is increased. W. D. H. 


Alterations Produced in Complement-containing Sera by 
the Introduction of “ Lecithin.” Jonn CrurcksHankx and THomas 
J. Mackig (J. Path. Bact., 1913, 18, 99—113).—“ Lecithins” differ 
markedly with regard to their power to produce the alterations 
in complement activity, hemolysis, etc., with which the paper 
deals. A large number of preparations are quite inefficient. 

W. D. H. 


Fibrin in Sol and Gel State. The Blood-coagulation 
Problem. Eset Hexma (Proc. K. Akad. Wetensch. Amsterdam, 1913, 
16, 172—185).—The author has investigated the relation between 
fibrinogen and fibrin. Pure fibrin, free from blood corpuscles, was 
found to dissolve quite readily in very dilute sodium hydroxide or 
sodium carbonate, but a fibrous coagulum could be reproduced 
by the cautious addition of dilute acids, such as phosphoric or 
carbonic, or by sodium dihydrogen phosphate or calcium chloride. 
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Fibrin also dissolved in a slight excess of acid, but could be repre 
cipitated on neutralisation. Coagulation was also effected in 
solutions which had been boiled, from which the conclusion is 
drawn that ferments play no part in the process. Fibrin is there- 
fore a reversible gel. 

Further experiments showed that centrifugated, fluid plasma, or 
ascites fluid (that is, a natural fibrinogen solution), like alkaline 
fibrin solutions, could be coagulated by traces of acids. Moreover, 
alkaline fibrin solutions could be coagulated by serums or organic 
extracts which are known to coagulate fibrinogen, and also, like 
fluid plasma or ascites fluid, by means of saturated solutions of 
sodium chloride or fluoride. A great similarity was thus estab- 
lished between fibrinogen as found in blood and body fluids, and a 
solution of fibrin in very dilute alkali. 

Dried fibrils, the single threads of fibrin, swell out again very 
quickly in alkaline solutions, and, if the volume of liquid is small, 
raw fibrin will imbibe the whole of it and become jelly-like. <A 
swollen fibril, however, contracts to its original size in dilute acids, 
1% calcium chloride or any saturated salt solution, or even in 
excess of water. The swelling process is therefore of a superficial 
kind, and it is assumed that it consists in the formation of an 
alkali adsorption-compound, which eventually, by the continuation 
of the imbibition, passes into colloidal solution. Fibrinogen is thus 
considered to be an alkali-hydrosol of fibrin, and its conversion into 
the gel, fibrin, and therefore the coagulation of blood, is merely due 
to the withdrawal of hydroxyl ions from the adsorption compound 


by means of one or other of the factors mentioned above. 
J. C. W. 


The Inhibition of Hzemolysis by Cholesterol and Onxy- 
cholesterol. E. Scureiper and L&tnarp (Biochem. Zeitsch., 1913, 
54, 291—296).—A method is described for preparing oxychole- 
sterol from cholesterol, and of obtaining emulsions of the same. 
Although, by itself, the former substance has a much weaker 
power of inhibiting hemolysis than cholesterol, it increases this 
power of the latter substance when added to it in quite small 
quantities. Oxycholesterol acts also more weakly than cholesterol 
in inhibiting hemolysis by cobra poison. 8. B. S$. 


The Influence of Nutrition on the Gaseous Metabolism of 
Cold-blooded Animals. Bernuarp Etsas (Zeitsch. Biol., 1913, 62, 
1—-31).--The experiments were made on groups of frogs in a 
modified Regnault-Reiset apparatus. The inanition metabolism is 
first found; but as this is influenced by the temperature, all the 
observations must be carried out at a constant temperature. Food 
may then be given in amounts equivalent to the inanition meta- 
bolism (isopeinic), or the quantities may be below or above this 
(hypo- and hyper-peinie respectively). Iso- and hyper-peinic 
administration of dextrose increases the metabolism by from 6 to 
20%. Isopeinic feeding with fat does not raise the metabolism. 
The increase of metabolism after isopeinic feeding on protein is 
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very pronounced, 17—40%. These results are compared with some 
previously published by Weiss. The observations lend no support 
to the view that the increase of activity is due to alimentary work, 


but confirm Rubner’s views on the specific dynamic values of foods. 
W. D. H. 


Metabolism of Ammonium Salts. I. The Estimation of 
Ingested Ammonium Salts in the Dog on an Adequate 
Mixed Diet. Frank P. Unperniyt (J. Biol. Chem. 1913, 15, 
321—335).—Ammonium salts of organic acids were given to dogs 
on a fixed diet, but failed to increase the ammonia nitrogen of the 
urine. Ammonium salts and inorganic acids caused a varying 
degree of increase in the ammonia nitrogen of the urine. The 
experiments afford no adequate explanation for the temporary 
retention of the ammonium salts. All the inorganic ammonium 
salts used, and some of the organic salts, cause a distinct excess 
of total urinary nitrogen, and they apparently stimulate nitrogen- 
ous katabolism. Sodium chloride under the same conditions lowers 
the output of urinary ammonia nitrogen. W. D. H. 


Metabolism of Ammonium Salts. II. Elimination of 
Ammonium Salts During a Period of Prolonged Inanition. 
Frank P. Unperwiui (J. Biol. Chem., 1913, 15, 337—339).— 
During inanition in the dog, ingestion of ammonium carbonate fails 
to produce an increase of urinary ammonia nitrogen. Ammonium 


chloride causes, however, a marked increase, and also an increase 
in total nitrogen. At this stage a second ingestion of ammonium 
carbonate may also bring about an increase of total urinary 
nitrogen. W. D. H. 


Metabolism of Ammonium Salts. III. The Utilisation of 
Ammonium Salts with a Non-nitrogenous Diet. Frank P. 
UNDERHILL and SamuEL Goxtpscumipt (/. Biol. Chem., 1913, 15, 
341—355).—Ammonium chloride added to a non-nitrogenous diet 
caused no retention of nitrogen, as Grafe states. It exercises a toxic 
action, and increases the output of urinary ammonia. Ammonium 
acetate and citrate decrease the nitrogen loss, and lead to retention 
of nitrogen. The ability of the body to deal with the organic and 
inorganic salts of ammonium is radically different. W. Dz H. 


Excretion of Creatine. R. A. Krause (Quart. J. expt. Physiol, 
1913, '7, 87—-101).—The metabolism of children differs from that 
of the adult. In boys, creatinuria occurs until the age of five or 
six; in girls it persists longer, and may last until the intermittent 
creatinuria occurs which characterises the female sexual cycle. The 
power to assimilate creatine given with the food is much weaker 
in children than in the adult. The excretion or non-excretion of 
creatine depends on the balance between formation and destruc- 
tion, two processes which are always at work. This view will 
render it necessary to revise current theories on creatinuria as a 
pathological condition. W. D. H. 
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Nitrogen Retention in Feeding on Urea. Epvuarp Grarg 
(Zeitsch. physiol. Chem., 1913, 86, 347—355).—These experiments are 
given to support the author’s contention (compare A., 1912, ii, 
659; 1913, 1, 216) that urea in the food leads to retention of 
nitrogen. The experiments lasted over a long period. W. D. H. 


The Relation of Growth to the Chemical Constituents of the 
Diet. THomas B. Ossorne, Larayette B. MeEnpe.t, Epna L. 
Ferry and Autrrep J. Wakemann (J. Biol. Chem. 1913, 15, 
311—326).—It has been previously shown that growth and mainten- 
ance are different things. The best food to promote growth is 
milk, even if only small quantities are occasionally given, mixed 
with an artificial diet of protein, fat, carbohydrates, and salts. 
Protein-free milk is not adequate for growth, but the addition of 
butter to the protein-free milk restores growth. Evidently some 
substance is removed from the protein-free milk which is essential, 
and this is present mixed with the butter-fats. What the substance 
is, is as yet unknown. W. D. H. 


Sugar Absorption. Kornit von Korésy (Zeitsch. physiol. Chem., 
1913, 86, 356—367).—-By interference with the circulation through 
the intestines, lungs, and heart, absorbed sugar does not occur as 
such in the blood. The absorption of sugar is not a simple process, 
and the effect of internal secretions, such as that of the adrenal 
gland, has to be taken into account. Phosphates may also play 
an imporant réle in sugar absorption, as they do in alcoholic 
fermentation. W. Dz. H. 


The Distribution of Creatine in the Animal Organism 
J. C. Brexer (Zeiisch. physiol. Chem., 1913, 8'7, 21—37).—A large 
number of organs and tissues in different animals were found to 
contain creatine in amounts which are greater than that in the 
blood. These results are given in tables. Experiments are also 
given which confirm the view that the liver is able to convert 
creatine into creatinine. W. D. H. 


The Lecithin Content of Different Tissues. JoHn CruicksHank 
(J. Path. Bact., 1913, 134—136).—The amount of lecithin in various 
tissues was estimated by the author’s method. In 100 grams of 
moist tissue, ox red corpuscles yielded 2°5, sheep’s liver 1°6, human 
brain 0°6, ox pancreas 0°68, testicles 0°62 gram, and other tissues 
amounts varying from 0°14 to 0°48 gram. W. Dz. H. 


Gases Evolved During the Autolysis of Some Organs and 
Tissues. Fitipro Traerra-Mosca (Gazzetta, 1913, 43, ii, 144—148). 
—The liver, kidney, brain, and suprarenal capsules yield carbon 
dioxide, nitrogen, and hydrogen; the intestine evolves carbon 
monoxide and oxygen in addition to these gases, whilst the 
pancreas, spleen, lungs, and heart yield only nitrogen. R. V. S. 


Calcium and Magnesium in the Brain Under Different 
Physiological and Pharmacological Conditions. Ivo Novi 
Eighth Inter. Cong. App. Chem., 1912, 19, 261).—The proportion of 
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calcium in the brain of the dog varies from 0°0143 to 0°031, and 
that of magnesium from 070143 to 0°0167% of the fresh material. 
Age has a marked influence on the calcium-content of the brain. 
With dogs this content is at its maximum before and just after 
birth, the minimum is reached prior to weaning, and in old age 
the initial value is again attained; a similar course is followed 
in the case of the human brain. With guinea-pigs, the proportion 
of calcium is minimal in the foetus, becomes almost doubled a few 
days after birth, and continues to increase for a month; subse- 
quently it remains constant until old age is reached, when it again 
increases, sometimes as much as tenfold. Introduction, either sub- 
cutaneously or into the stomach, veins, or carotids, of sodium 
chloride in isotonic or hypertonic solution results in the diminution 
of the calcium-content of the brain, in some cases by one-half. 

The proportion of magnesium in the brain remains constant at 
all ages and under all the experimental conditions employed. 

=. m3 


Cerebrosides of Brain Tissue. PxHorsus A. Levene (J. Biol. 
Chem., 1913, 15, 359 —364).—The conclusion that the cerebrosides are 
optically different isomerides is confirmed by further work, but 
more data are still wanting to render this certain. W. D. H. 


Autolysis of, and Presence of, Proteolytic Ferments in the 
Brain of the Calf. Fitippo Traerra-Mosca (Gazzetta, 1913, 43, ii, 
138—143).—When the brain of the calf is subjected to autolysis 
(incubation with water in presence of chloroform for a month), 
lysine, choline, xanthine, and adenine can be subsequently obtained 
from it. This indicates the presence in the brain of ferments 
capable of attacking albumin, nucleins, and lecithin. R. V. S. 


The Effect of Alcohol on the Excitation, Conduction, and 
Recovery Processes in Nerves. Kerry Lucas (J. Physiol., 1913, 
46, 470—505).—-After exposure to 5% alcohol, a nerve recovers 
its properties when replaced in Ringer’s solution. The impairment 
of conduction in the nerve produced by alcohol, and the increase 
in threshold current strength follow a parallel course. The rate of 
conduction is much slowed, however, at a stage when the rate of 
recovery is not slowed. This suggests that the recovery process, 
which is responsible for the refractory period, is a process different 
from the disturbance which is the basis of propagation of the 
nervous impulse. . dD. 


The Influence of Anoxybiosis on the Disappearance of 
Glycogen from the Autonomous Organs of the Frog. Ernst 
J. Lesser (Biochem. Zeitsch., 1913, 54, 236—251).—As autonomous 
organs are designated those tissues, such as liver and muscles, in 
which action takes place when they are separated from the nervous 
systems, and the hormones contained in the blood supply. The 
author has already shown that the rate of glycogen disappearance 
from the liver after removal from the animal is greater in summer 
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frogs than in winter frogs, and he now compares this rate when the 
organs are well supplied with oxygen (oxybiosis) and when they are 
kept in a current of nitrogen (anoxybiosis). These experiments 
were of interest, as it has been found that under the influence of 
anoxybiosis of the whole animal the rate of glycogen disappearance 
could be increased, and it was thought possible that by this means 
the behaviour of the livers from winter frogs could be made to 
approximate to that of summer frogs. It was found that in the 
months of the year in which the glycogen of the liver is stable, the 
rate of disappearance is not influenced by anoxybiosis, whereas in 
the months when the glycogen is labile, anoxybiosis increases the 
rate. The experiments were carried out at the temperature of 
22—24°, and did not extend beyond five hours. Similar results 
were obtained with muscular tissues. 8. B. S. 


Chemical and Bio-chemical Properties of the Lipoids 
Extracted from Pig’s Liver and Egg-yolk. Freperick P. 
Witson (J. Path. Bact., 1913, 18, 60—63).—The lipoids extracted 
from pig’s liver and from egg-yolk differ greatly in their chemical 
(iodine value, etc.) and biochemical (anti-complementary, hemolytic 
powers, etc.) properties. WwW. BD. &. 


The Thyroid Gland. XI. Watter Epmunps (J. Path. Bact., 
1913, 18, 52—59).—The thyroid gland in dogs hinders the assimi- 
lation of sugar; the parathyroid glands favour it. W. Dz. H. 


Carbohydrate Metabolism in its Relation to the Thyroid 
Gland. The Effect of Thyroid Feeding on the Glycogen- 
content of the Liver and on the’ Nitrogen Distribution in the 
Urine. W. Cramer and R. A. Krause (Proc. Roy. Soc., 1913, 
B, 86, 550—560).—When rats or cats are fed on a carbohydrate- 
rich diet plus small amounts of fresh thyroid gland for two or 
three days, the liver only contains traces of glycogen. This is due 
to an inhibition of the glycogenic function of the liver, and not to 
increased utilisation of carbohydrates. There is no glycosuria. 
The distribution of the nitrogenous constituents in the urine is 
similar to that observed after withdrawal of carbohydrates from 
the diet. W. D. H. 


Changes in the Metabolism of Animals After Extirpation of 
the Thyroids and Parathyroids. J. Greznwa.p (Biochem. Zeitsch., 
1913, 54, 159—160)—The author controverts the statement of 
Paladino (this vol., i, 675) that there is an increased phosphorus 
output after extirpation of the thyroids. He contends that there is 
rather a diminution, and the discrepancy between Paladino’s results 
and those of other authors is due to the fact that the former did 
not investigate the metabolism immediately after the operation, but 
only after a prolonged period at the onset of tetany, which, it 1s 
admitted, may produce increased phosphorus output. 8. B. 8S. 
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The Hazymes of the Pituitary Body. Luciz Burrow (Biochem. 
Zeitsch., 1913, 54, 40—52).—The following ferments were found to be 
present: Catalase, diastase, pepsin, trypsin, peroxydase, tributyrin- 
ase, and urease. The following enzymes could not be detected: 
Invertase, lactase, a glycolytic ferment, and deamidase. S. B. S. 


The Chemistry of the Mammary Gland. J. ArcyLi CAMPBELL 
(Quart. J. expt. Physiol., 1913, 7, 53—56).—Considerable differences 
exist in the mammary gland of different animals, and even between 
different parts of the gland in the same animal. Lactose is found 
only when the gland contains milk, and the amount present is thus 
a measure of the quantity of milk in the gland. The fat, on the 
other hand, is present, not only in milk, but in the secreting cells, 
and in the adipose tissue between the alveoli. W. D. H. 


The Phosphatides of Human Placenta. III. C. Sagan 
(Biochem. Zeitsch., 1913, 54, 1—4).-- From the alcohol-ether obtained 
in the purification of the so-called jecorin by Drechsel’s method, 
a precipitate was obtained on addition of alcoholic cadmium 
chloride, part of which was soluble in ether and the other part 
insoluble. Both these products were analysed, but the results do 
not accord with any definite chemical formula. Ss. B. 8. 


The Distribution of Phosphorus in ths Placenta. C. Sakaki 
(Biochem. Zeitsch., 1913, 54, 5—10).—From the determination of the 


phosphorus soluble in organic solvents (light petroleum or benzene) 
the amount of lecithin was calculated as 6°8% of the dried substance. 
S. B. S. 


The Absorption of Water by the Skin of the Frog. S&S. S. 
Maxwe.i (Amer. J. Physiol., 1913, 32, 286—294).—An empty frog’s 
skin immersed in water takes up an enormous amount; this 
depends on the permeability of the skin to water, and its relative 
impermeability to salts. The assumption of “vital activity” in 
this process is regarded as unnecessary. W. Dz. H. 


Ths Absolute Mechanical Efficiency of the Contraction of 
an Isolated Muscle. Arcuipatp V. Hii (J. Physiol., 1913, 46, 
435—469).—Fick’s results on the mechanical efficiency of muscular 
contraction are inaccurate; for instance, they do not take into 
account the heat-production which occurs in the period of recovery. 
The subject was re-investigated by the author’s new methods; his 
apparatus, however, requires calibration for each experiment and 
each muscle used. In the sartorius, the initial process of con- 
traction consists mainly of the liberation of free potential energy, 
which is manifested as tension energy in the excited muscle; this 
can be used indifferently for the production of work or of heat; 
the efficiency of the whole process may be almost as high as 50%. 
The chemical substance possessing the free energy is the lactic acid 
precursor. W. Dz. H. 
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Extractives of Muscle. XV. Presence of Carnosine, Methy]l- 
guanidine, and Carnitine in: Horse Flesh. J. Smoropinzey 
(Zettsch. physiol. Chem., 1913, 8'7, 12—20).—Horse flesh is shown to 
contain about 0°58 gram of creatine, 0°08 gram of purine sub- 
stances, 1°82 gram of carnosine, 0°18 gram of carnitine, and from 
0°11 to 0°83 gram of methylguanidine per kilogram of fresh muscle. 
These proportions are those observed in the muscles of other 


animals. E. F. A. 


The Influence of Starvation on the Creatine Content of 
Muscle. Victor C. Myers and Morris 8. Fine (J. Biol. Chem., 
1913, 15, 283—304).—The creatine of rabbit’s muscle is relatively 
increased in the early part of starvation, but decreased at the 
close, owing to its loss by the urine. That creatine and creatinine 
are independent in metabolism is dissented from; the old view 
that the creatinine is derived from muscular creatine is favoured, 
though the proof is not yet complete. W. D. H. 


Influence of Carbohydrate Feeding on the Creatine Content 
of Muscle. Victor C. Myers and Morris 8S. Fine (J. Biol. Chem., 
1913, 15, 305—310).—The effect of carbohydrate feeding on the 
creatine of rabbit’s muscles is similar to that seen in starvation. 
The decreased elimination of creatine under these conditions is 
primarily dependent on the sparing action of carbohydrate on the 


muscle proteins. W. D. H. 


The Derivatives of Ethyl Alcohol Contained in Muscle. 
Atonzo L. Taytor (J. Biol. Chem., 1913, 15, 217—220).—In dogs 
which had been without food for one day, and in which the entire 
alimentary canal had been extirpated, the muscles still yielded 
alcohol in small amounts. It could not have been derived from 
food, and the theory is advanced that alcohol is an intermediate 
stage in the metabolism of dextrose. W. D. H. 


Chemical and Physico-chemical Properties of Liquids 
Expressed from Striated and Plain Muscle. II. Amount of 
Protein in the Juice and Relations between the Granules 
(Myosin) Suspended and the Myoprotein Dissolved. Fi.ippo 
Borrazzi and G. QuaautaRteLLo (Atti R. Accad. Lincei., 1913, |v], 22, 
ii, 52—59. Compare Bottazzi, A, 1912, ii, 1192).—The granular 
substance amounts to 33—61% of the total protein of the juice. 
The total protein amounts to 5°32—9°54%. Data regarding the 
yield, density, viscosity, total nitrogen, and ash of the juice 
obtained in different experiments and with muscle from different 
animals ars also recorded. R. V. 8. 


Presence of Succinic Acid in Meat Extract and in Fresh 
Meats. Hans Ernseck (Zeitsch. physiol. Chem., 1913, 87, 145—158). 
—Succinic acid in some quantity is obtained, both from Liebig’s 
meat extract and from fresh ox and dog flesh. It is present in the 
carniferrin fraction, and particularly in the mother liquors from 
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this. It is not derived from the decomposition of Siegfried’s 
phosphorearnic acid. E. F. A. 


Does Milk Contain Phosphatides? Vuiapimir Nuscoran 
(Biochem. Zettsch., 1913, 54, 78—82).—Milk was treated with 
anhydrous sodium sulphate, and the mixture was kept in a vacuum 
until free from water. The residual powder was then extracted 
with various organic solvents. No phosphorus could be detected 
in these solutions, and the author draws the conclusion that phos- 
phatides are not present in milk. 8. B. S. 


The Effect of Pituitary Extract on the Secretion of Milk. 
JoHN Hammonp (Quart. J. expt. Physiol., 1913, 6, 311--338).— 
Injection of pituitary extract produces an immediate action on the 
flow of milk, which is followed by a period of decreased flow. The 
effect, however, is not muscular, nor is it effected through the rise 
of blood-pressure. Microscopic evidence points to a direct action 
on the epithelium cells which set free the milk constituents. The 
milk formed is rich in fat. The daily yield of milk i is only slightly 
increased as the result of the injection. W. D. © 


Hydrocephalus Fluid. E. Sresure (Zeitsch. physiol. Chem., 19138, 
86, 503—510).—-An analysis of fluid from a case of hydrocephalus 
is given. The noteworthy points are: (1) the absence of protein; a 
faint reaction with Millon’s reagent indicates the presence of 
certain hydrolytic products of protein; and (2) the presence of 
certain enzymes, namely, diastase, invertase, lipase, and enzymes 
capable of splitting glucosides and esters. W. D. 


The Nature of the Depressor Substance in Dog’s Urine 
and Tissues. Atonzo A. Taytor and Ricwarp M. Pearce (J. Biol. 
Chem., 1913, 15, 213—-216).—Attempts to isolate the substance failed. 

W. Dz. H. 


The Excretion of Formic Acid in Human Urine Under 
Normal and Pathological Conditions. Rupotr Srrisower 
(Biochem. Zeitsch., 1913, 54, 189—211).—The formie acid was 
estimated by distilling urine acidified with phosphoric acid under 
diminished pressure, collecting the distillate in excess of alkali, and 
determining the acid in this distillate after concentration by 
heating with mercuric chloride in the presence of sodium acetate. 
The mercurous chloride produced by the reduction was weighed. 
The yield of formic acid thus found is about 90% of the theoretical. 
Formic acid is found under normal conditions in the urine to the 
extent of about 13°5 milligrams daily ; and the amount is not 
increased by moderate muscular activity. It does not appear to be 
influenced by the character of the diet. In many diseases the 
amount excreted is normal, as in compensated heart affections, 
carcinoma, gastric ulcer, colelithiasis, constipation, and various 
febrile conditions. It is increased, however, in uncompensated 
heart affections, in asphyxia due to work in heart affections in man, 
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and in animals. It is also increased in diabetes as the result of 
changes in the fat metabolism. In a single case investigated of 
muscular dystrophy there was also found an increased output of the 
acid, due apparently to changes in the muscular metabolism. 
Reasons are given for supposing that formic acid is a metabolism 
product of fats, carbohydrates, and proteins. S. B. §. 


Excretion of Formic Acidin Disease. I. Grexnwaup and N, W. 
Janney (Zeitsch. physiol. Chem., 1913, 86, 511—512).—By the use 
of the method of Dakin, Janney, and Wakeman, it is shown that 
the excretion of formic acid in the urine is increased in pneumonia, 
especially during the stage of resolution. Figures are also given 
in isolated cases of other diseases, but no generalisations are possible 
from these. W. Dz. H. 


Substances in Urine Giving Rise to Indigotin. I. Rober 
V. SranrorpD (Zeiisch. physiol. Chem., 1913, 87, 188—206).—The 
substances in human urine which give rise to indigotin are very 
unstable. Their amount has greatly diminished in one to three 
hours, and they have disappeared in three to six hours. The cause 
of the decomposition is not understood; it is perhaps due to 
autoxidation. The indigotin-forming substances were obtained by 
salting-out and extraction with a mixture of ether and alcohol. 
Even under these conditions they decompose too rapidly for their 
isolation to be effected. It is considered improbable that they 
are identical with potassium indoxylsulphate. E. F. A. 


Excretion of Morphine in the Urine. Wuitueim Ritter von 
KauFMANN-ASSER (Biochem. Zeiisch., 1913, 54, 161—173).—The 
author finds that neither the biological method of Hermann and 
Straub (action on white mice) nor the chemical method described 
by van Ryn are suitable for the quantitative estimation of morphine 
in the urine. He describes a method devised by himself, in which 
the morphine is finally extracted with chloroform, and estimated by 
means of iodoeosin. By this method it is found that larger 
quantities of the alkaloid are excreted by the kidneys than was 
formerly supposed, the amount eliminated by this channel reaching 
39% during a course of constant administration of the drug. 
Seventy-two hours after the last injection in this series of expeti- 
ments sufficient alkaloid could be found in the liver, kidneys, and 
stomach for quantitative estimation. S. B. 8. 


The Antagonism Between Adrenaline and Anesthetics on 
the Heart. James A. Gunn (Quart. J. expt. Physiol., 1913, 7, 
75—86).—-Using the perfusion method on the heart of cat or rabbit 
it was found that adrenaline can antagonise a concentration of 
chloroform which enfeebles the beat, but not such a concentration 
as arrests it. In the case of chloral the antagonism of adrenaline 
is greater, and the latter drug will set a heart going which is 
completely arrested by chloral. Adrenaline is also antagonistic to 
many other substances which weaken cardiac activity. The 
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rhythmic contractions which adrenaline arouses in a quiescent 
heart are independent of intrinsic motor ganglia. W. Dz. H. 


Pharmacological Testing of Sulphuric Acid. Esters of 
Atropine and Scopolamine. Paun Trenvecensura (Arch. expt. 
Path. Pharm., 1913, 73, 118—138).—By the esterification of the 
alcoholic hydroxyl of alkaloids of the atropine group with sulphuric 
acid, the intramolecular salt formation with the nitrogen of the 
tropine or scopolamine causes a marked weakening of their affinity 
for the endings of the vagus nerve. In most cases the stimulating 
action on the nervous system is increased. The toxicity is not 
altered as a rule. The esters of the atropine group stimulate the 
respiratory centre very strongly ; this may be useful therapeutically. 
The scopolamine ester does not possess this property. W. D. H. 


Creatine Formation in the Animal Kingdom. Creatine 
Formation from Betaine and Choline. Orro Risser (Zeiésch. 
physiol. Chem., 1913, 86, 415—-453).—This paper contains a very 
useful résumé of recent work on the subject. The experiments 
recorded deal with the effect of the administration of betaine and 
choline (by mouth or hypodermically) on the amount of creatine 
in the muscles, and creatinine in the urine. In some cases the 
material was mixed with surviving muscle. Although in a certain 
number of cases creatine or creatinine, as the case may be, was 
increased, the conclusion is drawn that there is no certain proof 
that betaine or choline leads to creatine formation. W. D. H. 


The Fate of Cocaine and Hcgonine in the Organism. 
Suteman RirArwacupant (Biochem. Zeitsch., 1913, 54, 83—91).— 
Cocaine is excreted, after administration to rabbits, in the urine, 
in amounts which can be quantitatively estimated. For this 
purpose the urine is extracted by benzene or ether, and the amount 
of alkaloid thus obtained is estimated by Gordin’s method. By 
long-continued administration of the drug, the amount excreted 
each day in the urine gradually increases. No destruction of 
cocaine, when kept in contact with living tissue, could be detected. 
Ecgonine i is also excreted in the urine; for the purposes of detection 
the urine was evaporated to dryness and treated with methyl 
alcohol and hydrochloric acid ; the alkaloid after conversion into its 
methyl ester can be extracted by ether. S. B. S. 


The Influence of Lecithin on the Action of Drugs. Davin M. 
Lavrov (Biochem. Zeitsch., 1913, 54, 16—26 Compare Hanschimidt, 
this vol., i, 796).—-A summary is given of earlier experiments on 
the combined action of lecithin and various drugs on frogs, in 
which it is shown that within certain limits the lecithin diminishes 
the action of the drug, whereas within higher limits it increases it. 
In the cases of phosphorus and phenol poisoning, an increase only 
of the toxic effect was obser@ed. In doses of 0°0015 to 0°003 gram 
lecithin markedly increases the toxic action of ricin on frogs. Doses 
of other magnitudes cause a two-fold action. During the first ten 
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or eleven days they increase the toxic action, but afterwards the 
ricin effects begin to weaken. The general condition of the animals 
employed is not without effect. S. B. 8. 


Is the Pressor Effect of Pituitrin Due to Adrenal 
Stimulation? R. G. Hoskinsand Crayton McPeek (Amer. J. Physiol., 
1913, 32, 241—-244)—The experiments recorded show that the 
answer to the question is in the negative. W. Dz. 8. 


Pharmacological Notice Concerning Two New Derivatives of 
Santonin, a- and #-Santonan (a- and £-Tetrahydrosantonin). 
EK. Srepure (Chem. Zeit., 1913, 37, 945—946).—Pharmacological 
experiments with a- and 8-sodium tetrahydrosantonate (Wienhaus 
and von Oettingen, this vol., i, 474) show that they are not cramp 
poisons, neither do they act as vermicides. The reduction of the 
ethylene linking in santonin thus destroys its specific properties. 

T. 8. P. 


p-Hydroxy-3-phenylethylamine, the Poison in the Salivary 
Gland of Cephalopods. Martin Henze (Zeitsch. physiol. Chem., 
1913, 87, 51--58).—-p Hydroxy-8-phenylethylamine is shown to be 
the only poisonous constituent of the saliva of the octopus. This 
base, which had previously been obtained by Barger and Dale 
from ergot (A., 1909, ii, 689), is thus, like adrenaline, the product 
of metabolism in a gland. E. F. A. 


Chemistry of Vegetable Physiology and Agriculture. 


The Resistance of Spores to Heating in Anhydrous Fluids 
such as Glycerol and Similar Substances. Howarp BuLiock 
(J. Hygiene, 1913, 13, 168—177).—The method at present in use for 
the sterilisation of glycerol or oil are quite inadequate; the heating 
of these fluids has no greater effect than the same temperature in 
the air. To sterilise these fluids, a temperature of 170° for half an 
hour or 180° for ten to fifteen minutes is necessary. W. D. H. 


Bacterial Metabolism. XI. Estimation of Urea Nitrogen 
in Cultures of Certain Bacteria. Artrour I. Kenpaui and 
Artnur W. Waker (J. Biol. Chem., 1913, 15, 277—282).—Urea 
nitrogen estimated by Folin’s method is probably not all due to 
urea. In bacteria the main nitrogenous end-product of meta- 
bolism is ammonia. The urea nitrogen in the culture fluid does not 


alter. W. D. H. 


Bacterial Metabolism. XIII—X&X. Arrnur |. Kenpatt, 
Avexanper A. Day, and Artaur W. Watker (J. Amer. Chem. 
Soc, 1913, 35, 1201—1249).—An investigation of the effect 
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of utilisable carbohydrate on the metabolism of protein and 
protein derivatives by bacteria. The media used consisted of a 
prepared broth containing meat juice and peptone, and a mixture 
of the same broth with 1% of dextrose. Four flasks of the sugar- 
free and of the sugar-containing broths were inoculated with the 
desired organism and incubated at 37°, the progress of the action 
being followed by examination of the contents of the flasks over a 
period of nine days. Determinations were made of the free 
ammonia, the total nitrogen, the acidity resulting on the addition 
of formaldehyde, and the acidity or alkalinity of the liquid, using 
alizarin, neutral red, and phenolphthalein as indicators. 
Seventeen groups of bacteria were submitted to examination, and 
the results are tabulated in the original. DF. % 


Disinfecting Value of Mercuric Oxycyanide and of Mercuric 
Oxycyanide Containing Mercuric Cyanide. H. Ktst (Arch. 
Pharm., 1913, 251, 340—3849).—In general, a solution of a poison at 
extreme dilution promotes the growth of lower vegetable organ- 
isms; at a definite, greater concentration of the poison, the multi- 
plication of the organisms is retarded, whilst at still greater concen- 
trations the poison exerts its lethal action. The author has exam- 
ined the action on Bacillus coli of two samples of mercuric oxy- 
cyanide, one practically pure (99%), the other containing 33°3% of 
oxycyanide and 66°6% of mercuric cyanide. At concentrations: of 
1 in 200,006 to 1 in 400,000 it is found that solutions of both 
samples approximately double the rate of growth of the bacilli. 

The retarding action of the two disinfectants on the growth of 
organisms is shown in two ways. Milk coagulates when it contains 
0°0005% of either of the two samples, but does not do so when the 
amount of the poison is increased to 0°005%. In the second set 
of experiments, urine containing 0°01—0°2% of either of the 
poisons remains unchanged under the conditions in which the 
urine alone becomes turbid and evolves ammonia. 

Experiments on pure cultures of Staphylococcus pyogenes, on 
raw milk, on tuberculous milk, and on the contents of the stomach 
and of the intestines and on the brains of a decomposed corpse lead 
to the astonishing result that there is no appreciable difference in 
the bactericidal value of the two samples under examination. 
Another series of comparative experiments shows that the disin- 
fecting value of mercuric oxycyanide is almost equalled by that 
of a mixture of the oxycyanide and sodium chloride containing 
33°3% of the latter. A fuller treatment of the subject is promised ; 
at present the author is of opinion that the sodium chloride, 
as a disinfectant, slightly active accentuates the bactericidal value 
of the mercuric oxycyanide by promoting the absorption of the 
latter substance by the protoplasm. C. 8. 


Biochemical Reactions of Diphtheria-like Organisms. 
T. G. M. Hine (.7. Path. Bact., 1913, 18, 75—80),—The chief point 
urged is that the diphtheria-like bacilli, B. diphtheriae, alone 


gives acid with dextrose and dextrin, and not with sucrose. 
W.D. 
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The Inhibition of the Cholera-Red Reaction by Certain 
Nitrite-destroying Organisms, and on the Mutual Inhibition 
of B. dysenterise (Flexner) and V. cholere when Grown 
together. W. J. Locre (J. Hygiene, 1913, 13, 162—167).—Certain 
nitrite-destroying organisms when grown along with V. cholerae 
prevent the appearance of the cholera-red reaction. This is not 
due to the non-formation of nitrite, but to its rapid destruction by 
the nitrite-destroying organisms. There are, on the other hand, 
certain nitrite-destroying organisms which fail to prevent the 
cholera-red reaction. In the case of B. dysenteriae the failure to 
prevent the cholera-red reaction is due to an inhibition of the 
growth of both organisms when grown together. W. D. H. 


Spore-producing Bacillus lactis fermentens, a Ferment 
Producing Butylene Glycol from Lactose. Rvuor (Compt. ren/., 
1913, 157, 297—299).—Bacillus lactis fermentens is a very mobile, 
anaerobic bacillus, which produces spores after three days on gelose 
at 30°, which resist a temperature of 90° for five minutes, and 
can be heated at 100° for half a minute without being killed. It 
ferments dextrose, sucrose, lactose, mannitol, and glycerol, the 
products from the sugars being carbon dioxide, hydrogen, alcohol, 
butylene By-glycol, acetylmethylearbinol, and formic and acetic 
acids, no lactic or succinic acids being found. The fermentation of 
milk by this bacillus is very rapid, the products being as above. 

W. G. 


Isolation of B. typhosus from Feces by means of Brilliant- 
Green. C. H. Brownine, W. Gitmay, and T. J. Mackie (J. Path. 
Bact., 1913, 18, 146—148).—The method described is based on the 
observation that brilliant-green exerts a much more marked inhibi- 
tory effect on B. coli than on B. typhosus. W. D. H. 


Bactericidal Action and Chemical Constitution with Special 
Reference to Basic Benzene Derivatives. C. H. Brownine and 
W. Gitman (J. Path. Bact., 1913, 18, 144—146).—Staphylococcus 
aureus and B. anthracis are more susceptible to basic benzene derivatives 
than are organisms of the Coli group. It is not possible to differ- 
entiatz generally that gram-positive organisms are susceptible, and 
gram-negative organisms are not susceptible to crystal-violet. 
Salts of the heavy metals do not act less powerfully on the coli- 
typhoid group than on S. aureus and B. anthracis. Preliminary 
details are given of the effects of substituting radicles in benzene 
derivatives on their bactericidal power; and on the effect of serum 
on bactericidal action. W. D. 4H. 


Influence of Ozone on Yeast and Bacteria. Car. A. Nowak 
(J. Ind. Eng. Chem., 1913, 5, 668),—Results of experiments with 
bottom-fermentation yeast showed that ozonisation is not only of 
value in freeing the yeast from objectionable organisms which are 
susceptible to the action of ozone to a larger degree than the yeast 
itself, but also in eliminating the weakened cells and stimulating 
the fermentative power of the surviving ones. W. P. 8. 
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Influence of Mineral Salts on Alcoholic Fermentation. 
Salts of Tin and Bismuth. Marius Emmanvet Pozzi-Escor (Bull. 
Assoc. chim. Sucr. Dist., 1918, 31, 49—53).—-Stannous chloride even 
in small amounts retards fermentation. Yeast can be acclimatised 
so as to ferment well in presence of considerably more stannous 
chloride than will retard fermentation with ordinary yeast; the 
yeast, however, rapidly degenerates. Stannic chloride is much more 
toxic than stannous chloride. 

With regard to bismuth, the basic nitrate, with which Gimel 
obtained favourable results, is quite insoluble when washed with 
hot water. N. H. J. M. 


The Enrichment of the Invertase Content of Living Yeasts. 
JAKOB MBEISENHEIMER, STEFAN GAMBARJAN, and L. Semper (Biochem. 
Zeitsch., 1913, 54, 122—154).—The effect of allowing various yeasts 
to remain in contact with various sugars on their content in inver- 
tase was investigated. It was found that the amount largely 
increased by this treatment. Large quantities of the organism 
were allowed to remain for one to two days in sucrose solutions, 
which were then cooled on ice, and poured off. <A portion of the 
yeast was then removed, the juice expressed and treated with 
acetone. ‘The invertase reaction constant of this preparation was 
then determined. The main portion of the yeast was again treated 
in a similar way, and the reaction constant of a portion also deter- 
mined; the main bulk was again treated with sugar, and these 
processes repeated until the yeast was exhausted. During these 
successive treatments the invertase content increased, although the 
zymase content diminished, The relative influence of various sugars 
on the increase of invertase content was also investigated. In the 
majority of cases, the yeasts were allowed to grow in a Lindner 
solution, to which was added the various sugars. It was found 
that in most of the experiments invert sugar and levulose caused a 
larger increase in the invertase than dextrose or sucrose. The 
levulose was generally more effective than the invert sugar, and 
the sucrose slightly more effective than dextrose. The results may 
possibly be explained on the assumption that a levulose-invertase 
combination is somewhat more stable than the combination of 
invertase with other sugars, and the ferment is thereby more 
efficiently guarded against change during the autolysis of the yeast. 


8. B. S. 


The Dominance of Roquefort Mould in Cheese. CHARLES 
THom and Jamrs N. Currie (J. Biol. Chem., 1913, 15, 249—258),— 
The low percentage of oxygen in the open spaces within the cheese 
accounts for the dominant activity of Penicilliwm roqueforte in 
Roquefort and similar cheese. Gas analyses from cultures of 
various kinds of moulds are presented. W. D«. H. 


Phenomena of Imbibition in the Seeds of Avena sativa. 
r, Prate (Atti R. Accad. Lincei, 1913, [v], 22, ii, 133—140),— 
From experiments with solutions of potassium, sodium, barium, 
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and calcium hydroxides, and of hydrochloric, nitric, sulphuric, and 
phosphoric acids, the author finds that both cation and anion have 
specific functions in regard to this phenomenon. The solutions 
accelerate germination, and considerable concentrations do not spoil 
germination, but even favour it. R. V. 8S. 


Compounds Obtained from Plant Seeds by the Methods for 
Extracting Lecithin. IV. Peas, Larch, Rice. Gerore 'IRIER 
(Zettsch. physiol. Chem., 1913, 86, 407—414).—Peas contain rather 
over 1% of lecithin. This yielded galactose on acid hydrolysis and 
colamine when hydrolysed with barium hydroxide. 

The lecithin from larch seeds contained about 3°3% of phos- 
phorus, 0°75% of nitrogen, and 4% of galactose. 

Rice which had not been deprived of the husk yielded a lecithin 
compound having the properties of a cerebroside. E. F. A. 


Distribution of Carboxylase in Plants. W. Zareski (Ber. 
deut. bot. Ges., 1913, 31, 349—353).—Carboxylase was found in 
various seeds, such as peas, lupines, Vicia Faba, wheat, and maize, 
in etiolated seedlings, and in moulds. 

Although anzrobic, carboxylase is active in presence of oxygen; 
and some of these substances decompose pyruvic acid equally well 
in air and in hydrogen. Some, however, such as ripening pea seeds, 
fail to decompose pyruvic acid in presence of air, whilst they are 
very active in a vacuum. The stem points of Vicia Faba decompose 


pyruvic acid in presence of air if previously extracted with methyl 
alcohol. N. H. J. M. 


Chemical Composition of Cooked Vegetable Foods. 
KaraarinE [, Wituiams (J. Jnd. Eng. Chem., 1913, 5, 653—656).— 
Analyses of cooked vegetables, cereals, and leguminous seeds, etc., 
are recorded (compare P., 1903, 19, 26). W. P. S. 


Chlorophyll Assimilation. K. von Korésy (Zet‘sch. physiol. Chem., 
1913, 86, 368—383).—In acacia leaves immersed in nutritive fluids 
the assimilation of starch and sugar was about 10%, but the fat in 
the leaves was not increased. W. D. H. 


Composition of the Fruit and Seeds of Adansonia digitata. 
RussetL George Pewry (J. Soc, Chem. Ind., 1913, 32, 778—779). 
—The seeds of the baobab tree (Adansonia digitata) consist of a 
very tough husk enclosing a soft, oily kernel, devoid of starch. 
Analysis gave, in percentages: moisture, 12°1; ash, 3°5; oil, 11°6; 
protein (total nitrogen multiplied by 6°25), 11°2; fibre, 22°5; carbo- 
hydrates (by difference), 39:1. The ash of the kernels contained: 
potash, 31°0; soda, 7°2; and phosphoric acid, 34°2%. The oil 
as extracted by light petroleum had Dj} 0°915, saponification value, 
190°5—191°7, and iodine value (Hiibl, seventeen hours), 
76°7—77°8. The seeds are free from alkaloids and cyanogenetic 
glucosides. 

The fruit pulp gave: moisture, 15—16%; ash, 4-76—6°10%; 
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matter soluble in alcohol, 16°7—18°7%. The ash consisted largely 
of alkali carbonates, and contained: silica, 4°74; lime, 8°88; 
potash, 48°90; soda, 4°20; and phosphoric acid, 1°08%. The 
pulp consisted largely of pectous matter. The free acid extracted 
by 95% alcohol was found to be citric acid; no indications of 
tartaric acid were obtained, but small amounts of malic acid may 
be present. The pulp also contains an acid or acids of the pectic 
type, possibly present as acid potassium salts and insoluble in 
alcohol. 7. & #. 


Application of the Biochemical Method to the Detection of 
Sucrose and Glucosides in Certain Hricaceze. Emile BourquELot 
and (Mile) A. Ficnrennoitz (J. Pharm. Chim., 1913, [vii], 8, 
158—164).—The presence of sucrose, of a f-glucoside which is 
hydrolysed by emulsin, and of invertase and emulsin is demon- 
strated in Arbutus unedo, Arbutus Menziezii, Azalea mollis, Calluna 
vulgaris, Kalmia latifolia, and Vacinium myrtillus. KE. F. A. 


Plant Chemistry. P. Q. Kerrcan (Chem. News, 1913, 108, 
61—62. Compare A., 1912, ii, 1085).—A brief résumé and discus- 
sion of our present knowledge of the occurrence and composition 
of the bitter principles, fat-oils, and oxydases in plants, special 
reference being made to analyses of the bearberry (Arbutus uva- 
urst). 


The Nature of the Sugar Found in the Tuber of Arrowhead. 


K. Mitake (J. Biol. Chem. 1913, 15, 221—229).—Dextrose, 
levulose, and sucrose were found; galactose and raffinose are 
doubtful; maltose, pentose, and mannose are absent. W. D. H. 


Capoc Seeds and Capoc Oil. Hermann Marrues and Hernricu 
Hourz (Arch. Pharm., 1913, 251, 376—396).—Capoc seeds, obtained 
from HLriodendron anfractuosum and other trees and plants allied 
to the gossypium, contain 7°5% of water, 25°6% of fatty oil, and 
5°6% of ash; the last consists essentially of potassium phosphate, 
and contains also considerable quantities of calcium, magnesium, 
and sulphuric acid. Capoc oil, which is expressed from the seeds, 
is a pale yellow, viscous liquid, having a faint, pleasant odour and 
taste ; after long keeping it deposits solid constituents. It resembles 
cotton-seed oil, with which it is often adulterated. The oil has 
D> 0°9218, n* 1°4630, and is optically inactive. It has iodine 
number 88°7 (93°3) [the numbers in brackets are the values given 
by a capoc oil extracted from the seeds by petroleum], acid number 
21°6 (3°4—4'6), saponification number 192°3 (196°3), Reichert- 
Meissl value 0°8, and Polenske value 0°14—0°34. The m. p. of 
the fatty acids (Hehner’s method) is 34—35° and the solidifying 
point 28—30°, the values of the m. p. and of the solidifying point 
being 36° and 31—32° respectively after the acids have been freed 
from phytosterol. The very high m. p. of the fatty acids serves to 
identify capoc oil in the presence of other oils, as also do Halphen’s 
reaction Milliau’s modification of Becchi’s reaction, and the nitric 
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acid test. The behaviour of the oil with Welman’s, Serger’s, and 
Kreis’s reagents, and in the elaidic acid test is also described. Capoc 
oil is a drying oil, but does not become hard even after four months’ 
exposure. 

Capoc oil consists essentially of the triglycerides of palmitic, oleic, 
and linolic acids. The fatty acids are 26—28% palmitic acid and 
72—74% liquid acids (40% linolic acid and 60% oleic acid) ; volatile 
acids are present only in small quantity. The oil contains 1°04% of 
unsaponifiable matter. 

The crude phytosterol obtained from the oil contains 74% of 
reddish-brown, slightly dextrorotatory liquid constituents (iodine 
number 74°7), and 26% of a solid phytosterol, m. p. 136°, 


a|, —29°97° in alcohol and ether (acetate, m. p. 126°, needles). 
D p C4 


Presence of Quinine in the Seed of Cinchona Ledgeriana 
(Moens). P. van Lerrsum (Proc. K. Akad. Wetensch. Amsterdam, 
1913, 16, 153—155).--In order to investigate the formation of 
quinine in Cinchona the author has examined the seeds of 
C. Ledgeriana. The finely powdered seed was first extracted with 
light petroleum, which removed a pale green oil, D!§ 0-930, 
[a|> — 26°, which formed 18°6% of the material, and then digested 
with lime and sodium hydroxide and extracted with benzene. The 
total alkaloid so obtained (about 0°38% of the dry seed) was 
purified, and finally concentrated as the hydrochloride on a micro- 
scope slide, when quinine was detected by the herapathite reaction 
(compare A., 1905, ii, 620). J.C. W. 


The Availability of Glucosamine Hydrochloride as a Source 
of Nitrogen for the Nutrition of Maize (Zea Mays) and 
Beans (Phaseolus multiflorus). Marston Lovett HWamuin (J. 
Amer. Chem. Soc., 1913, 35, 1046—1049).—When, for the purprse of 
comparison, the above-named plants were grown in an ordinary 
culture solution, in a nitrogen-free solution and in a solution con- 
taining glucosamine hydrochloride as the sole source of nitrogen, 
it was invariably found that the glucosamine had a deleterious 
effect, and prone | withering. 

It is evident, therefore, that under the conditions of the experi- 
ment, glucosamine cannot be utilised as a source of nitrogen for 


nutrition. : ee & o 


A New Species of Prostanthera and its Essential Oil. 
R. T. Baker and Henry G. Suir (J. Roy. Soe, New South Wales, 
1913, 46, 103—110).—The stalks and leaves of the new shrub, for 
which the name Prostanthera cineolifera is proposed, yield 0°71% 
of a yellow oil, which rapidly darkens on exposure to light. The 
crude oil has D5 0°9204, 22 1°4711, and is soluble in 1°7 volumes of 
70% alcohol. After removal of phenols and aldehydes, the cleared 
oil has D5 0°9199; n”2 1°4706, a, +4°1°. Saponification number of 
ester + free acid =9°9 by boiling and 8°5 by cold saponification with 
two hours’ contact ; saponification number after acetylation 34°2 by 
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boiling, 18°3 by cold saponification. It is probable that the prin- 
cipal ester in the oil of this plant is geranyl acetate, constituting 
2°9% of the crude oil. The isolation of geraniol was not, however, 
practicable owing to the small quantity of oil obtainable. The 
phenols present constitute 0°65% of the oil, and are composed of 
carvacrol and thymol. Cuminaldehyde is present to the extent of 
0°142%. 

The main constituents of the oil are cineole (61 per cent.) and 
cymene. <A small quantity of a dextrorotatory terpene, probably 
pinene, is also present, whilst, by the action of alcoholic potassium 
hydroxide on the portion of the oil boiling above 224°, a substance 
is obtained which is possibly a sesquiterpene, but the amount of 
which is insufficient for identification. H. W. 


Condition of Soil Phosphoric Acid Insoluble in Hydrochloric 
Acid. Wuutam H. Fry (J. Ind. Eng. Chem., 1913, 5, 664—665).— 
Whilst it is probable that soils may contain small quantities of 
phosphoric acid compounds which are not soluble in hydrochloric 
acid, mineralogical analyses have shown that a very large number 
of soils contain apatite (a soluble phosphate) enclosed in quartz 
grains. The quartz acts as a protective coating, and the phosphate 
is apparently insoluble in hydrochloric acid. W. P. 8. 


Organic Soil Constituents in their Relation to Soil Fertility. 
OswaLD ScHrREINER (LHighth Inter. Cong. App. Chem., 1912, 15, 
231—245).—In water-culture experiments with wheat, it was 
shown that creatinine, creatine, hypoxanthine, arginine, histidine, 
and nucleic acid are all assimilated, both when supplied as the only 
source of nitrogen and in presence of nitrate. When nitrates are 
present in addition to the organic compounds, there is a decrease 
in the amount of nitrate assimilated as compared with the amount 
when nitrate alone is supplied. The lowest decrease in nitrate 
absorbed was 17% with creatine, and the highest, 45%, with hypo- 
xanthine. Further experiments on the effect of histidine, creatinine, 
and asparagine, used singly and together, showed increased growth 
with the single substances, in the order as given; and a further 
increase when all were present simultaneously, although the amount 
of nitrogen supplied was the same. N. H. J. M. 


Organic Phosphorus in the Soil. Joun Srewarr (Lighth Inter. 
Cong. App. Chem., 1912, 15, 273—300).—The Grandeau method for 
estimating organic phosphorus in soils gives somewhat low results, 
since some of the phosphorus dissolves in the acid, and some remains 
undissolved after treatment with alkali. The method is, however, 
one of the best hitherto proposed. 

- The iron and aluminium of humus are organically combined, 
except the small amount in colloidal form. 

The decaying organic matter of soils interacts with the phosphates 
present with production of various organic compounds containing 
phosphoric acid and the different bases. Acid and basic mineral 
phosphates are probably found as intermediate products. 
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Barium chloride, magnesia mixture (both in alkaline solutions), 
phenylhydrazine in faintly acid solution, and ammonium hydroxide 
in presence of sufficient iron or aluminium, reprecipitate inorganic 
phosphorus quantitatively in presence of organic matter, in some 


cases at least. No precipitate is formed in absence of organic 
matter. N. H. J. M. 


Biochemical Factors in Soils. MicnarLt X. Soxtivan (Lighth 
Inter. Cong. Appl. Chem., 1912, 15, 305—312).—The oxidising power 
of soils, as indicated by aloin, is greater in productive than in less 
productive soils, and in surface soils as compared with subsoils. 
The catalytic power of soils shows similar differences. 

It is evident from the presence of such compounds as histidine, 
arginine, and cytosine, that soils contain enzymes, either intra- or 
extra-cellular. No soil extract has hitherto been found to contain 
diastatic, inverting, lipolytic, proteolytic, oxidising, or catalysing 
enzymes; and it has been found that when diastase is added to 
soil it is either fixed or destroyed in a few days. 

The oxidising and catalysing powers of soils are probably due 
to the inorganic and organic substances rather than to enzymes. 
Both properties are retained for years by air-dried soils. Many 
substances present in soils result from the metabolism of micro- 
organisms. In mould cultures, fatty acids, especially oleic and 
palmitic acids, purine bases, such as guanine, adenine, and hypo- 
xanthine, histidine, and probably thymine, are present. 

N. H.. J. M. 


Increasing the Manurial Action of Cyanamide under the 
Influence of Ferric Oxide. Atpert Sturzer (Highth Inter. Cong. 
App. Chem., 1912, 15, 301—304).—The results of pot experiments 
with oats grown in sandy loam showed that the manurial value 
of cyanamide is increased by addition of molasses, owing to the 
increased production of carbon dioxide in the soil. 

In further experiments, it was found that addition of ferric oxide, 
in the form of bog ore, greatly increased the yield of oats. It was 
found that ferric oxide accelerates the production of carbamide 
from cyanamide, and there may be a stimulating action in addition. 

As a rule, 50 kilos. of bog ore per hectare will suffice. 

N. H. J. M. 


Boron as Catalytic Manure. Henrt Acutuon (Fighth Inter. 
Cong. App. Chem., 1912, 15, 9).—In pot experiments with peas, 
haricots, beet, and radish, the yields were increased by boric acid 
up to 34%. In field experiments with oats, the yield was increased 
by 54% when 1°5 kilo. of boric acid per hectare was applied. 
Applications of 20—50 kilos. were found to be too much for wheat, 
oats, maize, lucerne, peas, colza, and lupines; the yields, weighed 
fresh, were frequently increased without any gain in dry matter. 

N. H. J. M. 
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Organic Chemistry. 


Preparation of Hydrocarbons with Two Conjugated Double 
Linkings. FARBENFABRIKEN vorM. Faizpr. Bayer & Co. (D.R.-P. 
261642).—When ay-glycols of the general formula 

RRC(OH)-CHR:CR(OH):CHRR 
(where R is an alkyl group or hydrogen) are heated with agents that 
withdraw water, they furnish compounds of the general formula 
RRC:CR-CR:CRR. 

Butane-ay-diol when heated with 30% sulphuric acid at 170—180° 
yields a 10% yield of erythrene; with phosphoric acid at 300° the 
yield is 60%, and with magnesium sulphate at 300 —400° about 50%, 
whilst B-methylbutane-85-diol with potassium hydrogen sulphate at 
160-—170° gives rise to a 20% yield of isoprene. 

aa-Dimethylerythrene, b. p. 74°, is obtained in 40% yield from 
f-methylpentane-88-diol at 160° with aluminium chloride. 

F. M. G. M. 


Diisobutenyl from Tribromoisobutane. Vu. Krestinski and 
K. KrivororKo (J. Russ. Phys. Chem. Soc., 1913, 45, 946—949).—The 
action of magnesium on afy-tribromoisobutane, CH,BreCMeBr-CH,Br 
(compare Pogorshelski, A., 1905, i, 315), in presence of ether and 
treatment of the product obtained with water, yields, as principal 
product, e-dimethyl-A“-hexadiene, CH,:CMe-CH,*CH,°CMe:CH,, 
D% 0°7512,n2 1-4309 (compare Pogorshelski, A., 1899, i, 785). Treat- 
ment of the latter with hydrogen bromide yields the Be-dibromo-Be- 
dimethylhexane, CMe,Br-CH,°CH,°CMe,Br, m. p. 68°. T. H. P. 


Preparation of Halogen Derivatives of the Paraffin Series. 
BapiscHE AntLin- & Sopa-Fasprik (D.R.-P. 261677, 263716).— 
A satisfactory yield of chlorinated or brominated hydrocarbons is 
obtained by mixing the parent hydrocarbons in a gaseous condition 
with the vapour of the required halogen. Mixtures of chloro- and 
dichloro-, and of bromo- and dibromo-hexane were thus obtained ; 
chlorotsopentane furnished af-dichloro-B-methylbutane, whilst chloro- 
pentane gave rise to a dichloropentane, b. p. 130—150°. In the second 
patent it is shown that the halogenation can be effected by means of 
the silent electric discharge; thus n-pentane furnishes a mixture of 
a- and y-chloropentane. F. M. G. M. 


Addition of Bromine to Chlorinated OieGnee. WALTHER HERZ 
and W. Ratumann (Ber., 1913, 46, 2583—2590. Compare this vol., 
ii, 26, 765).—The reactions between soe and di-, tri-, and tetra- 
chloroethylene have been studied. Known quantities of the two 
substances, with or without diluents, were sealed up in test-tubes of 
dark brown glass, and kept at 25° for different intervals, when the 
tubes were broken under potassium iodide and the unabsorbed bromine 
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titrated. By employing a large excess of hydrocarbon the reaction 
could be expressed in the form, 1/¢ log a/(a—a), where a is the initial 
concentration of bromine and # the amount absorbed after the time ¢. 
cis-Dichloroethylene was found to absorb bromine nearly twice as 
fast as the trans-modification. No constant values could be obtained 
in the case of trichloroethylene, but aaB-trichloro-aB-dibromoethane was 
isolated as a pale yellow, pungent smelling liquid, b. p. 126°/85 mm, 


The influence of diluents was studied in the case of tetrachloroethylene. 
J.C. W. 


The Action of Sodium Ethoxide on Tetranitromethane. 
A Caution. AexanperR K. Macpersa (Ber., 1913, 46, 2537—2538 ; 
Chem. World, 1913, 2, 328).—The addition of sodium ethoxide tu 
tetranitromethane may give rise to serious explosions. 

In an experiment in which 30 grams of tetranitrometbane were 
being treated with an alcoholic solution of solium ethoxide, the 
formation and separation of the sodium derivative of trinitro- 
methane appeared to be proceeding in a normal manner when a 
violent explosion occurred doing serious damage to the experimenter 
and to the laboratory. D. F. T. 


Mechanism of the Reactions between Alcohols and Mineral 
Acids. Oxonium Compounds of Hydrogen Haloids. ALExz! 
E. Favorski (J. pr. Chem., 1913, [ii], 88, 480—495. Compare 
McIntosh, T., 1904, 85, 919 ; 1905, 8'7, 784; A., 1905, i, 254, 677; 
1906, i, 481, and Mokievski, A., 1899, i, 729).—Ditsopropylearbinol, 


ethyléert.-butylcarbinol, and tsopropy)éert.-butylearbinol (this vol., i, 12) 
readily form with hydrogen haloids, crystalline oxovium salts of the 
following types: 


HH 
R H a . R. 
(I.) Ho O<yx (I1.) HOO _ 0<y 


The compounds of the second type are the more stable, and are 
obtained by the action of the hydrogen haloid on the alcohols at 0° 
or the ordinary temperature ; at lower temperatures compounds of the 
first type are produced. The oxonium compounds derived from 
glycols (Mokievski, Joc. cit.) and diethylene ether are formulated as 
follows : 

CH,°OH:CH, 
ad | | | 
CH,°OX:CH, 


The author considers that the intermediate formation of oxonium 
compounds of this kind must be taken into account in explaining the 
mechanism of all reactions in which alcchol and mineral acids 
simultaneously take part, and illustrates his views by reference to the 
formation of ethers and hydrocarbons by the action of acids on 
alcohols, and the transformation of glycols into ketones and aldehydes 
under the influence of acids. 

[With Anna I. Umnova.]—The compounds of diisopropylcarbinol 
with hydrogen iodide and hydrogen bromide, 2C,H,,.OH,HX, 
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separate in colourless crystals, m. p. 77—78° and 68—69° respec- 
tively, by passing the hydrogen haloids into the csrbinol at the 
ordinary temperature; the corresponding hydrochloride is very 
hydroscopic. 

[With P. Ascumarin. ]—The following compounds of ethyl tert.-butylear- 
binol are described : 2C,H,,-OH,HI, m. p. 74—76° ; 2C,H,,-OH,HBr, 
m. p. 52—54°; C,H,,-OH,HBr, m. p. 13—17°; C,H,,-OH,HCI, m. p. 
23—25° ; 2C,H,,°OH, HCL. 

[With Ernst Frirzmann.|—The compounds of isopropyl¢ert.-butyl- 
carbinol with hydrogen iodide, 2C,H,,,OH,HI, and hydrogen bromide, 
20,H,,OH,HBr, have m. p. 78—80° and 77—78° respectively. 

F. B 


The Spacial Arrangement of the Hydroxyl Groups of 
Polyhydroxy-compounds. The Configuration of the Satu- 
rated Glycols and of a- and f£-Dextrose. Jacos BdérseKken 
(Ber., 1913, 46, 2612—2627).—The influence of hydroxy-compounds 
on the conductivity of boric acid solutions is set forth in a series of 
experiments, most of which have already been described (this vol., ii, 
147; i, 742). The main conclusion arrived at by the author, that 
exaltation of the conductivity is caused by those compounds in 
which two hydroxyl groups attached to neighbouring carbon atoms 
are also in the same plane, thus permitting the formation of ring 
combinations with the boric acid, is further exemplified and extended 
to the determination of the configuration of saturated glycols and of 
a- and $-dextrose. Saturated glycols have no positive influence, and 
therefore the hydroxyl groups are arranged on opposite sides of the 
neighbouring carbon atoms. Alcohols with more than two hydroxyl 
groups are likely to have some pair or other in the favourable position, 
and glycerol, erythritol, {-nitro-ayd-trihydroxyisobutane, pentaery- 
thritol, mannitol, dulcitol, and sorbitol have positive influences in 
increasing degrees. 

a- and £-Methylglucosides, sucrose, and raflinose have no pair of 
hydroxy! groups in the favourable position, and have only a minimal, 
negative influence on boric acid. a-Dextrose has a greater influence 
than f-dextrose, and the sugars are therefore represented by the 
formule I. and II. respectively, a-dextrose possessing one pair of 
neighbouring hydroxyl groups on the same side of the plane of the 
ring, 

H,C-OH H,C-OH 
OH-CH OH-CH 
CH _~ CH 


Q) -“Hdon QL) -~"_ nb-on 
O=- I O 
~~ OH-CH OH-CH 
tee 
OH:CH HC:OH 


_ The gradual fall in the conductivity of a-dextrose-boric acid and the 
rise in conductivity of B-dextrose-boric acid coincide with the muta- 
rotation, and the constants for the mutarotation and the alteration in 
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conductivity are equal. If the mutarotation were accompanied by 
the opening of the ring, a chain of five labile hydroxyl groups 
would be formed, and the conductivity of the boric acid solution would 
be increased. The fact that this does not happen supports E. F, 
Armstrong’s view that mutarotation takes place without disturbing 
the y-oxide ring (T., 1903, 83, 1305). J.C. W. 


Conversion of Cellulose into Dextrose. Herrmann Ost (Ber, 
1913, 46, 2995—2998).—In reply to the interpretation placed by 
Willstitter and Zechmeister (this vol., i, 955) on the optical activity 
of the dextrose obtained by Ost and Wilkening (A., 1910, i, 364) from 
the hydrolysis of starch by sulphuric acid, the author maintains that 
the other experiments of the latter investigators supply final evidence 
that the yield of dextrose was in reality over 90% of the starch used, 
and attributes the low optical activity to the well known considerable 
effect of the presence of traces of impurity. Dm ¥. F. 


Electrical Conductivity of Some Platinum Compounds of 
Organic Disulphides. Lzo A. Tscuucagv and A. Kosvsanski 
(Zeitsch. anorg. Chem., 1913, 83, 8—26).—In order to avoid the 
complications introduced by water, the author has examined the 
conductivity of a large number of complex compounds in methyl 
alcohol. It is found that compounds of the type [PtS’Cl,], where S” 
is a dithioether, are non-conducting, but that further addition of 
disulphide causes a rapid increase of conductivity. An equilibrium 
occurs: [PtS’Cl,] + 8” == [Pt2S”jCl,, the latter compound then 
becoming ionised. 

The compounds of ethylene-dithioglycol ethers have been compared 
with those from propylene-dithioglycol ethers. The platinum chloride 
compound of the diethyl ether, [ PtCl,,C,H,(SEt), |, crystallises in needles, 
m. p. 135°, and the di-n-propyl ether compound has m. p. 133°. It 
has not been found possible to prepare sufficiently pure compounds 
from aa- and ae-dithioglycol ethers, but the conductivity of mixed 
solutions of these sulphides with stable af-compounds has been 
determined. The aa-dithio-ethers have the least tendency to form 
complexes. 

The conclusions are in accordance with Werner’s co-ordination 


theory. C. H. D. 


Compounds of Platinous Nitrite with Organic Dithio-ethers. 
Leo A. Tscuucagv and Witatius G. CuHiopin (Zeitsch. anorg. Chem., 
1913, 82, 401—419. Compare A., 1910, i, 354; 1912, i, 70).—Like 
the halogen compounds, platinous nitrite readily forms isomeric 
compounds with dithio-ethers. The bimolecular compound is the first 
product, and is more stable than in the case of the halogen compounds, 
so that the conversion into the unimolecular form takes place much 
less readily. The latter modifications are most readily obtained from 
the chlorides and soluble nitrites. 

Diethyl ethylene dithioether and platinous nitrite form a compound, 
[Pt2C,H,(SEt),}Pt(NO,),, m. p. 170—170'5°. It reacts with Reiset’s 
chloride to form the yellow compound [Pt4NH,]Pt(NO,),. The former 
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compound is algo obtained from the bimolecular chloride and sodium 
nitrite. The unimolecular compound, C,H,(SEt),,Pt(NO,),, has m. p. 
161—161°5°, and does not react with Reiset’s chloride. Excess of the 
ether, together with potassium platinonitrite, convert it into the 
bimolecular modification. 

Dimethyl ethylene dithioether and platinous nitrite yield the 
bimolecular compound, [Pt2C,H,(SMe),|Pt(NO,),, m. p. 214°5—215°, 
which is slowly converted, even in the cold, into the unimolecular 
compound, m. p. 210°5—-211°, by an excess of the ether. 

The dipropy] dithioether also yields two compounds, m. p. 184°5—185° 
and 179—179-°5° respectively, and the compounds from the di-n-butyl 
dithioether have m. p. 181—181°5° and 172—172°5° respectively. 

Diethyl propylene dithioether yields a compound with m.p. 
229—229°5°, the constitution of which is uncertain. 

Diethyl B-hydroxypropylene ay-dithioether yields a sparingly soluble 
compound, m. p. 182—182°5° (decomp.), and probably bimolecular. 

Dimethyl sulphide yields only a unimolecular compound with 
platinous nitrite, all attempts to prepare a bimolecular modification 
having failed. C. H. D. 


Complex Compounds of Organic Sulphides with Quadri- 
valent Platinum. Jeo A. TscnucaEy and J. BkrNEVOLENSKI 
(Zeitsch. anorg. Chem., 1913, 82, 420—425).—Isomerism has not 
hitherto been observed in compounds of quadrivalent platinum with 
organic sulphides. It is now found that compounds with two complex 
ions are obtained from hydrogen platinichloride and sulphides, but 
that their composition does not correspond with the expected formule ~ 

Methyl sulphide and platinic chloride yield a precipitate with the 
empirical composition Pt,2Me,SCl,, which at 110—115° suddenly 
changes from red to yellow, yielding a mixture of two substances, 
which may be separated by means of chloroform. ‘The less soluble 
compound, PtCl,,2Me,S, darkens from 150°, whilst the other, 

PtCl,,2Me,8, 
has m. p. 157°. The original compound is thus [Pt,4Me,S]PtCl,. A 


similar compound is obtained from diethyl ethylene dithioether. 
C. H. D. 


Formic Acid as a Solvent. Ossian Ascuan (Chem. Zeit., 1913, 
37, 1117—1118).—The solubilities of a number of inorganic salts 
and organic compounds ia 95% formic acid are given. A wide range 
of metallic salts is found to dissolve in this acid, but not so freely 
as in water. Easily reduced salts are liable to decomposition, but, 
whereas iodine is liberated from sodium iodide in the cold, potassium 
iodide is stable. The acid decomposes pinene nitrosochloride and the 
salts of weak organic acids, and esterifies certain alcohols, such as 
borneol. With these exceptions, it is a useful solvent for many 
organic compounds, including in addition to bromo-carboxylic acids, 
for which it has already received frequent applfcation, polycyclic 
hydrocarbons, terephthalic acid, uric acid, indigotin, and alizarin. 

The acid is easily volatilised on the water-bath, and deposits large 
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crystals of many substances, as, for example, suberic acid, citric acid, 
a-bromocamphor, a-nitronaphthalene, and m-dinitrobenzene. It is now 
cheaper than glacial acetic acid, and usually exhibits a greater 
difference of solvent power between the hot and cold liquid, and, in 
spite of its blistering effect, it is deserving of more extensive 
application. J.C. W. 


Displacement of Acetic Acid from Solutions of its Salts 
by Carbon Dioxide Under High Pressure. Vuapimir N. Ipatiry 
(J. Russ. Phys. Chem. Soc., 1913, 45, 992—994. Compare Ipatiev 
and Verchovski, A., 1909, ii, 564; 1911, ii, 716)——The author has 
investigated the action of carbon dioxide under a pressure of 
50 atmospheres on aqueous solutions of various acetates, both ut the 
ordinary temperature and at 90°. With 12% calcium acetate solution, 
crystalline calcium carbonate was precipitated in some cases, but not 
in others ; in one instance, 1 gram of the carbonate was obtained from 
50 c.c. of the acetate solution after seven days at 90°. In a similar 
manner barium acetate yields the carbonate, and copper acetate the 
basic carbonate, CuCO,,Cu(OH),,H,O, but no precipitate was obtained 
from nickel acetate, even after several months. 7. Ht. P. 


The Action of Acetic Anhydride on Ferric and Chromic 
Nitrates. Rupotr F. Werntanp and Hans Rernven (Zeitsch. anorg. 
Chem., 1913, 82, 426—430).—The compounds described by Spath (A., 
1912, i, 408) as normal ferric and chromic acetates are really acetates 
of the triferri-(chromi)hexa-acetatco-base, and the method of prepara- 
tion has no advantage over those usually adopted. Both compounds 
yield the characteristic platinichlorides. C. H. D. 


Production of Hydrocarbons from a Solution of Sodium 
Stearate by Electrolysis. H. T. F. Ruopes (Chem. News, 1913, 
108, 201).—The production of hydrocarbons by the electrolysis of 
aqueous solutions of the salts of aliphatic acids increases in difficulty 
with increasing molecular weight of the acid, probably owing to the 
partial hydrolysis which occurs when the salts are dissolved in water. 
By employing a small current, however, the author has succeeded in 
electrolysing an aqueous solution of sodium stearate which had been 
acidified with acetic acid, and has obtained a hydrocarbon very similar 
in physical properties to paraffin wax. The substance could only be 
detected after the solutions had been preserved for some time, and 
could not be identified owing to the small yield. H. W. 


Oxidising Action of Potassium Permanganate in an 
Alkaline Medium on Normal, Saturated Fatty Acids. EvcEnsi 
S. Prsnevatski (J. Russ. Phys. Chem. Soc., 1918, 45, 891—905; 
J. pr. Chem., 1913, [ii], 88, 495—501. Compare A., 1911, i, 947).— 
The action of faintly alkaline potassiumpermanganate solution on 
various acids of the aliphatic series has been investigated. 

With 1% permanganate solution, n-heptoic acid gives (1) valeric, 
butyric, and propionic acids ; (2) a ketonic acid, probably 

CH,*(CH,],-CO-CO,H, 
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m. p. 51—52°; (3) a dibasic dihydroxy-acid, C,H.(OH),(CO,H),, and (4) 
adipic, glutaric, succinic, and oxalic acids. Under similar conditions, 
n-hexoic acid yields glutaric acid, in addition to the acids already 
mentioned (loc. cit.). m-Valeric acid gives butyric, propionic, oxalic, 
and succinic acids. At either 37—38° or 100°, m-butyric acid yields 
oxalic and propionic acids, whilst if 5% permanganate is used, 
Bhydroxybutyric and isomalic acids are also formed. Propionic acid 
gives carbon dioxide and oxalic acid, and if the oxidation is carried 
out in a solution containing 5% of alkaline hydroxide, hydroxypropionic 
acid. 

The results obtained show that the difficulty of oxidising normal 
fatty acids increases with the shortness of the carbon-atom chain 
(compare Margulies, A., 1894, i, 491), and that the products obtained 
vary with the conditions of oxidation. In every case oxidation takes 
place at two points of the carbon-atom chain: (1) at the carbon atom 
adjacent to the carboxyl group, the next lower fatty acid being formed, 
and (2) at the carbon atom next to the methy! group. 

Since the dibasic acids obtained never contained the same numbers of 
carbon atoms as the original acids, but always one less, the methyl 
group must undergo oxidation to carboxyl and then to carbon dioxide. 

That oxidation of two carbon atoms simultaneously in one molecule 
of an acid may take place is shown by the formation of a dihydroxy- 
dicarboxylic acid from n-heptoic acid. As intermediate products of 
these oxidations, hydroxy- and keto-acids are formed. 

In view of the ready oxidisability of the methyl group, which is 
adjacent to a partly oxidised carbon atom, the possibility of the 
formation of acetic acid in these oxidations seems doubtful. 

With n-butyric acid, oxidation is accompanied by isomerisation of 
the normal propyl group to the iso-group. z. &..®. 


Lignoceric Acid. Hans Meyer, Leo Brop, and WALTHER SoyKa 
(Monatsh., 1913, 34, 11183—1142).—Lignoceric acid is shown to occur 
in the “solid paraffin ” fraction of tar distilled from Bohemian lignite. 
With a view to ascertaining whether lignoceric acid, C,,H,,O,, has the 
normal structure it has been degraded to C,.H,,O, (A., 104, i, 548 ; 
1905, i, 405, 736), and attempts have also been made to synthesise 
it from normal behenic acid, C,.H,,0,. The degradation product 
is not identical with behenic acid, and the synthetic product is 
not lignoceric acid, so that the latter cannot be the normal 24 
carbon saturated fatty acid. 

Lignoceric acid, C,,H,,0,, m. p. 80—80°5°, prepared from ground- 
nut oil, on treatment with bromine in presence of amorphous phos- 
phorus yields a-bromolignoceric acid, m. p. 68°5°, which crystallises in 
colourless rhombohedra and on treatment with sodium ethoxide in 
dry alcohol furnishes with some difficulty a-ethoxylignoceric acid, m. p. 
61—62°, erystallising in slender, colourless needles. Methyt a-bromo- 
lignocerate, m. p. 46—47°, forms small, colourless crystals. ‘The bromo- 
acid when boiled with potassium iodide in alcohol yields a-iodolignoceric 
acid, m. p. 74°, which forms small, colourless prisms from a mixture 
of light petroleum and acetic acid, and when treated with potassium 
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hydroxide furnishes a mixture of a-hydroxylignoceric acid (m. p. 92°, 
small crystals) with the unsaturated acid, C,,H,,0,, m. p. 59°, which 
forms a crystalline mass. The latter acid on oxidation with perman- 
ganate yields oxalic acid and isobehenic acid, C,.H,,0,, m. p. 75°. The 
latter crystallises in glancing pearly leaflets, and furnishes a methyl 
ester, m. p. 54°, as colourless leaflets, and a crystalline lithium 
salt, m. p. 210° (decomp.). Melting-point curves for mixtures (1) of 
behenic and isobehenic acids, and (2) of the methyl! esters of the two 
acids are given. 

Behenic acid, m. p. 82—84°, was prepared by the catalytic reduction 
of erucic acid, and converted successively into the chloride (leaflets, 
m. p. 73—75°); methyl ester, m. p. 55°; amide, m. p. 111°, and the 
latter reduced to docosyl alcohol by means of sodium in amy] alcohol 
and this was converted into docosyl iodide, m. p. 46°. The latter 
was condensed with ethyl malonate to docosylmalonic acid, and this 
heated until carbon dioxide was no longer evolved when it yielded a 
tetracosanic acid, C,,H,,O,, m. p. 85°5—86°, crystallising in pearly 
leaflets, and furnishing a methyl ester (m. p. 59°5—60°, glancing 
scales), a crystalline Jithiwm salt, and an a-bromo-derivative, m. p. 73°5°, 
the methyl ester of which has m. p. 57°, and crystallises in glancing 
leaflets. Melting-point curves and tables for mixtures (1) of 
synthetic tetracosanic acid and lignoceric acid, and (2) of the methy] 
esters of these two acids are given. 

In the synthesis of the tetracosanic acid the principal product is a 


ketone, C,,H,,0, which was not further characterised. 

The synthetic method described was also used in preparing arachidic 
acid, m. p. 77°, from octadecyl iodide (compare Baczewski, A., 1897, i, 
11). Melting-point curves for mixtures of lignoceric acid with (a) 
arachidic acid, (>) stearic acid, and (c) palmitic acid are given. 

T. A. H. 


Montanic Acid. Hans Meyer and Leo Brop (Monatsh., 1913, 
34, 1143—1157. Compare Easterfield and Taylor, T., 1911, 99, 
2302).—Montanic acid has been exhaustively examined and purified by 
methods described in detail in the original, and shown to have the 
formula, C,,H,,0., first suggested by Ryan and Dillon (A., 1909, 
i, 629). A number of its derivatives are described. 

Montanic acid melts at 85° and crystallises from acetic acid in small, 
pearly leaflets. The chloride, m. p. 67°5—68°5°, forms masses of leafy 
crystals and is readily soluble in benzene or petroleum. The amide, 
m. p. 112°, separates from alcohol as a crystalline powder. a-Bromo- 
montanic acid, m. p. 77°, forms colourless scales from a mixture of 
acetic acid and light petroleum; with sodium ethoxide in alcohol, 
it yields a-ethoxymontanic acid, m. p. 71—72°, crystallising from acetic 
acid in colourless scales, and with ethyl alcohol in presence of mineral 
acids, ethyl bromomontanate, m. p. 62—63°, which forms colourless 
leaflets from alcohol. Attempts to eliminate hydrogen bromide and 
form the corresponding unsaturated acid were successful. 'T. A. H. 


Ground-nut (Harth-nut) Oil. Hans Meyer and Ropert BEER 
(Monatsh, 1913, 34, 1195—1208),—The numerous researches already 
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conducted on the composition of ground-nut oil render it probable that 
it contains glycerides of arachidic, lignoceric, oleic and linoleic acids, 
and leave doubtful the presence of glycerides of palmitic, stearic, and 
hypogaeic acids, The authors confirm the occurrence in the oil of 
glycerides of the four first-named acids and also of palmitic acid, 
but they were unable to find any evidence of stearic or hypogaeic 
acid in the fatty acids prepared from the oil (compare Franz, Diss., 
Miinchen, 1910). The supposed stearic acid obtained by Hehner and 
Mitchell’s method (A., 1897, ii, 289) lowers the melting point of 
stearic acid and in reality consists of a mixture of arachidic and 
lignoceric acids. No trace of dihydroxypalmitic acid could be found in 
the oxidation products from the unsaturated fatty acids of ground-nut 
oil so that hypogaeic acid cannot be a constituent of these acids. 
Tables and curves of the melting points of mixtures of arachidic acid 
with (a) stearic acid and (6) palmitic acid are given in the original. 
7. &. 


Candelilla Wax. Hans Meyer and Watrner Soyka (Monaish., 
1913, 34, 1159—1172. Compare Olsson-Seffer, Bull. Imp. Inst., 1909, 
7, 411; Hare and Bjerregard, J. Ind. Hng. Chem., 1910, 2, 203 ; 
Deiler, ibid., p. 454; Sanders, P., 1911, 27, 250, and Anal. Inst. 
Nac. Med. Mex., 1905, 7, 498, and Niederstadt, Chem. Zeit, 1911, 35, 
1190).—Candelilla wax on extraction with hot alcohol yields 18 to 20% 
of soluble soft resin, which gives the Liebermann-Storch reaction. The 
portion of the resin-free wax soluble in hot alcohol, but insoluble in 
the cold, consists principally of dotriacontane, not hentriacontane as 
Sanders (loc. cit.) supposed, which was isolated by extraction with 
ether and amounted to 74 to 76% of the crude wax. The remaining 
constituent not removed by ether is a lactone, C,,H,.0,, m. p. 88°, 
which forms a colourless, crystalline mass, is neutral in reaction, but 
yields a potassium salt when boiled with potassium hydroxide in 
alcohol, and is partly esterified when treated with methyl alcohol and 
sulphuric acid. This substance appears to be that which Sanders mis- 
took for myricyl alcohol (loc. cit.), and which Fraps and Ruther 
(J. Ind. Eng. Chem., 1910, 2, 454) described as a hydrocarbon. It is 
perhaps identical with Darmstidter and Lifschiitz’s lanoceric acid 
lactone (A., 1896, i, 522). 

The authors doubt whether the hydrocarbon frequently found in 
plants and described as hentriacontane really consists of the latter. 

7. - &, 


Water of Crystallisation of the Calcium Salt of Lauronolic 
Acid. Cnartes E. Burke (J. Amer. Chem. Soc. 1913, 35, 
1647—1648).—Although the rapid evaporation of a solution of calcium 
lauronolate on a water-bath gives surface crystals containing 
approximately 3H,O (Noyes and Burke, A., 1912, i, 159), yet under 
the conditions of Bredt’s method with slower evaporation (A., 1911, 
i, 417) the crystals, which separate in this case under the liquid, 
contain exactly 2H,0, as stated by Bredt. D. F. T. 


Preparation of Di-iodotariric Acid. F. Horrmann-La Rocue 
& Co. (D.R.-P. 261211. Compare A., 1892, 470).—Di-iodo- 
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tartric acid, colourless needles, m. p. 48°5°, containing 47°5% of iodine 
and of therapeutic value, is obtained when a boiling aqueous solution 
of tariric acid containing sodium hydroxide is slowly treated with 9 
parts of a mixture of iodine (100 parts), potassium iodide (160 parts), 
and water (740 parts); the product is separated by the addition of 
dilute sulphuric acid. F. M. G. M. 


The Ability of Alcoholic Hydroxyl Groups to Form 
Complexes. II. Gennaro Catcaenr (Aiti R, Accad. Lincei, 1913, 
[v], 22, ii, 157—162. Compare A.,1910,i, 811; Weinland and Herz, 
A., 1912, i, 854).—The basic glycollate of a hexaglycollatotriferri-base, 
[ Fe,(OH),(CO,*CH,*OH),|-CO,-CH,-OH(FeOH),, prepared by frac- 
tional precipitation of an alcoholic solution with ether, is an orange- 
yellow, amorphous substance which is hygroscopic and readily hydrolyses, 
The baste nitrate, | Fe,(OH),(CO,-CH,*OH),|NO,*Fe(OH),, is similar in 
properties. The basic Jactate of a hexalactatotriferri-base, 

| Fe,(OH),(CO,*CH MeOH), |CO,*CH Me-OH°Fe(OH),,4H,0, 
is an orange-yellow, hygroscopic substance which is readily hydrolysed. 

When solutions of chrome alum and sodium benzoate are mixed, 
chromous benzoate, Cr(CO,Ph),,H,O, is precipitated. Ferrous salicylate, 
Fe(CO,°C,H,:OH),, is a reddish-violet, amorphous substance. Chromous 
salicylate was also prepared. R. V.S. 


Complex Oxalic Derivatives of Iridium. Atrxis Durrour 
(Ann. Chim. Phys., 1913, [viii], 30, 169—240).—A detailed, connected 
account of work already published (Abstr., 1909, i, 762—763 ; 1910, 
i, 541; 1911, i, 519; 1912, ii, 849). Apart from slight modifications 
of some of the views expressed already, the following new results are 
now recorded. Thallous iridotetrachloro-oxalate, T1,IrCl,C,0,, forms 
maroon-coloured, microscopic, hexagonal lamellz, which are pleochroic 
and faintly birefringent. Argentous iridotetrachloro-oxalate resembles 
the thallous salt, but only assumes a crystalline texture after prolonged 
contact with water. 


Electrolytic Reduction of Aldehydes. Wi tnewm Scuerss (Ber., 
1913, 46, 2564—2574).—An extension of the earlier investigation 
(Tafel and Schepss, A., 1911, i, 784) in which it was demonstrated 
that by electrolytic reduction the aldehyde group in anisaldehyde can 
be directly converted into the methyl group. The reduction of the 
aldehydes was effected in a mixture of alcohol and sulphuric acid. 

Propaldehyde undergoes reduction to propane less readily than does 
acetone, and it was found that cathodes of lead or cadmium are much 
more effective than a mercury cathode. No formation of any organic 
lead or mercury compounds analogous to those observed in the reduction 
of acetone could be detected. 

Reduction of heptaldehyde yielded n-heptane, and again the action 
proceeds less easily than with methyl isoamyl ketone (Tafel, A., 1909, 
i, 766). Benzaldehyde (compare Kauffmann, A., 1899, i, 152; Law, 
T., 1907, 91, 755) at a cadmium cathode gave as hydrocarbon product 
a small quantity of toluene; no benzene could be detected (compare 
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Law, Joc. cit.). p-Hydroxybenzaldehyde could be reduced to p-cresol ; 
salicylaldehyde and m-hydroxybenzaidehyde appeared to undergo 
reduction only as far as the corresponding alcohols, and in attempts to 
reduce the former more energetically much resinification occurred. 

Protocatechualdehyde gave 3: 4-dihydroxytoluene, whilst vanillin 
gave the corresponding ether, 4-hydroxy-3-methoxytoluene. The 
experiments in the latter case were conducted with cadmium electrodes 
and the result is somewhat at variance with that of Law (loc. cit.). 
Piperonal underwent reduction to hydropiperoin and methylenedioay- 
toluene, an aromatic oil, b. p. 81—83°/11 mm., 197—198° (corr.)/ 
741°5 mm., Di§ 1:1353, nf 153165. 

When reduced in solution in the usual mixture of alcohol and 
sulphuric acid, p-dimethylaminobenzaldehyde was converted into the 
corresponding alcohol, which immediately condensed with the alcohol 
of the solvent ; the product was therefore p-dimethylaminobenzyl ethyl 
ether, NMe,*C,H,°CH,°OEt, a liquid of characteristic amine odour, 
b. p. 269—271°/747 mm. ; methiodide, m. p. 141°5—143°. Reduction 
of the aldehyde in alcohol-free diluted sulphuric acid gave as chief 
product p-dimethylaminobenzyl alcohol, as a viscous oil, b. p. 
175—178°/28 mm. (compare Rousset, A., 1895, i, 176). 

In the above examples it was generally found that the process of 
reduction became more speedy and complete with increased temperature 
and current density. ‘The extent to which reduction was effected 
varied considerably, however, in different cases. 

A repetition of the reduction of citral (Law, T., 1912, 101, 
1025, 1544) at a lead cathode certainly yielded a red product at the 
cathode, but it was of a resinous nature and not an organic lead 
compound. D. F. T. 


Formation of Methylglyoxal. Cari Neuvrere and W. OgrTen 
(Biochem. Zeitsch., 1913, 55, 495—503).—The importance of methy]- 
glyoxal as an intermediary product of sugar degradation has been 
often discussed, and the substance has been obtained directly from 
dextrose by various methods (distillation in presence of weak alkalis, 
zinc carbonate, ete.). It is now shown that it can be obtained from 
sugars in larger quantities if solutions of these substances are heated 
with sodium carbonate or disodium hydrogen phosphate in the presence 
of phenylhydrazine. Particularly good yields were obtained in this 
way from levulose, and moderate yields from dextrose. Mannose 
also yielded a small quantity. The methylglyoxal was in each case 
identified in the form of an osazone. S. B. 8. 


Plant Colloids. III. Processes of Solution and Removal of 
the Ash of Starch. Maximinran Samec and F. von Hoerrt (Koll. 
Chem. Bethefie, 1913, 5, 141—210. Compare A., 1912, ii, 144).—The 
influence of the removal of the ash from starch on the physico- 
chemical properties of starch solutions has been studied, and the pro- 
perties of solutions of such starch are compared with those of ordinary 
starch solutions prepared under identical conditions. It is shown 
that the three processes, removal of the ash, solution and ageing 


i, 1156 ABSTRACTS OF CHEMICAL PAPERS. 


occasion the same changes in the properties of starch solutions, namely, 
decrease of the viscosity, and decrease of the influence of acids and 
bases on the viscosity. These changes take place more rapidly the 
higher the temperature. At constant temperature in solutions of 
different concentrations the viscosity decreases in the same proportion 
in the same time. Simultaneously with the decrease of viscosity an 
increase in the electrical conductivity is brought about, and the electric 
transport and amount precipitated by alcohol decrease. The osmotic 
pressure is slightly decreased, whilst the optical rotation slightly 
increases and the quantity of titratable acid increases. Starch 
granules give practically no free electrolyte to water at ordinary 
temperatures, but at the swelling temperature this occurs fairly rapidly, 
and at the same time the power of the granules for taking up water 
increases in a series of sudden steps. The observations lead to the 
assumption that the ash of starch is present as an amylphosphoric 
acid, and this assumption brings observations of other observers into 
agreement. J. F.S. 


Chemistry of Starch. Schardinger’s Crystalline Dextrins. 
II. Hans PrinesHerm and Franz E1ssiur (Ber., 1913, 46, 2959—2974. 
Compare A., 1912, i, 832).—Further observations on dextrin-B (hexa- 
amylose), dextrin-a (tetra-amylose), and their scission products are 
recorded and the properties of the crystalline ‘“‘slime” prepared by 
Schardinger are described. Provisional formulz for diamylose and iso- 
diamylose are advanced and discussed. 

Schardinger’s “slime” [(C,H)0;).|2,C,.H,;,-OH, was prepared by 
dissolving crude dextrin (precipitated by means of chloroform from 
the liquid produced by the action of Bacillus macerans on starch 
paste) in hot water, heating to remove chloroform and then diluting 
with water, when the slime was precipitated. It was isolated by means 
of a centrifuge, and crystallised from water containing 1°5% alcohol, 
when it formed hexagonal tablets. It has [a]? +139°2°. On acetylation 
in presence of zinc chloride, it yields the hexa-acetate of diamylose 
(loc. cit.) and by the Baumann-Schotten method yields the dibenzoate of 
diamylose, m. p. 200° (approx.), an amorphous substance also obtained 
when tetra-amylose is benzoylated by this process, an observation which 
indicates that the slime belongs to the a-group of dextrins. Triamylose, 
the scissiun product of dextrin-G, yields a tribenzoate, m. p. 190°, which 
is also amorphous. 

These amyloses (dextrins) all yield additive products with iodine 
when their aqueous solutions are treated with iodine in potassium 
iodide. The iodine additive products of the a-group form green-tinted 
needles, become blue when moistened with water, but form dark red 
solutions when much water is added ; those of the 8-group form dark 
reddish-brown prisms and give dark red solutions with water. Tetra- 
amylose iodide, (C,H,,0;),,141, and hexa-amylose di-iodide, (C,H,,)0;),.21, 
belonging respectively to these groups, have been prepared ; the slime 
gives an iodide of the a-type. 

When tetra-amylose is dissolved in glycerol by heating, and the 
liquid is heated at 200° during thirty minutes, a small part of the 
dextrin is converted into the slime and a little into isodiamylose, a new 
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amorphous amylose of the B-type. The latter is also obtained in the 
form of its amorphous hexa-acetate when tetra-amylose is acetylated 
with acetic anhydride in presence of sulphuric acid. Similarly, hexa- 
amylose when heated in water for a long time yields a small amount 
of the slime, and when acetylated in presence of sulphuric acid yields 
isotriamylose-nonoacetate, from which on hydrolysis isotriamylose is 
obtained ; both these products are also amorphous. These new 
amyloses are hygroscopic, dextrorotatory, decompose without melting 
when heated, and reduce Fehling’s solution. Some preliminary 
observations on the acetylation of “soluble ”’ starch are also recorded. 

Starch was separated by Gatin-Gruzewska’s method (A., 1911, i, 
357) into amylopectin and Maquenne’s amylose. These two products 
on treatment with Bacillus macerans fermented less easily than starch, 
but yielded the same products, viz., tetra-amylose, hexa-amylose, and 
the slime. 

Takadiastase and Penicillium africanum hydrolyse hexa-, tetra-, tri-, 
and di-amyloses, whilst emulsin decomposes ‘sotri- and isodi-amyloses, 
but has no action on the other four. Yeast and diastase do not act on 
any of the six dextrins. Z. A. Ht. 


Hexabromoplatinates [Platinibromides]. ALEXANDER GUTBIER 
and A. Rauscu (J. pr. Chem., 1913, [ii], 88, 409—424. Compare 
A., 1910, i, 12; 1911, i, 32).—On account of their sparing solubility 
and superior powers of crystallisation, the platinibromides may 
be employed with advantage for the characterisation of amines in place 
of the platinichlorides. 

A solution of hydrogen platinibromide, suitable for this purpose, is 
readily obtained by dissolving platinic chloride in 20—30 times its 
weight of hydrobromic acid (D 1°49), and evaporating its solution 
to half its bulk. 

The platinibromides have no definite m. p., but become dark and 
sinter before liquefaction takes place. 

The compounds described below form light red to dark red crystals 
having a magnificent lustre : 

Tetramethylammonium platinibromide, (NMe,),PtBr,, lustrous, red 
crystals of octahedral habit.  Tetraethylammonium platinibromide, 
felted crystals. 

Tripropylammonium platinibromide, compact clusters of deep red, 
rhombic, double pyramids. 

Diisobutylammonium platinibromide, elongated prisms. T'riisobutyl- 
ammonium platinibromide, small, red crystals. isoAmylammonium 
platinibromide, bright red crystals. Diisoamylammonium platini- 
bromide, tabular crystals. T'riisoamylammonium platinibromide, bright 
red prisms. Allylammonium platinibromide. Guanidine platini- 
bromide, C,H,,N,PtBr,, lustrous, red crystals of a complicated 
structure. TZriphenylguanidine platinibromide, 

2NPh:C(N HPh),, H,PtBr,, 
slender, felted, orange-red needles. 

Nitrosodimethylammonium platinibromide, (NO*NHMe,),PtBr,, 
acicular, pleochroic prisms. Nitrosodiethylammonium platinibromide, 
dark red, fibrous crystals. Mitrosodipropylammonium platinibromide, 
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red prisms. Vitrosodiisobutylammonium platinibromide, dark red, 
felted crystals. 

m-Chlorophenylammonium platinibromide, (C,H,Cl-NH,),PtBr,, 
lustrous, red plates. p-Chlorophenylammonium platinibromide, bright 
red, elongated prisms. 2%: 4-Dichlorophenylammonium platinibromide, 
dark red platelets. 

0-Bromophenylammonium platinibromide, prisms combined with 
pyramids. m-Sromophenylammonium platinibromide, small, dark red, 
felted crystals. p-Bromophenylammonium platinibromide, red, fibrous 
crystals. 

m-Nitrophenylammonium platinibromide, prisms. p-Nitropheny/- 
ammonium oplatinibromide, elongated prisms. p-NVitrosophenyldi- 
methylammonium platinibromide, (NO°C,H,"NHMe,),PtBr,, deep red, 
felted crystals. 

0-Tolyldimethylammonium plutinibromide, (C,H,Me*NH Me,),PtBr,, 
lustrous, red plates. 

p-Tolyldimethylammonium platinibromide, red plates. 2 : 4-Tolylene- 
diammonium platinibromide, C,H,.N,PtBr,z, deep red prisms. 3:4- 
Tolylenediammonium platinibromide, vivid red prisms. 

o-Methexyphenylammonium platinibromide, vivid red, monoclinic 
prisms. p-Methoxyphenylammonium platinibromide, long, slender, 
lustrous, red prisms. o-Lthoxyphenylammonium platinibromide, stellar, 
feebly pleochroic discs, or long prisms. p-Lthoxyphenylammonium 
platinibromide, lustrous, red, fibrous crystals. 

Tribenzylammonium platinibromide, dark red crystals. Benzyl- 
methylammonium platinibromide, dark red prisms, 

Benzylidenemethylammonium platinibromide, 

(CHPh:NHMe),PtBr,, 

red, felted aggregates.  Benzylidene-ethylammonium  platinibromide, 
leaflets. 

Phenylbenzylammonium platinibromide, dark red crystals. Pheny- 
benzylmethylammonium platinibromide, (NHMePh-C,H,),PtBr,, red, 
felted crystals. Phenylbenzylideneuammonium platinibromide, elongated 
prisms. 2:4:5-Zrimethylphenylammonium platinibromide, light red 
risms. 
: 3-Methylpyridinium platinibromide, dark red, regular crystals. 
Dimethylpyridinium platinibromide, dark red, felted crystals. 'i- 
methylpyridinium platinibromide, clusters of deep red _ crystals. 
Piperidinium platinibromide, elongated prisms. isoQuinolinium 
platinibromide, lustrous, red, prismatic crystals. F, B. 


Action of Ammonia on f-Aminocrotonates and £-Carb- 
ethoxyaminocrotonates. Exnst Puiiprr (Monatsh, 1913, 34, 
1187—1193. Compare this vol., i, 598)—It is argued that the 
substance which Meister (A., 1888, 675) regarded as having the 
formula OEKt-C(OH)(NH,)-CH:CMe-NH:CO-NH,, may be equally 
well represented by the formula 

CH,*CH(NH:CO-NH,)-CH(NH,)-CO,Et 
or CH,°C(NH,)(NH-CO-NH,)-CH,°CO,Et, so far as the reactions 
described by Meister are concerned. The author finds that the 
substance on treatment with hot alkali solution yields ethyl 8-amino- 
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crotonate, and that the latter condenses with carbamide in dry 
alcohol to regenerate the parent substance, which must therefore be 
ethyl B-amino-8-carbamidobutyrate represented by the third formula 
given above. 

It is remarkable that whilst the substance is formed by the action 
of alcoholic ammonia at 160—170° on ethyl B-aminocrotonate, it is not 
produced when liquefied ammonia is allowed to react with the ester in 
the cold even for several days. It is probable that in the former 
case part of the ester is decomposed with the formation of carbamide, 
which then condenses with the rest of the ester. T. A. H. 


The Condensation of Carbamides with Esters. Grorea Roeper 
(Ber., 1913, 46, 2560—2564).—In an attempt to prepare bydurilic 
acid from ethyl ethanetetracarboxylate and carbamide, Conrad 
(A., 1907, i, 985) obtained scarcely a trace of the desired substance, 
although the analogous reaction with guanidine in place of carbamide 
proved satisfactory. It is nowshown that the reaction with carbamide 
follows a different course from that expected, giving rise to ethanetetra- 
carboxydi-imide, which carbonises at 270°. ‘The reaction was effected 
in warm alcoholic solution containing sodium ethoxide, and can be 
represented as: CH(CO,Et),*CH(CO,Et), + 2CO(NH,), = 


CO:CH:CO 
1 - Tl T i. 
NH<i0.6H-co> H+2Na0CN + 4EtOH. 


With thiocarbamide, the ester behaves as ethyl dimalonate, and 
under similar conditions to the last gives rise to dithiohydurilic acid, 


according to the equation: CH(CO,Et),-CH(CO,Et), + 2CS(NH,), = 
0g NH COS o-oo CONES 0g 4.4Et0H; the product, which 


NH-CO CO-NH 

is unaltered at 250°, gives a yellow pyridine salt, and when suspended 
in water is coloured green by ferric chloride ; it can be desulphurised 
to hydurilic acid by heating at 100° with concentrated suiphuric acid. 

As might be expected from the above results, ethyl succinate 
condenses with carbamide under similar conditions to the above with 
formation of succinimide and sodium cyanate. It is suggested that in 
this and the analogous case above, the course of the reaction follows 


the stages: CH,(CO,Et)-CH,*CO,Et —> bs oo ‘-CO-NH, —> 
| 2 

CH,*CO 

bu,-co>NE + NHyCO,EE ; the last substance, the formation of 


which is attributed to the action of the alcohol on the primary conden- 
sation product, then decomposes under the influence of sodium ethoxide 
into alcohol and sodium cyanate. 

When ethyl phthalate is subjected to this reaction, either with 
carbamide or thiocarbamide, the product is phthalimide. D, ¥. 'T. 


Chloro-glyoxime, Oxime Derivatives of Oxalyl Chloride and 
Oxalyl Semichloride, and Cyanoformylchloride Oxime. JosEr 
Houpen and H. KavurrMaNN (Ber., 1913, 46, 2821—2835).—By 
careful chlorination in cold hydrochloric acid solution, both chloro- 
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amphi- and chloro-anti-glyoxime are converted into the same dichloro. 
anti-glyoxime. The chloro-anti-glyoxime is the more readily chlorinated, 
It is established that fuming hydrogen chloride converts chloro-amphi- 
glyoxime into the anti-modification contrary to the statement of 
Hantzsch, (A., 1892, 693). 

Dichloroantiglyoxime, OH*N:CCl°CCI:N-OH, has decomp. 221° 
when crystallised from water, or 212° when crystallised from toluene. 
It gives a reddish-brown coloration with ferric chloride. 

Dichloroglyoxime diacetate, OAc*N:COl-CCl:N-OAc, separates in well 
formed crystals, m. p. 162—163°. Dry ammonia gas converts it into 
dioximino-ethylenediamine, which differs from the known compound, 
firstly, in forming a diacetyl derivative, m. p. 206° when crystallised 
from water, or 212° when crystallised from chloroform, and secondly, 
in not yielding a dibenzoyl derivative. The difference is attributed 
to a changed configuration. 

Thiony] chloride converts chloroamphiglyoxime into chloro-oximino- 
acetonitrile, OH*-N:CCl‘CN. This is purified by distillation and the 
crystals formed, which are extremely hygroscopic, filtered and dried in 
a current of air in a specially constructed apparatus. It has m. p. 
55—56°; the vapour has a very irritant action. It crystallises in 
monoclinic prisms and plates giving no coloration with ferric chloride 
until it has been warmed with water for a few seconds. The substance 

Cl-C-CN Cl-C-°CN 
11 and Hl 
HO'N N-OH 
one greatly preponderates. The form present in the smaller pro- 
portion is much more easily decomposed by water. Probably the 
conversion of one form into the other takes place during the 

distillation. 

Solution of the nitrile in water yields very soon a voluminous, 
flocculent precipitate which does not contain halogen. Its investiga- 
tion is not yet completed, but it is probably dioximino-oxalonitrile 
NC-C(N-OH):C(N-OH)-CN. It explodes violently at 250—260°. 

Whereas both chloro-amphi- and anti-glyoxime diacetate and chloro- 
amphi-glyoxime monoacetate distil unchanged in a vacuum, the «anti- 
diacetate at the ordinary pressure is decomposed, losing acetic acid and 
forming chloro-oximinoacetonitrile acetate, CN-CCl:N-OAc, a clear 
liquid, b. p. 74—75°/13 mm. 

Fuming hydrochloric acid converts it into chloro-owiminoacetamide, 
OH:N:CCl-CO-NH.,, which crystallises in well-formed, pointed needles, 
m. p. 162°, crystallised from water, or 166° crystallised from benzene 
(decomp.). 

On acetylation, acetoximinochloroacetamide, OAc*N:CCI-CO-NH,, 
m. p. 134°, is formed. This compound serves to distinguish the 
oximinoacetamide from the chloroglyoximes. 

The hydrochloride of chloro-oximinoacetiminomethyl ether, 

OH:N:CCI:CCl(N H,):OMe, 
forms crystals, m. p. 161°. The analogous ethyl ether has m. Pp. 
155—164° according to the rate of heating. 

When hydrolysed in fuming hydrochloric acid, chloro-omiminoacetic 
acid, OH-N:CCI-CO,H, is formed. This has m. p. 125° (decomp.) 


is a mixture of the two forms: , in which 
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The acid is also obtained from chloro-oximinoacetic ester as prepared 
by Jovitschitsch (A., 1906, i, 732). 

It has a strong acid astringent and yet sweet taste. It gives a 
deep, dark red coloration with ferric chloride. E. F. A. 


Crystals of Diamminedimethylglyoximinecobalt Chloride. 
D. N. ArtemEev (Zettsch. Kryst. Min,, 1913, 52, 632; from Ann. Jnst. 
Mines, St. Petersburg, 1910, 2). Crystals of Chloroammine- 
dimethylglyoximinecobalt. D. N. ArremEry and D. Tu. 
Murascuey (ibid., 1913, 52, 627—628 ; from ibid., 1910, 2, 272—274). 
Crystals of Nitroaquodimethylglyoximinecobalt. D. N. 
ArreMiev and W. M. Lompere (ibid., 1913, 52, 632—633; from 
ibid., 1910, 2, 352—356).—Descriptions are given, in Fedorov’s 
nomenclature, of the crystals of these compounds prepared by 
L, A. Tschugaev (A., 1906, i, 814). Their formule are respectively 
Co(NH,),D,H,Cl,5H,0, CoNH,C1D,H,, and CoNO,D,H,,H,O, where 


Be ia. cee 
CH,°C:NO L. J. 8. 


Complex Compounds of Rhodium. Lzo A. Tscnugaryv and 
W. Lepepinski (Zeitsch. anorg. Chem., 1913, 83, 1—7).—Rhodium 
forms complex compounds with a-dioximes, completely resembling 
those of tervalent cobalt (A., 1906, i, 814; 1907, i, 904). Two series 
of compounds are formed, one being salts of a mono-acid base, 
Rh,2N H,,D,H,]X, and the other salts of a monobasic complex acid, 
RhCl,D,H,|H (D=dimethylglyoxime, X=halogen). The complex 
acid is remarkably stable. 

Diamminedimethylglyoximinerhodium chloride, 

[ Rh,2NH,,D,H,]Cl,5H,0, 
from dimethylglyoxime and chloropentamminerhodium chloride at 
150°, crystallises from hot water. The iodide is anhydrous. The 
nitrate is precipitated in microscopic tablets ; the perchlorate, platini- 
chloride, and platinibromide are very insoluble. 

Rhodidichlorodimethylglyoximinic acid, [RhCl,,D,H,|H, from sodium 
rhodihexachloride and dimethylglyoxime, boiled with water, crystallises 
from water containing a little hydrochloric acid. The ammonium salt, 
with 1H,O, forms large, brownish-yellow crystals. The guanidinium 
salt is anhydrous and sparingly soluble. C. H. D. 


Decomposition of Alkylidenehydrazines. Niconar M. KisHNner 
(J. Russ. Phys. Chem. Soc., 1913, 45, 973—986).—The action of 
magnesium methyl iodide on cyclobutanecarboxylamide yields acetyl- 
cyclobutane, b. p. 137--139°/761 mm., and the latter, on decomposition 


of its hydrazone, gives ethylcyclobutane, CH, <C> >CHEt, b. p. 


70°/754 mm., D? 0°7461, D® 0°7284, ni 1:4032, n® 1-4004, which is 
extremely stable towards permanganate, towards fuming hydrobromic 
acid in a sealed tube at 100°, and unlike derivatives of three-membered 
rings, towards concentrated sulphuric acid at the ordinary tempera- 
ture. Reduction of ethylcyclobutane by means of fuming hydriodic 
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acid in a sealed tube at 210° yields y-methylpentane, but no n-hexane ; 
as would be expected from the presence of a CH-group in the 
molecule, y-methylpentane is readily attacked by fuming nitric acid. 
1:1-Dimethyleyslopentane (compare A., 1908, i, 864) may be 
obtained by distilling 1 : 1-dimethyl-2-cyclopentanonehydrazone (A., 
1911, i, 42) with potassium hydroxide and platinised porous tile. 
Allylacetonehydrazone [A*-hexylen-e-onehydrazone}, 
CH,-CH:CH,°CH,*UMe.N:NH,, 
b. p. 187—188°/757 mm., Dj’* 08990, mixes with water in all propor- 
tions and, when distilled with potassium hydroxide and platinised 
porous tile, yields A*-hexene, CH,:CH°CH,Pr, b. p. 64°/756 mm., 
Df? 0°6734, n? 1°3870. 

Distillation of B-methyl-A*’-hepten-f-onehydrazone with. potassium 
hydroxide and platinised porous tile yields B-methyl-A?-heptene, 
CMe,:CH-CH,Pr, b. p. 122°4°/756 mm., Di? 0°7254, np 1°4169, which 
gives 8-methylheptane (compare Clarke, A., 1911, i, 345) on reduction 
by Sabatier and Senderens’ method, and forms the nitrosochloride, 
CMe,Cl-C(;NOH)-CH,Pr, m. p. 48—51°, this exhibiting normal 
cryoscopic behaviour in benzene. By removal of hydrogen chloride 
from the nitrosochloride, conversion of the oxime thus obtained into 
the corresponding ketone, and distillation of the hydrazone of this 
ketone with potassium hydroxide and platinised porous tile, B-methyl- 
A’-heptene is again obtained. 

Distillation of pentan-a-ol-d-onehydrazone gives n-amy]l alcohol. 

Bé-Dimethy1]-AS-octene, CMe,-CH*CH,°CH,CHMeEt, obtained by 
distillation of the hydrazone of the keto-alcohol, 

OH:’CMe,°CO-CH,-CH,-CHMeEt 
(A., 1911, i, 1027), with potassium hydroxide and platinised porous 
tile, seems to be identical with the hydrocarbon obtained from citro- 
nellaldehydehydrazone (A., 1911, i, 1027). a mm ©. 


Complex Mercury Compounds from Ethylene and Carbon 
Monoxide. Watter ScHOELLER, WALTER ScHRAUTH, and WALTER 
Essers (Ber., 1913, 46, 2864—-2876).—Mercury acetate in methyl 
alcohol reacts with a molecule of ethylene to form acetatomercurt- 
ethyl methyl ether, CH,*CO-O-Hg*CH,°CH,:OMe, crystallising in 
colourless, slender, pointed needles, m. p. 42°. The bromide of the 
ether forms bunches of needles, m. p. 58°; the dodide crystallises in 
stellate aggregates of needles or platelets. 

In presence of ethyl alcohol reaction between the mercury salt and 
ethylene is slower, and acetatomercuridiethyl ether, 

CH,°CO-0:Hg-C,H,OEt, 
is formed. This sinters at 33°, m. p. 36°. The chloride crystallises in 
colourless needles, m. p. 92°. 

When carbon monoxide is substituted for ethylene, methyl acetato- 
mercuriformate, CH,*CO-O-Hg*CO:OMe, is formed. It crystallises in 
stellate aggregates of needles, m. p. 110° (corr. decomp.). ‘The 
chloride separates in long needles, m. p. 110° (corr. decomp.); the 
bromide is composed of colourless platelets, decomp. 127 --128°, and the 
todide is similar in appearance. 

Treatment with hydrogen sulphide in methyl alcohol gives rise to 
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the formation of methyl sulphidomercuriformate, S(Hg*CO-OMe),, 
obtained as a colourless, cheese-like precipitate. 

Mercury acetate ethyl formate crystallises in aggregates of needles 
which sinter at 65°, decomp. 125°. The chloride forms plates, m. p. 
88° (corr. decomp.); the bromide and iodide are very similar. The 
sulphide was obtained as a yellowish-white precipitate. E. F. A. 


Decomposition of Pyrazoline Bases. Conversion of Phorone 
into 1:1-Dimethyl-2-isobutenylcyclopropane. Nicotat M. 
Kisuner (J. Russ. Phys. Chem. Soc., 1913, 45, 957—972).—The 
similarity in structure between mesityl oxide and phorone suggests the 
possibity of transforming the latter ketone into a pyrazoline base and 
thence into a hydrocarbon containing a trimethylene ring (compare A., 
1912, i, 245). This possibility has been realised by the author. 

Phorone and hydrazine react according to the equation : 

; — CH,°C Me 
OMe,:CH:CO-CH:-CMe, + N,H, —> CMe,:CH Cc? gy ! 
When distilled with potassium hydroxide in presence of platinised 
porous tile, this pyrazoline base decomposes in two ways, giving (1) 
1: 1-dimethyl-2-csobutenyleyclopropane, or (2) the trimethylpyrazoline 


” CH,°C Me 
and acetone, CMe< yt a * + COMe,. 
‘ . . CMe, sn 
1: 1-Dimethyl-2-isobutenyleyclopropane, CH,< ds H-CH:CHMe, is a 
liquid, b. p. 132°/758 mm., Dj? 0-'7677—0°7681, np 1°4414—1-4420. 
Although the chemical properties of this hydrocarbon are in complete 
accord with the structure given above, yet the magnitude of the 
molecular refraction is virtually identical with that calculated for 
a compound with two double linkings ; this exaltation may depend on 
the relation of the trimethylene ring to the grouping :CMe,, such rela- 
tion possibly resembling that between two conjugated double linkings. 
Oxidation of 1 : 1-dimethyl-2-isobutenyleyclopropane by means of 1% 
potassium permanganate solution proceeds according to the scheme : 
CMe CMe 
] 2 P™ | 2 ae 
OH GH-CH:cMe, ~* CH b1-CH(OH)-CMe,-OH sf 
CMe, CMe, : 
CHy<bir-co- oMe,oH ~> CHO rc 0, * CHs'COMe ; 
the intermediate glycol was not isolated. 


CMe, 
The ketol, CH3C 5 G9. OMe,-OH 
resembling terpineol, b, p. 200°/758 mm., Dj{*° 0:9377, D;° 0-9347, 
ny” 1-4500, x} 1:4490 ; it exhibits an optical exaltation of 1°43, although 
that due to the trimethylene ring is usually less than 1. Its semi- 
earbazone, O,H,,O:N,H-CO-NH,, m. p. 127°, and its phenylurethane, 
C,H,,0°-O-CU-NHPh, crystallise in needles. 


, is a viscous liquid with an odour 


CMe 
1: 1-Dimethyleyc -2- icacid, CH,” i 
: imethyleyclopropane-2-carboxylic acid, CH,< H-CO,H: is an 
oily liquid, b. p. 198°/751 mm., D}* 0:8990, n, 1°4385, optical exaltation 
0°83 ; it is stable towards alkaline permanganate solution. 


4242 
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Reduction of 1 : 1-dimethyl-2-isobutenyleyclopropane by the method 
of Sabatier and Senderens, either at 120—125° or at 170°, yields a 
mixture of (1) a cyclopropane derivative, probably 1: 1-dimethy]. 
2-tsobutyleyclopropane, and (2) BGe-trimethylhexane, 

CMe,°CH,°CH,°CHMe,, 
b. p. 124—125°/763 mm., D>? 0°7082—0°7086, np) 1:3987—1-3998. 
Treatment of the 1 : 1-dimethy]-2-isobutyleyclopropane with hydrogen 
bromide and subsequently with 2% potassium hydroxide solution yields 
Bye-trimethylhexan-B-ol, OH-C Me,*CHMe:CH,:CHMe,, b. p. 171—172°/ 
755 mm., Dj 0°8316, n, 1:4313. 

1: 1-Dimethy]-2-isobutenyleyclopropane combines rapidly with 1 mol. 

of hydrogen bromide, giving the monobromo-derivative, 

CMe, . CMe, 
CH by.CH,-CMe,Br or OHS brs GH Br-CHMe, 
b. p. 94—96°/31 mm., D? 1:1046, whilst the prolonged action of 
hydrogen bromide yields 8£-dibromo-B{-dimethylheptane, 
CHMe,*CH,*CHBr:CH,°CMe,Br, 

b. p. 134—136°/31 mm., Dj? 13846. When distilled with aniline, 
both the mono- and dibromo-compounds yield [£-dimethyl-d*- 
heptadiene, CMe,:CH*CH:CH:CH Me,, which contains a small admixture 
of another hydrocarbon with different positions of the double linkings 
and has the following approximate physical constants: b. p. 139—141°/ 
758 mm., D3” 0°7482—0°7510, np 1°4456—1°4470. Reduction of this 
hydrocarbon by Sabatier and Senderens’ method at 170° results in the 
formation of Bf-dimethylheptane. = © 


Decomposition of Pyrazoline Bases. Conversion of Cinnam- 
aldehyde into Phenyleyclopropane. Nicorar M. Kisuner 
(J. Russ. Phys. Chem. Soc., 1913, 45, 949—957).—Phenylcyclopropane, 


CHPR<I prepared by distilling phenylpyrazoline (from cinnam- 
2 


aldehyde and hydrazine) in presence of potassium hydroxide and 
platinised porous tile, is a liquid, b. p. 173°6°/758 mm., Dj’ 09449, 
D? 09401, nj? 1:5342. Under the influence of moderately dilute 
sulphuric acid, it is converted into the same dimeride, C,,H,, of 
a-pheny]-A*-propylene as is obtained by boiling the latter with sodium. 

Phenyleyclopropane combines slowly with hydrogen bromide, 
yielding o-bromopropylbenzene, CHPhBr-CH,Me, b. p. 129—130°, 
43 mm., Dj® 1:°3124, mp 1°5528. When boiled with aqueous potassium 
hydroxide, the latter gives (1) the hydrocarbon, C,,H,, referred to 
above ; (2) phenylethylcarbinol, and (3) allylbenzene, which .is also 
obtained when a-bromopropylbenzene is distilled in presence of 
quinoline. 

In acetic acid sclution, the action of bromine on phenyleyclopropane 
results mainly in the replacement of the nuclear hydrogen, combina- 
tion of bromine with the trimethylene ring occurring to a very 
limited extent : 


CHP +Br, —> OH ,BrCH< fe? + 
HBr —> C,H,Br-CHEtBr. 
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The last compound readily loses hydrogen bromide, giving the 
unsaturated bromo-derivative, C,H,BreCH:CHMe, which yields 
p-bromobenzoic acid on oxidation. 

ay Dibromopropylbenzene, CHPhBr*CH,°CH,Br (2), formed in small 
proportion in the action of bromine on cyclopropane in acetic acid 
solution, crystallises in prisms, m. p. 125°. 

4.Bromo-|-allylbenzene, C,H,BreCH:CHMe, is a liquid, b. p. 
240—241°/764 wm., 124°/20 mm., Dj* 1°3147, np 1:5692 ; owing to the 
conjugated nature of the double linkiogs in the ring and the side-chain, 
it exhibits optical exaltation. On reduction by means of hydriodic 
acid in a sealed tube, it yields propylbenzene. 7. 


Decomposition of Pyrazoline Bases: Synthesis of 1-Methyl- 
2-isopropyleyclopropane. Nicorar M. Kisuner (J. Russ. Phys. 
Chem. Soc., 1913, 45, 987—992).—iso Butylideneacetone | B-Methyl-Ar- 
hexylene-e-one|, CHMe,*CH:CH-COMe, prepared by the condensation 
of isobutyraldehyde and acetone in presence of sodium hydroxide, is a 
liquid, b. p. 156°/757 mm., Dj* 0°8484, niv’ 1°4394 ; its semicarbazone, 
C,H,,N*NH-CO:NH,, forms hexagonal plates, m. p. 162—163°. 
CHPr®-CH, 
N——=CMe’ 
action of hydrazine hydrate on isobutylideneacetone, is a liquid, b. p. 
188°5—189°5°/754 mm., Dj’ 0°9081, np 1:4640; it oxidises readily in 
the air, its hot vapours igniting. Its thiowreide, C,H,,N,°CS:NHPh, 
erystallises in needles, m. p. 95—100°. 


3-Methyl-5-isopropylpyrazoline, NH< prepared by the 


CHMe 
<bHPre’ 
position of the preceding compound in a sealed tube at 230°, is a 
liquid, b. p. 80—81°/748 mm., Dj 0°7102, nj 1:3927, which is 
extremely stable towards potassium permanganate, combines slowly 
with bromine in acetic acid solution, and reacts vigorously with 
fuming nitric acid with formation of a heavy oil. Reduction of 
l-methyl-2-isopropyleyclopropane by Sabatier and Senderens’ method 
takes place less readily than that of 1:1 : 2-trimethyleyclopropane, 
but at 170° it seems to yield a mixture of §5-dimethylpentane and 
By-dimethylpentane. With fuming hydrobromic acid it yields y-bromo- 
Bo-dimethylpentane, b. p. 158—161°/763 mm., D*? 1:1585, mn, 1:4548, 
which gives 83-dimethylpentane on reduction with hydriodic acid. 

T. H. P. 


Catalytic Reactions at High Temperatures and Pressures. 
XXXII. Vuapimir N. Ipatrev (J. Russ. Phys. Chem. Soc., 1913, 45, 
994—995. Compare this vol., i, 693, 694).—In presence of nickel 
oxide, indene unites with hydrogen at 250—260° and 110 atmospheres, 


CH,*CH,CH- 
H,°CH, CH CH SCH, which is a liquid, 
2 


1-Methyl-2-isopropylcy clopropane, CH prepared by decom- 


yielding octahydrindene, | ; 
, CH,-CH,-CH-CH, 

b. p. 165—166°/767 mm., D?° 0-8334, 13) 1:46287 (compare Padoa 

and Fabris, A., 1908, i, 255). T. H. P. 


Metaquinonoids. Orro Stark, O. Garsen, and L. Kiepaan, 
(Ber., 1913, 46, 2542—2544. Compare this vol., i, 362, 849).—It is 
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found that the hydrocarbon, m-axylylene, described earlier decom- 
poses at 303—305°, the lower figure given previously being due to 
insufficient drying. 

The substance in tbe solid state is in a polymerised condition, but 
the chloroform solutions give ebullioscopic results agreeing with a 
depolymerised unimolecular product; the solution in chloroform is, 
however, much more sensitive than that in benzene. The benzene 
solutions of the substance obtained in the original preparation exhibit 
a decided fluorescence, and dye paper and linen, whilst the chloroform 
solutions of the previously separated substance do not possess these 
characteristics, 

A preliminary examination of the absorption spectra of the two 
solutions indicated complete analogy with the behaviour of Thiele’s 
tetrapheny]-p-xylylene ; an absorption of blue and violet light which 
commenced in the green portion of the spectrum was observed both 
with the chloroform and the original benzene solutions. D. F. T. 


Elimination of Halogen Acids by Phosphoric Oxide. I. 
Hans Lecuer (Ber., 1913, 46, 2664 —2668).—Recent publications by 
Leuchs and his co-workers (this vol., i, 855, 972), in which mention is 
made of the catalytic action of compounds of phosphorus on the 
elimination of hydrogen chloride from certain acid chlorides, have led 
the author to publish a preliminary account of the use of phosphoric 
oxide in this direction. 

Benzoyl chloride does not react with an excess of naphthalene at 
180—200°. If, however, a small quantity of phosphoric oxide is 
added, a vigorous evolution of hydrogen chloride occurs, at the 
conclusion of which a mixture of much a- and less phenyl A-naphthyl 
ketone can be isolated, the total amount being 90% of that 
theoretically possible. Phosphoric oxide has the advantage over 
aluminium chloride that only small quantities of it are necessary, 
Jarger amounts having an unfavourable influence on the course of the 
reaction. On the other hand, the requisite temperature is high, and, 
in those cases in which the b. p. of the mixture lies below this 
temperature, the operation must be performed in sealed tubes. In 
these circumstances, the liberated hydrogen chloride can only be 
removed periodically, and greatly diminishes the velocity of the 
reaction. Thus, only small yields of benzophenone could be obtained 
by this method from benzoyl chloride and benzene. 

Boiling benzyl chloride rapidly and completely eliminates hydrogen 
chloride in the presence of phosphoric oxide, forming a mixture of 
hydrocarbons which has not yet been completely investigated. 
w-Chlorotriphenylmethane is similarly decomposed at about 150° into 
9-phenylfluorene and much triphenylmethane. 

A series of experiments has been performed to determine the exact 
nature of the catalyst. Bailey and Fowler (T., 1888, 53, 755) have 
shown that phosphoric oxide reacts with hydroge: chloride according 
to the equation: P,O,,+3HCl=POCI,+3HPO,, but the author finds 
that no appreciable action occurs within a reasonable time at 
temperatures up to 260°, and, hence, that phosphoryl chloride cannot 
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be the actual catalyst. Direct experiment with metaphosphoric acid 
has shown that this substance is also inactive. 

Finally, the active catalyst can easily be recovered by the removal 
of organic matter by extraction with benzene. In this manner, a 
mixture of a phosphorus compound (which yields metaphosphoric acid 
with water) and small quantities of carbon is obtained, which can be 
employed in the same manner as fresh phosphorus pentoxide. 

H. W. 


Morphological Studies in the Benzene Series. IV. The 
Crystalline Form of Sulphonates in Relation to their 
Molecular Structure. Ernest H. Ropp (Proc. Roy. Soc., 1913, 
A, 89, 292—313. Compare T., 1910, 97, 1578; A., 1912, i, 756).— 
A number of salts of p-dichlorobenzenesulphonic acid have been 
prepared, and their crystallographic constants have been compared. 
Lanthanum p-dichlorosulphonate, La(C,H,C!,SO,),,15H,O, is deposited 
from solution between 10° and 50°; it forms triclinic prisms, which 
rapidly effloresce [a:b:c = 1°6193:1:1°6028; a = 76°26’; B= 
113°48’ ; y=68°6’]. Neodymium p-dichlorobenzenesulphonate, 

Nd(C,H,Cl,SO,),,12H,0, 
erystallise: in short, thick, rose-coloured, monoclinic prisms between 
15° and 50°, closely isomorphous with Gd(C,;H,Br,SO,),,12H,O 
(a:b:ce=05872:1:0°3810; B=76°34']. Praseodymium p-dichloro- 
benzenesulphonate, Pr(C,H,Cl,SO,),,12H,O, forms pale green, mono- 
clinie prisms isomorphous with the corresponding neodymium salt 
(a:b: c=0°5887 : 1: 0°3819: B=76°26']. A salt of the composition 
Pr(C,H,Cl,SO,),,15H,0, isomorphous with the corresponding lanthanum 
salt, is formed when a supersaturated solution is allowed to spon- 
taneously crystallise at the ordinary temperature. A number of other 
sulphonates have also been prepared and measured. Gadolinium 
p-dibromobenzene sulphonate, Gd(C,H, Br,SO,).,7 H,O, monoclinic prisms 
(a:b: ¢=1°2595: 1: 0°6031; B=89°16']. Didymium benzenesul- 
phonate, Di(C,H,°SO,),,9H,0, crystallises from a mixture of aqueous 
alcohol and ethy! acetate in thin, hexagonal-shaped plates belonging to 
the rhombic system [a:6:c=2-0795:1:1:9374]. Potassium p-di- 
chlorobenzenesulphonate, C,H,Cl,SO,K, crystallises anhydrous from 
aqueous solutions between 20° and 37° in thin, monoclinic prisms 
[a:b:e=1:5054: 1:0°7636 ; B=83°27°5']. Sodium p-dichlorobenzene- 
sulphonate, C,H,C1,SO,Na,H,0, crystallises in large, monoclinic tablets 
at 37° [a:b:c=3:0529 :1:1:9583; B=88°46']. Zine p-dichloro- 
benzenesulphonate, Zn(C,H,Cl,SO,),,8H,O, forms long, monoclinic 
prisms, which are always distorted [a:b:c=2:9985:1:2°4539 ; 
B=79°20']. Magnesium p-dichlorobenzenesulphonate, 

Mg(C,H,Cl,SO,),.,8H,0, 
crystallises in stout, monoclinic, hemimorphic plates [a@:6:c= 
29970: 1: 2°4450 ; | B=79°41'5']. Ferric p-dibromobenzenesulphonate, 
Fe(C,H,Br,S0,),,13H,O; basic ferric -dibromobenzenesulphonate, 
Fe(OH)(C,H,Br,SO,).,12H,O ; chromium p-dibromobenzenesulphonate, 
Cr(C,H,Br,SO,).,14H,O ; aluminium p-dibromobenzenesulphonate, 

Al(C,H, Br,SO,)3,18H,0 ; 
scandium p-dibromobenzenesulphonate, Sc(C,H,Br,SO,),,14H,0, and 
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cobaltous p-dibromobenzenesulphonate, Co(C,H,Br,SO,),,9H,O, have 
been prepared and described without crystallographic details. It is 
shown that similar conclusions may be drawn with regard to the 
structure of p-dichlorosulphonic acid as were drawn in the case of 
p-dibromosulphonic acid in the previous paper (loc. cit.). The structure 
of the sulphonates of monad and dyad metals is discussed ; it is argued 
that in the formation of the latter the molecules of benzene in con- 
tiguous rows become separated by the intervention of the sulphonic 
radicles which are united in pairs by the metallicatom. The structure 
of the salts containing monad metals appears in some cases to be 
pseudo-trigonal like that of the acid ; in others to resemble that of the 
dyad metals, J. FS. 


p- and o-Toluenesulphinic Acids. Atrrep HerpuscuKa and 
Hans LANGKAMMERER (J. pr. Chem., 1913, [ii], 88, 425—442).—An 
extension of the work of E. von Meyer and others (A., 1901, i, 264; 
1903, i, 808) on the formation of aminodiaryl sulphides by the inter 
action of aromatic sulphinic acids and amines. 

The authors find that the sulphides are obtained in a purer condition 
and better yield by fusing the sulphinic acids with the hydrochlorides 
of the amines, instead of with the free bases. 

When p-toluenesulphinic acid is fused at 215° with aniline hydro- 
chloride and the product extracted with ether, p-aminophenyl p-tolyl 
sulphide p-toluenesulphonate, C,,H,,O,NS,, is obtained in white needles, 
m. p. 216°; extraction of the residue with hydrochloric acid yields the 
corresponding hydrochloride. 

p-Aminopheny] p-tolyl sulphide condenses with 4-bromo-2-hydroxy- 
benzaldehyde in boiling alcoholic solution to form p-4-bromo-2-hydrowy- 
benzylideneaminopheny! p-tolyl sulphide, 

C,H,Me-S-C,H,:N:CH-C,H,Br-OH, 
which crystallises in lustrous, brownish-yellow leaflets, m. p. 148°; the 
m-xylylidene derivative, C;H,(CH:N*O,H,°S°C,H,Me),, from m-phthal- 
aldehyde, has m. p. 163°. 

The benzylidene derivative, C,H,Me’S:C,H,-N:CHPh, is obtained 
in the form of its hydrochloride (yellow needles, m. p. 164°, which 
rapidly acquire a greenish colour) by condensing benzaldehyde with 
p-aminophenyl p-tolyl sulphide hydrochloride ; the hydrochlorides of 
the salicylidene and vanillylidene derivatives have m. p. 175° and 195° 
respectively. 

The aqueous extract of the product obtained by fusing o-anisidine 
hydrochloride with p-toluenesulphinic acid at 225° yields o-anisi- 
dine p-toluenesulphonate, ©,,H,,O,NS, which has m. p. 150°, and 
has also been prepared directly from its components in alcoholic 
solution ; extraction of the product with hydrochloric acid yields 
4-amino-3-methoxypheny/ p-tolyl sulphide hydrochloride, 

C,H,Me-S:C,H,(OMe)-NH,,HCl. 
This has m. p. 215°, and on treatment with aqueous ammonia yields 
the free base, which, however, could not be obtained in a pure 
condition. The free base combines with phenylearbimide in ethereal 
solution to form the carbamide, m. p. 163°, 
NHPh:CO-NH-C,H,(OMe)-S:C,H,Me. 
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o-Anisidine p-toluenesulphinate, prepared from its components in 
alcoholic solution, has m. p. 112°. 0-Chloroaniline p-tolwene- 
sulphonate, m. p. 198°, and o-chloroaniline p-toluenesulphinate, m. p. 
130°, were prepared in a similar manner, 

3-Chloro-4-aminophenyl p-tolyl sulphide hydrochloride, 

C;H,Me’S-C,H,Cl-NH,,HCI, 
obtained by fusing p-toluenesulphinic acid with o-chloroaniline hydro- 
chloride, forms coiourless crystals, m. p. 150°, and on treatment with 
aqueous ammonia yields the free base, which combines with phenyl- 
carbimide in ethereal solution to form the carbamide, 
NHPh:CO:NH°C,H,CI‘S°C,H,Me, 

erystullising in white needles, m. p. 190°; the corresponding thio- 
carbamide prepared in a similar manner has m. p. 147°. 

p-Aminophenyl o-tolyl sulphide, NH,°C,H,°S*C,H,Me, obtained in 
the form of its 0-tolwenesulphonate, C,,H,,O,NS,, m. p. 190°, by fusing 
aniline hydrochloride with o-toluenesulphinic acid and extracting the 
product with water, separates from ether in flat, hexagonal, brown 
pyramids, m. p. 50°, forms a hydrochloride, crystallising in slender, 
white needles, m. p. 137°, and condenses with benzaldehyde in alcoholic 
solution, yielding the benzylidene derivative, which was isolated in the 
form of its hydrochloride, C,H,Me’S:C,H,-N:CHPh,HCl, as a yellow 
powder, m. p. 195°. It combines with phenylcarbimide in ethereal 
solution yielding the carbamide, NHPh:CO-NH-C,H,°S°C,H,Me, erys- 
tallising in white needles, m. p. 164°. F. B. 


Electrochemical Reduction of Organic Halogen Com- 
pounds. II. Kurr Branp (Ber, 1913, 46, 2935—2942).—This 
and the succeeding paper give the results of attempts to reproduce by 
electrochemical methods the conversion of diaryltrichloroethanes into 
stilbene derivatives, first effected by chemical methods by Goldschmidt, 
and later by Elbs (Abstr., 1893, i, 271). The results show that the 
products obtained depend in part on the nature of the cathode used. 
The apparatus used is described. The cathode liquid, which was kept 
boiling, consisted of the substance under examination in alcohol and 
hydrochloric acid. 

Lead cathode.—BBf-Trichloro-aa-diphenylethane yielded stilbene (4% 
of the theoretical) and dichlorodiphenylethane. 8{-Trichloro-au-di-p- 
tolylethane gave 6% of the theoretical yield of p: p’-dimethylstilbene. 
BBB-Trichloro-aa-di-p-anisylethane gave about 10% of the calculated 
yield of p:p'-dimethoxystilbene, and a similar yield of p : p’-diethoxy- 
stilbene was obtained from B8B-trichloro-aa-di-p-phenetylethane. These 
alkylstilbenes were identified by means of their dibromides. 

Copper cathode.—The four diaryltrichloroethanes mentioned in the 
preceding paragraph were also submitted to electrolytic reduction in 
presence of a copper cathode, and then yielded the corresponding diaryl- 
dichloroethanes, but the first-named product gave only a small yield. 
The last-named substance also yielded a minute amount of the corre- 
sponding diethoxystilbene. The diaryldichloroethanes were identified 
by conversion into the corresponding ethylenes, which give characteristic 
colours with sulphuric acid. T. A. H. 
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Electrochemical Reduction of Organic Halogen Compounds, 
III. Kurt Branp and M. Matsur (Ber., 1913, 46, 2942—2951), 
—It has been shown previously (Brand, Zeitsch. Hlektrochem., 1910, 
16, 669) that the principal product of the electrolytic reduction of 
hot alcoholic solutions of B8f-trichloro-aa-diphenylethane in presence 
of a lead cathode is a hydrocarbon, C,,.H,,, which may have the con- 
stitution CHPh,*Ci?C-CHPh, or CPh,:C:-CH:CHPh, (see also preceding 
abstract). It is now shown that the cathodic reduction of BB£-tri- 
chloro-aa-di-y-tolylethane and of di-8-trichloro-2a-di-p-anisyl-ethane 
under analogous conditions furnishes similar substances, some reactions 
of which are described. These reactions do not enable a final 
decision as to the constitution to be arrived at, but on the whole they 
tend to support formule of the kind represented by the second given 
above. 

BBB-Trichloro-aa di-p-tolylethane furnishes the hydrocarbon, C,.H,p, 
m. p. 123°, which crystallises from boiling alcohol in colourless, small 
needles, shows a faint blue fluorescence, and on oxidation in acetone 
solution with potassium permanganate yields di-p-tolylacetic acid and 
di-p-tolyl ketone ; the same products are formed with calcium perman- 
ganate in presence of pyridine, and with chromic acid in acetic acid, but 
in different amounts. On reduction with excess of sodium in amyl 
alcohol, the hydrocarbon yields the corresponding tetra-p-tolylbutane, 
m. p. 126°, erystallising from alcohol in colourless needles showing a 
slight blue fluorescence. With insufficient sodium, a substance, m. p. 
186°, crystallising in glancing leaflets, is formed in small quantity. 
With sodium in absolute alcohol, the same reduction takes place. On 
treatment with sodium ethoxide in alcohol, the hydrocarbon is con- 
verted into aadd-tetra-p-tolyl-A*7-butadiene, 

0O(C,H,Me),:CH*CH:C(C,H,Me),, 

m. p. 255°, which crystallises from methyl ethyl ketone in heavy, 
green, fluorescent needles, is sparingly soluble in boiling alcohol, but 
readily so in chloroform or benzene, giving solutions which are green in 
colour and show absorption in the extreme violet end of the spectrum. 
The hydrocarbon, C,,H,), reacts with mercuric acetate to form an 
orange-yellow compound of uncertain composition, which with hydrogen 
chloride or with zinc and acetic acid yields the tetratolylbutadiene 
described above. 

Di-p-anisyltrichloroethane yields in addition to di-p-methoxystilbene 
(preceding abstract) the phenol ether, C,,H,,0,, which, as indicated 
above, is probably aadd-tetra-p-anisy]-A28-butadiene, 

(C,H,-OMe),C:C:CH-CH(C,H,°OMe),. 

It melts at 111°, crystallises from boiling alcohol in colourless needles, 
and on oxidation with chromic acid gives di-p-anisyl ketone and a 
small amount of di-p-anisylacetic acid. On reduction with sodium 
in amyl alcohol, aadéd-tetra-p-anisylbutane, m. p. 116°, erystallising 
in colourless needles with a blue fluorescence, is formed, whilst 
with sodinm ethoxide in alcohol, aadd-tetra-p-anisyl-A*y-butadiene, 
m. p. 149°, which crystallises from methyl ethyl ketone in green, 
fluorescent needles, is produced. These two substances closely 
resemble their analogues described in the preceding paragraph. 

T. A. 
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Dehydrobenzylidenebisfluorene. Rosert Srorui (Ber, 1913, 
46, 2979).—In preparing benzoylfluorene by Werner’s method 
(A., 1906, i, 436), but using potassium ethoxide instead of sodium, the 
author has obtained a small quantity of dehydrobenzylidenebisfluorene, 
C5,Hoq, m. p. 350°, which erystallises from chloroform in small, orange 
needles, and on heating sublimes to form red crystals. It is hardly 
soluble in ether or alcohol, and sparingly soluble in hot benzene or 
acetic acid. The analogous ethylidene compound has been described 
by Pummerer and Dorfmiiller (this vol., i, 963). 7. A. Ht. 


Studies inthe Fluorene Series. Fritz Mayer (Ber., 1913, 46, 
2579—2587).—The author has attempted to synthesise fluoranthene 
by the ring condensation of 9-ethylfluorene, fluorene-9-acetic acid or 
fluorenepropionic acid, but without success. On heating distilled 
ethylfluorene with litharge and distilling the product, 9-ethylidene- 


fluorene, (etl >0:0HMe (Ullmann, A., 1906, i, 77), which formed a 
6 


picrate, m. p. 156°, was obtained. When crude ethylfluorene was 
employed, however, and the product was not distilled, a 9-fluorene- 
ethyl alcohol, which also gave a picrate, m. p. 155-—156°, was formed. 
It was not identical with Ullmann’s carbinol (ibid.) and has therefore 


the constitution {2 {1>CH-CH(OH) Me or i > OH-CH, "CH, OH. 
4 


= 
In each case, very SMall quantities of high-melting, red hydrocarbons 
of the formula C,;H,, were obtained. It was expected that one 
of them would be identical with the compound, 


O,H ae 
by DOW CHC< 


4 6 
described by Wislicenus and Densch (A., 1902, i, 291), but the author 
could not prepare this substance by any means. 

Twenty grams of crude 9-ethylfluorene, from the action of ethyl 
iodide on ethyl fluorene-9-oxalate (loc. cit.), were heated for fifteen 
minutes at 310—360° with 40 grams of litharge, when the product 
was extracted with boiling chloroform. The solvent deposited a red 
hydrocarbon, C,,H,) or C,,H,,, m. p. over 360°, on cooling, and the 
dark brown picrate of a fluorene-ethyl alcohol, C,,H,,O,N,, m. p. 
155—156°, was obtained from the mother liquor. The pirate of 
Ullmann’s carbinol has the same m. p., but not so a mixture of the 
two. 

Two parts of distilled 9-ethylfluorene, b. p. 306—310°, were heated 
with five parts of litharge for one hour, the product was extracted 
with hot chloroform, which deposited a red hydrocarbon, (C,,H,o)z, 
m. p. 300—310°, and the residue, after evaporating the solvent, was 
distilled. The fraction, b. p. 310—320°, contained ethylidenefluorene 
and formed a picrate, C,,H,,0,N,, m. p. 155—156°. 


For the preparation of fluorene-9-acetic acid, ecu: CH,°CO,H, 


ethyl fluorene-9-oxalate was treated with sodium in alcohol and ethyl 
bromoacetate, and the product was hydrolysed by 20% aqueous sodium 
hydroxide. The acid has m. p. 129—130°, forms a methyl ester, 
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C,,H,,0,, m. p. 60°, an amide, C,,H,,ON, slender needles, m. p. 189° 
and yields 9-methylfluorene (ibid.) on distillation with soda-lime, 
Fluorene-9-propionic acid, C,,H,,0,, was also prepared, using ethyl 
B-iodopropionate ; it forms white needles, m. p. 144° Neither the 
acids themselves nor their chlorides gave definite products on 
condensation. J.C. W. 


Tri-B-naphthylmethane and Certain of its Derivatives, 
ALEXEI E, TscnitscuisasBin and 8. I. Korsacin (J. Russ. Phys. Chem. 
Soc., 1913, 45, 766—781 ; J. pr. Chem, 1913, [ii], 88, 505—578)— 
Tri-8-naphthylearbinol (compare Schmidlin and Huber, A., 1910, i, 
832) may be readily obtained by the interaction of di-8-naphthyl 
ketone and magnesium f-naphthyl bromide (see A., 1911, i, 969) in 
-_presence of ether. 

The authors were unable to prepare 2-bromonaphthalene by 
Darzens and Berger’s method (A., 1909, i, 297), but obtained it 
readily from f-naphthylamine by passing through the diazo- 
compound. 

Di-B-naphthyl ketone (compare Grucarevic and Merz, A., 1873, 
263, 264) was prepared by the dry distillation of calcium B-naphthoate, 
by oxidising di-@-vaphthylearbinol by the action of -naphthoyl 
chloride on naphthalene in presence of zinc and by the action of 
magnesium f£-naphthyl bromide on f-naphthoyl chloride. The first 
method gives poor, and the last good yields. 

Tri-B-naphthylcarbinol, C,,H,.O, forms snow-white crystals, m. p. 
204°, and dissolves in concentrated sulphuric acid with an intense colora- 
tion, which is greenish in thin layers or low concentrations, and 
violet-red when more concentrated. These solutions show an absorp- 
tion band gradually weakening from the violet to the blue, with a 
maximum intensity at about 490 uy, and also a faint band in the red, 
beginning at about 755 yy. Unlike the isomeric tri-a-naphthyl- 
carbinol (A., 1911, i, 969), it shows no inclination to oxidise in the 
air. T'ri-B-naphthylchloromethane, C,,H,,Cl, forms white crystals, m. p. 
199-—201° (decomp.), the fused mass solidifying later, and then 
showing m. p. 231—236°; with sulphuric acid it gives the same 
coloration as the carbinol. 

Tri-B-naphthylmethane, C,,H,., prepared by reducing the above 
carbinol or chloride by means of hydriodic and glacial acetic acids 
(A., 1911, i, 277), forms colourless, prismatic crystals, m. p. 178—179°, 
and exhibits the normal molecular weight in freezing benzene. When 
crystallised from benzene, it yields crystals containing varying 
proportions of benzene, possibly owing to the formation of a solid 
solution. 

B-Naphthyldi-BB-naphthafluorene, C,,H,), obtained on reduction of 
the impure tri-6-naphthylchloromethane or by heating the latter above 
its melting point in an atmosphere of carbon dioxide, forms white, 
nodular crystals, which melt at 235—237° in a sealed capillary filled 
with carbon dioxide. Its solutions exhibit intense blue fluorescence 
and react with magnesium methy! iodide with evolution of methane. 

The action of copper-bronze or of Gomberg and Cone’s mole- 
cular silver (A., 1906, i, 822) on a solution of tri--naphthyl- 
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chloromethane yields a dark violet-red liquid from which dark 
violet crystals were separated. These have not been analysed, 
but from their colour and ready oxidisability in the air, and 
the molecular weights indicated by cryoscopic measurements in 
benzene and naphthalene, it seems probable that they consist 
principally of tri-B-naphthylmethyi, C(C,,H,),, and to a small extent of 
hexa-8-naphthylethane,. <. B.S. 


Phenyldichloroamine [Di-w-chloroaniline]. Sreran Gotp- 
scumipT (Ber., 1913, 46, 2728—2736).—The existence of di-w-chloro- 
aniline and w-chloroaniline as intermediate products in the action of 
hypochlorites on aniline has already been indicated by Raschig 
(Zeitsch. angew. Chem., 1907, 20, 2065; compare also Bamberger, 
A., 1894, i, 238). 

The dichloro-compound has now been isolated by the author by the 
interaction of aniline and hypochlorous acid in ethereal solution at a 
low temperature. The ethereal solution of hypochlorous acid is 
obtained by extracting an aqueous solution of the acid, prepared 
according to Wohl’s method (A., 1907, i, 194), with ether, and 
rapidly cooling to — 15°. At the ordinary temperature the solution is 
unstable and rapidly decomposes, yielding acetaldehyde and hydrogen 
chloride. 

When treated with slightly less than the calculated amount of 
aniline in ethereal solution at —15° to —20°, a yellow solution is 
obtained, which on evaporation at -—40° yields di-w-chloroaniline, 
NPhCl,, as a viscid oil, having a colour similar to that of potassium 
dichromate. Although in the tree condition, the dichloroamine is very 
unstable and decomposes explosively when removed from the freezing 
mixture ; in ethereal solution it may be kept for several hours without 
undergoing appreciable change. It liberates iodine from potassium 
iodide, and on treatment with ethereal hydrogen chloride rapidly 
decomposes, with the formation of 2: 4-dichloroaniline and 2: 4: 6- 
trichloroaniline. 

When treated with sodium hydroxide, alcoholic ammonia, sodium 
thiosulphate, aniline or copper powder, it yields p-aminodiphenylamine 
hydrazobenzene and benzoquinonephenyldi-imine ; it is probable that 
the free radicle NPh: is formed as an intermediate product in these 
decompositions. 

Attempts to prepare w-chloroaniline by the interaction of molecular 
quantities of aniline and hypochlorous acid in ethereal solution at a 
low temperature were unsuccessful. 

ww-2 :4:6-Pentachloroaniline, prepared from 2:4: 6-trichloroaniline 
and hypochlorous acid in a similar manner to that described above for 
the preparation of di-w-chloroaniline, is much more stable than the 
latter compound, and forms a viscid oil having the colour of 
diphenylketen. It has a sweet, disagreeable odour resembling that 
of chlorine, and solidifies at —80° to a glassy mass. When heated, 
it becomes dark in colour and decomposes explosively with the pro- 
duction of flame. It dissolves in strong sulphuric acid, yielding 
violet solutions, which become yellow aad evolve chlorine, when 
warmed, 
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On the addition of potassium iodide in aqueous alcoholic solution to 
an ethereal solution of the dichloro-compound, iodine (2 atoms) is 
liberated and 2:4:6:2':4':6’--hexachioroazobenzene is formed; in 
the presence of hydrochloric acid, 2:4: 6-trichloroaniline is produced, 
the amount of iodine liberated in this case being twice that given 
above. 

A sketch of the apparatus employed in the preparation of the 
dichloroamines is given. F. B. 


A New Group of Metallic Compounds of the Aromatic 
Thiocarbamide Series. Ruporr Kruiia (Ser, 1913, 46, 
2669—2672).—Aryl thiocarbamides are readily prepared by the action 
of aryl amines on carbon disulphide in the presence of a substance 
which absorbs the liberated hydrogen sulphide. For this purpose, the 
author recommends nitrobenzene, which reacts in accordance with the 
equation: 5NH,Ph+ 308, + Ph-NO,=3(PhNH),CS+2H,0+38. He 
has also employed a number of metallic oxides and salts for this 
purpose, and thus obtained a new series of organometallic derivatives, 
of which the ¢in compounds have been most completely investigated. 

When an alcoholic solution of aniline and carbon disulphide is 
treated with tin hydroxide, a yellow tin salt, Sn(S-CS:NHPh),, is 
immediately precipitated in a practically pure condition. Like the 
similar salts of other metals, it is almost insoluble in most solvents 
except acetone and a mixture of acetone and alcohol, and is readily 
decomposed when warmed, even in solution. Warm acids immediately 
convert it into diphenylthiocarbamide and the corresponding metallic 
salt, whilst prolonged contact with aniline causes a similar change. 
Lead hydroxide similarly yields a lead salt, fine needles, when added 
to a dilute alcoholic solution of aniline and carbon disulphide; in 
concentrated solution, however, a dark green coloration is observed, 
and hydrogen sulphide is evolved with perceptible heat evolution. 
This appears to be the only case in which hydrogen sulphide is 
given off. 

The bismuth salt forms long needles, readily soluble in alcohol. 

In the cases of arsenic and antimony, the organometallic derivatives 
could not be isolated, the thiocarbamide and the metallic sulphide 
being the products of the action. Copper behaved similarly to the 
alkali metals, forming xanthates. 

Homologues of aniline which do not contain too many acidie groups 
react analogously. In these cases it often occurs that lead oxide or 
hydroxide is active when tin is no longer useful. Organometallic 
derivatives have been obtained from p-toluidine, monomethylaniline, 
p-aminophenol, a- and f-naphthylamine. Diphenylamine did not 
react. H. W. 


New Methods of Preparing Thiocarbanilides. Harry S. Fry 
(J. Amer. Chem. Soc., 1913, 35, 1539—1546).—The method of 
preparing thiocarbanilides by the interaction of carbon disulphide and 
an aromatic amine frequently fails in its desired object, and the cause 
is attributed to the alcohol and potassium hydroxide which are 
generally introduced into the reaction mixture. By omitting the 
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alcohol and replacing the alkali by pyridine, the process is so improved 
that a better yield of a purer product is just as readily obtained. A 
specimen of di-o-chlorophenylthiocarbamide prepared in this manner 
had m. p. 130°5° (compare Grosch, A., 1899, i, 599). 

By applying iodine together with pyridine, the former to remove 
the hydrogen sulphide from the primary reaction and the latter to 
combine with the hydriodic acid formed in the secondary reaction of 
the hydrogen sulphide, excellent yields of the various thiocarbanilide 
compounds can be obtained; the process in this respect is greatly 
superior to the previous one. The reaction may be summed up by 
the equation: 2NH,R + CS, + I, + 2C;H;N = CS(NHR), + 
20,H,N,HI+S. An excess of carbon disulphide is applied (both in 
this and in the previous method), and during the action which occurs 
without warming, pyridine hydriodide separates. The reaction product 
is steam distilled, and the mixture of thiocarbanilide and sulphur 
obtained by filtration of the aqueous residue is then separated by 
extraction with alcohol. 

In the preparation by the latter process with iodine it is important 
that only the theoretical proportions of aniline and iodine should be 
used. With excess of iodine, the reaction proceeds quantitatively to 
the formation of a thiocarbimide according to the equation: NH,R+ 
CS, +I, + 2C,H,N =RNCS+2C,H,N,HI+S. Indeed, this reaction 
provides a convenient method for the estimation of aniline (dissolved 
in a mixture of carbon disulphide and pyridine) by direct titration 
with a solution of iodine in carbon disulphide. D. F. T. 


Transformation of Phenyl Allyl Ethers into the Isomeric 
Allylphenols. Lupwie Cuaisen and Otto Eisies (Annalen, 1913, 
401, 21—119).—It has been shown (A., 1912, i, 965) that the allyl 
ethers of several phenols change almost quantitatively by heating, 
sometimes even below the b. p., to the isomeric allylphenols. In order 
to test the generality of the change, a large number of aromatic allyl 
ethers have been examined ; all without exception undergo the change. 


The ethers are of the types (i RY SOC H,, (ii a No-o z.. 
yP sr ' ( ~ e 
— 


_R 
and (iii) gv o-C,H,. Those of type (i) change very easily to 


o-allylphenols, and those of type (ii) readily to p-allylphenols. Ethers 

of type (iii) yield o-allylphenols, so the allyl group preferentially enters 

the nucleus in the ortho-position to the hydroxyl group. Theb. p.’s /O mm. 

of the allylphenols and also the densities are generally higher 

than the corresponding constants of the isomeric allyl ethers ; excep- 

tions, however, are the allyl ethers of phenols containing a negative 

substituent in the ortho-position to the hydroxyl group, the b. p.’s of 

these being higher than the b. p.’s of the isomeric allylphenols. 

With suitable ethers changes such as : 

(0)0Me-C,H,:O-C,H, —> OMe:0,H,(0,H,)"OH —> 

OMe:C,H,(C,H,)-O°-C,H, —> OMe-C,H,(C,H;).-OH 
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proceed with good yields. Such changes occur particularly easily with 
allyl ethers of phenolaldehydes and phenolcarboxylic acids and their 
esters. However, when the aldehyde or carboxyl group occupies a 
position in the nucleus into which the allyl group desires to enter, it ig 
eliminated as carbon monoxide or carbon dioxide respectively ; for 
example, by alternate heating and allylation, esters of o-allyloxybenzoic 
acid are converted into 2-allyloxy-3 : 5-diallylbenzoates ; the latter then 
change to 2: 4:6-triallylphenol by hydrolysis and heating. 

In addition to the change to o-propenylphenols by heating with 
aqueous potassium hydroxide (doc. cit.), o-allylphenols are changed in 
another manner by heating with an acid catalyst, such as pyridine 
hydrochloride ; this change, whereby dihydrocoumarones are produced, 


OH-0,H,-CH,-CH:CH, —> 0,H,<5 > CHMe, will be described 


in a future communication. 

The aromatic allyl ethers described below are prepared generally 
by boiling the phenol in acetone with allyl bromide and finely powdered 
potassium carbonate. For the preparation of the allyl bromide, 
Merling and Jacobi’s hydrogen bromide method (A., 1894, i, 162) is 
recommended, the yield being 85%. An apparatus is figured and 
described by which 120—150 grams of hydrogen bromide per hour can 
be obtained quantitatively from its elements. 

Although the change frequently occurs at lower temperatures, the 
optimum temperature, at which the change is complete usually in a 
few seconds or minutes, for the conversion of the aromatic ally] ether 
into the allylphenol is 230—250°. Difficultly volatile phenyl allyl 
ethers cannot have a b. p. under ordinary pressures, because they 
change to the allylphenol before the b. p. is reached. 

p-Chlorophenyl allyl ether, C,H,Cl-OO,H,, b. p. 106—107°/12 mm., 
D® 1°131, a colourless liquid having an odour of aniseed, is converted 
by boiling for twenty to twenty-five minutes into 4-chloro-2-allylphenol, 
OH:C,H,Cl-C,H,, m. p. 48°, b. p. 256—260° or 124—125°/12 mm, 
D* 1-171 (supercooled liquid), which develops an olive-green coloration 
with alcoholic ferric chloride and forms a p-nitrobenzoate, m. p. 82°. 
p-Bromophenyl allyl ether, b. p. 126°/14 mm., yields by boiling for a 
few minutes 4-bromo-2-allylphenol, m. p. 50°, b. p. 274—280° or 
142—144°/14 mm. p-Witrophenyl allyl ether, m. p. 18°5°, b. p. 
160°/12 mm., faintly yellow prisms, yields about 40% of 4-nitro-2-allyl- 
phenol at 260°; the latter bas m. p, 79°, b. p. 190°/11 mm., and crys- 
tallises in colourless leaflets. p-Benzeneazophenyl allyl ether, 

C,H,°N,°C,H,°0O°C,H;, 

m. p. 52°, yellowish-red needles and prisms, yields by heating m 
petroleum at 230° about 70% of o-allylbenzeneazophenol, m. p. 97—98°, 
yellow needles and prisms (benzoate, m. p. 92°, brownish-red crystals). 
p-Tolyl allyl ether, b. p. 211—213° or 91°/12 mm., D® 0-967, yields 
by boiling for one hour 3-ally/-p-cresol, b. p. 236 —238° or 112°/12 mm, 
D® 1:006 (p-nitrobenzoate, m. p. 69°). By heating with potassium 
hydroxide and water at 140—145°, 3-allyl-p-cresol is converted into 
3-propenyl-p-cresol, b. p. 120—124°/11 mm., the methyl ether of which 1s 
oxidised to 4-methoxyisophthalic acid by potassium permanganate. 
By allylation, 3-allyl-p-cresol yields 3-allyl-p-tolyl allyl ether, b. P- 
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123—127°/14 mm., from which is obtained by prolonged heating a 
very small quantity of a substance, b. p. 135—145°/14 mm., which is 
possibly 4-methyl-3 : 5-diallylphenol. 

Eugenyl allyl ether, b. p. 140°/9 mm., D” 1°024, changes very easily 
at 230° to o-allyleugenol, b. p. 285—287° or 149°/10 mm., D” 1-036, 
which develops a deep blue to deep green coloration with alcoholic 
ferric chloride and forms a p-nitrobenzoate, m. p. 136°. 

The eugenol obtained previously (loc. cit.) by the transformation of 
guaiacyl allyl ether is now definitely proved to be o-eugenol (o0-allyl- 
guaiacol), since it yields by treatment with aqueous potassium hydroxide 
at 170° a propenylguaiacol, m. p. 78°, which is identical with Pauly and 
Buttlar’s o-tsoeugenol, (A., 1911, i, 785). o-Hugenyl allyl ether, b. p. 
128°/10 mm., D” 1-016, changes at 200° to o-allyleugenol, identical 
with the substance obtained by the transformation of eugeny] allyl 
ether. 

o-Tolyl allyl ether, b. p. 205—208° or 85°/12 mm., D” 0°969, is 
changed by boiling to 2-methyl-3-allylphenol, b. p. 231—233° or 
106—107°/12 mm., D” 1:007, which must contain the allyl group in 
the ortho-position to the hydroxyl group, since it is also obtained 
by heating 2-allyloxy-m-toluic acid (see below). 

m-Tolyl allyl ether, b. p. 211—214° or 92—94°/12 mm., D” 0°965, is 
changed by boiling to 3-methyl-2(or 4)-allylphenol, b. p. 239—240° or 
111—112°/11 mm., D” 1-012; since the liquid has been separated into 
a liquid and a solid, m. p. 53°, possibly both allyl-m-cresols are present 
in it. By further allylation it yields ally/-m-tolyl allyl ether, which 
changes at 230° to 3-methyl-2 : 4-diallylphenol, b. p. 272—274° or 140°/ 
15 mm., to the extent of about 30%. 

o-Nitrophenyl allyl ether, b. p. 155°/12 mm., is changed by heating at 
180° for five hours to 6(?)-allyl-o-nitrophenol, m. p. 9°, b. p. 
130—135°/15 mm. (barium salt, golden-red leaflets). 

a-Naphthyl allyl ether is an oil which cannot be distilled, even under 
diminished pressure, without partly changing to 2-al/yl-a-naphthol, b. p. 
171°/12 mm. (p-nitrobenzoate, m. p. 99°). The allylnaphthol, which is 
obtained in 50—60% yield at 230°, condenses with benzenediazonium 
chloride to form 4-benzeneazo-2-allyl-a-naphthol, m. p. 157—158°, red 
crystals with green reflex. 

The behaviour of ethyl o-allyloxybenzoate has been recorded (oc. 
cit.). The position of the allyl group in the transformed product is 
proved by elimination of the carbethoxy group, whereby o-allylphenol 
is obtained. Methyl o-allyloaxybenzoate, b. p. 143°/12 mm., D” 1118, 
changes by heating to methyl 3-allylsalicylate, b. p. 130°/10 mm., 
D* 1-120°, with almost explosive violence ; the latter gives a bluish- 
violet coloration with alcoholic ferric chloride, and yields 3-allylsalicyl- 
amide, C,H,*C,H,(OH)-CO:NH,, m. p. 99°, colourless plates, by pro- 
longed keeping with concentrated methyl-alcoholic ammonia. By 
heating 2-allyloxybenzoic acid, the allyl does not displace the carboxyl 
group as in the cases recorded below, but enters position 3, as is 
proved by the conversion of the resulting 3-allylsalicylic acid into 
o-allylphenol at 300°. o0-Allylphenol condenses with benzenediazonium 
chloride to form the benzeneazo-o-allylphenol mentioned above. 
2-Methoxy-3-allylbenzoic acid, m. p. 53°, is obtained by hydrolysing 
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the methyl ester, and 2-acetowy-3-allylbenzote acid, 
C,H,°C,H,(OAc)-CO,H, 

m, p. 96°, colourless needles, by boiling 3-allylsalicylic acid with acetic 

anhydride and potassium acetate. 

Methyl 2-allyloxy-3-allylbenzoate, b. p. 152—162°/9 mm., obtained by 
heating methyl] 3-allylsalicylate with allyl bromideand methyl alcoholic 
sodium methoxide, yields 2-allylowy-3-allylbenzoie acid, m. p. 57°, by 
hydrolysis. By heating at about 250—260°, the acid is converted into 
3 :5-diallylsalicylic acid, m. p. 99°, and 2:6-diallylphenol, b. p. 
256—258°, whilst the methyl ester yields methyl 3: 5-diallylsalicylate, 
b. p. 155—165°/9 mm., which develops a dark blue coloration with 
ferric chloride. 3 :5-Diallylsalicylic acid, m. p. 99°, colourless needles, 
gives an indigo blue colour with ferric chloride, and forms an acetyl 
derivative, m. p. 94°. 

The allylation of methyl 3 : 5-diallylsalicylate yields methyl 2-allyloxy- 
3 : 5-diallylbenzoate, b. p. 180—182°/10 mm. This ester decomposes 
completely by heating under ordinary pressure, but the corresponding 
acid, m. p. 55°, is converted into 2: 4: 6-triallylphenol, b. p. 293—295° 
or 152—153°/10 mm., D* 0°978 (phenylcarbamate, m. p. 97°). 

Methyl 2-allyloxy-3-methylbenzoate, b. p. 130—140°/10 mm., is con- 
verted by heating into methyl 2-hydroxy-3-methyl-5-al/ylbenzoate, b. p. 
275—290°, whilst 2-allylowy-3-methylbenzoic acid, m. p. 59°, yields 
chietly 2-methyl-3-allylphenol, b. p. 231—233°, 2-hydroaxy-3-methyl- 
5-allylbenzoic acid, m. p. 127—129°, being obtained as a by-product. 

Ethyl p-allyloxybenzoate, b. p. 156°/10 mm., is changed at 220—250° 
to ethyl 4-hydroxy-3-allylbenzoate, m. p. 78°, b. p. 185°/9 mm., the 
hydrolysis of which yields 4-hydroay-3-allylbenzoic acid, m. p. 128°. 

4-Allyloxybenzoic acid, m. p. 162°, crystallises in colourless plates 
and leaflets. By heating with concentrated aqueous potassium 
hydroxide at 180°, 4-hydroxy-3-allylbenzoic acid is converted into 
4-hydroxy-3-propenylbenzoic acid, m. p. 169°. 

Ethyl 4-allyloxy-3-allylbenzoate, b. p. 176°/9 mm., obtained by the 
allylation of ethyl 4-hydroxy-3-allylbenzoate (corresponding acid, 
C,,H,,0,, m. p. 140°), is easily converted into ethyl 4-hydroxy-3 :5- 
diallylbenzoate, m. p. 94°, b. p. 184—194°/9 mm., at 220—230° 
4-Hydroxy-3 : 5-diallylbenzoic acid has m. p. 108°. By allylation its 
ester is converted into ethyl 4-allyloxy-3:5-diallylbenzoate, b. p. 
190°/10 mm., which decomposes when heated under ordinary pressure ; 
the acid, C,,H,,0,, m. p. 97°, however, is converted into 2:4:6- 
triallylphenol quantitatively at 300°. 

2-Allyloxybenzaldehyde, b. p. 130°/10 mm., D® 1-094, obtained almost 
quantitatively by boiling salicylaldehyde with allyl bromide and 
potassium carbonate in absolute alcohol, changes at 220—230° to 
3-allylsalicylaldehyde, b. p. 245°5—246° or 1119/11 mm., D® 1:098, 
which develops a bluish-violet coloration with alcoholic ferric chloride, 
forms a copper salt, Cu(C,,H,O,),, m. p. 181°, olive-brown needles, and 
ferric salt, Fe(C,,H,O,),, m. p. 110—111°, black crystals, condenses 
with benzenediazonium chloride in alkaline solution to form benzene- 


azo-3-allylsalicylaldehyde, C,H,N,*C,H,(OH)(C,H,)*CHO, m. p. 71°, 

yellow needles or prisms, and forms an aldoxime, 
C,H,*C,H,(OH)-CH:NOH, 

m. p. 79°. The oxime is converted by acetyl chloride into the acetyl 


U 
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derivative, C,H,-C,H,(OH);CH:NOAc, m. p. 58° (from which the 
nitrile is obtained by heating), and the hydrochloride, 
C,H,°C,H,(OH)*CH: NOH, HCI. 
By methylation by the potassium carbonate method, 3-allylsalicyl- 
aldehyde is converted into 2-methoxy-3-allylbenzaldehyde, b. p. 128°/ 
9 mm., which is oxidised to 2-methoxy-3-allylbenzoic acid by alkaline 
hydrogen peroxide. The formation of this acid is the proof that the 
allyl group is in position 3 in the allylsalicylaldehyde obtained by the 
transformation of 2-allyloxybenzaldehyde. 
2-Allyloxy-3-allylbenzaldehyde, b. p. 145—147°/11 mm., obtained by 
the allylation of 3-allylsalicylaldehyde, is converted at 200° into a 
2: 6-dially]phenol (75%) and 3 : 5-diallylsalicylaldehyde, b. p. 138—143°/ 
10 mm. (semicarbazone, m. p. 154—156°). 2: 6-Diallylphenol condenses 
with benzenediazonium chloride to form 4-benzeneazo-2 : 6-diallylphenol, 
m. p. 37°, reddish-yellow prisms. 

2-Allyloxybenzyl alcohol, C,H,O°-C,H,°CH,°OH, b. p. 133-—150°/ 
9mm., obtained by the allylation of saligenin, yields formaldehyde 
and resinous products by heating. 

4-Allyloxybenzaldehyde, b. p. 142°/10 mm., changes violently at 
260—270°, and yields about 66% of 4-hydroxy-3-allylbenzaldehyde, m. p. 
66°, b. p. 179°/9 mm. . By allylation, the latter yields 4-allyloxy-3- 
allylbenzaldehyue, b. p. 164°/10 mm., which changes at 250° to 4-hydroxy- 
3: 5-diallylbenzaldehyde, m. p. 67°5°, b. p. 185—190°/10 mm., to the 
extent of about 66%. This in its turn, by allylation, yields 4-allyloxy- 
3:5-diallylbenzaldehyde, which even by distillation under low pressures 
loses carbon monoxide and is converted into 2 : 4: 6-triallyl phenol. 

The behaviour of 2-allyloxy-3-methoxybenzaldehyde (o-vanillin allyl 
ether), b. p. 156—160°/12 mm., obtained by the allylation of 
o-vanillin, is particularly interesting. By heating at 170—240°, it 
yields mainly o-eugenol, carbon monoxide being eliminated ; in addition, 
however, 2-hydroxy-3-methoxy-5-allylbenzaldehyde (5-allyl-o-vanillin), 
m. p. 48—49°, pale yellow crystals, and 4-hydroxy-3-methoxy-5-allyl- 
benzaldehyde (5-allylvanillin), m. p. 86°, b. p. 173°/9 mm., are formed. 
5-Allyl-o-vanillin is almost odourless, develops a dark blue coloration 
with alcoholic ferric chloride, dissolves in 10% aqueous sodium carbonate, 
forms a semicarbazone, m. p. 195°, and in alcohol reacts with con- 
centrated aqueous ammonia to form an imino-derivative, 

C,H,°C,H,(OMe)(OH)-CH:NH, 
m. p. 114°, yellow needles. By aliylation, it is converted into 
3-methoxy-2-allyloxy-5-allylbenzaldehyde, which changes at 170—285° 
into o-allyleugenol. 

3-Methoxy-4-allyloaybenzaldehyde (p-vanillin allyl ether) changes 
very vigorously at ordinary pressure, and appreciably even at low 
pressures, to 5-allylvanillin; at 210—220°, the yield is 80%. 
3-Methoxy-4-allyloxy-5-allylbenzaldehyde, obtained by its further 
allylation, changes to o-allyleugenol by distillation, the amount of 
carbon monoxide evolved corresponding with an 82% yield. 0.8. 


Preparation of the Thymyl Ester of ‘soValeryloxyacetic 
Acid. J. D. Rizpen(D.R.-P. 260471. Compare this vol., i, 63).— 
Thymyl chloroacetate, a yellow oil, b. p. 262°, with a faint odour of 
thymol, is prepared by the condensation of thymol and chloroacetyl 


4k 2 
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chloride ; when treated with sodium isevalerate it furnishes thymyl iso- 
valeryloayacetate, C;H,MePré-O-CO-CH,°0°CO-CH,°CHMe,, a yellow 
liquid, b. p. 207—209°/19 mm., D 1-037, and of therapeutic value. 

F, M. G. M. 


Action of Bromine and of Chlorine on Phenols. Substitu- 
tion Products, y-Bromides, and y-Chlorides. XXXVI. Action 
of Bromine on Di-o-cresoldimethylmethane [6 : 6’-Dihydroxy- 
BB-di-m-tolylpropane]. THzopor Zincke, J. Kempr, and W. 
Unverzact (Annalen, 1913, 400, 27—47).—m- and p-Cresols 
condense with acetone in the presence of hydrogen chloride to form 
indifferent substances, C,,H,,O,, which are probably ethers (Zincke 
and Gaebel, A., 1912, i, 442). o-Cresol (7 parts), acetone (1 part), 
and 0°7 part of hydrochloric acid, D 1°19, react at the ordinary tem- 
perature to form 6 : 6’-dihydroxy--di-m-tolylpropane, 

CMe,(C,H,Me-OH),, 
m. p. 136°, colourless needles, which is quite analogous to pp-dihydroxy- 
BB-diphenylpropane (Zincke and Griiters, A., 1906, i, 172; Zincke, 
ibid., i, 737) in its behaviour. It forms a diacetyl derivative, C,,H,,0,, 
m. p. 88—89°, and reacts with bromine in cold glacial acetic acid to 
form 5 : 5’-dibromo-6 : 6’-dihydroxy-BB-di-m-tolylpropane, 
CMe,(C,H,MeBr-OH),, 

m. p 119—120°, colourless plates or double pyramids (diacetyl deriv- 
ative, m. p. 145°). Wheu treated in the cold with an excess of bromine 
without a solvent, dihydroxy-Gf-di-m-tolylpropane or the preceding 
dibromo-derivative yields 3: 4 : 5-tribromo-o-cresol, tetrabromo-o-cresol 
(in one experiment a substance, C,,H,Br;, m. p. 250—251°), and 
y - 3 - bromo-5-pentabromoisopropyl-o-cresol (wy - hexabromo-5-isopropyl-o- 
oresol), OHO 7-1 >C*CBr(CHBr,)», m. p. 169—170° (decomp.), 
colourless, monoclinic prisms, which is insoluble in aqueous sodium 
hydroxide, The hexabromo-y-bromide resembles y-heptabromo-p-iso- 
propylphenol (Zincke and Griiters, Joc. cit.) in its behaviour, and since the 
latter has the constitution OH’C,H,Br,;CBr(CHBr,), (Zincke, A., 
1912, i, 443), y-hexabromo-5-isopropyl-o-cresol probably has the con- 
stitution recorded above ; it certainly contains only one bromine atom 
in the benzene nucleus. It readily yields an acetyl derivative, 
C,.H,,0,Br,, m. p. 135—136°, stout plates, by treatment with acetic 
anhydride and concentrated sulphuric acid, By the action of alcohol 
and 2N-sodium hydroxide at the ordinary temperature, the acetyl 
derivative is converted into 3-bromo-5-telrabromoisopropenyl-o-cresol, 
OBC GE >C'O(CHBr,):CBry, m. p. 94—95°, which forms an 
acetyl derivative, C,.H,O,Br,, m. p. 114—115°, and methyl ether, 
C,,H,OBr,, m. p. 11U—111°. By oxidation with boiling dilute nitric 
acid and silver nitrate, the methyl ether is converted into 3-bromo-2- 
methoxy-m-toluic acid, C,H,O,Br, m. p. 206—207°, the formation of 
which proves the presence of only one bromine atom in the benzene 
nucleus of the methyl ether and, therefore, also in that of the hexa- 
bromo-y-bromide. ; 

y-3-Bromo-5-pentabromoisopropyl-o-cresol, dissolved in acetone, 18 
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converted by careful treatment with water at the ordinary temperature 
into 3-bromo-5-tetrabromoisopropylidenetoluquinone, 
Br=C “Y ) 
CO< Gi op > 0:C(CHBr,)» 
m. p. 180—181°, golden-yellow prisms, which is quite stable. It is 
reconverted into the hexabromo-y-bromide by hydrogen bromide in 
glacial acetic acid, yields a diacetate, 
Oac-CSCBr CHS, 0.0(CHBr,),"OAc 
CMe:CH ~ a8 P 
m. p. 160—161°, colourless needles, by treatment with acetic anhydride 
and concentrated sulphuric acid, and is converted into 3-bromo-5- 
tetrabromomethoxyisopropyl-o-cresol, 
on-0UBr CHS0.c(CHBr,),,OMe 
CMe:CH 2'2 ' 
m. p. 100—101°, colourless prisms (acetyl derivative, C,,H,,0,Br,, 
m. p. 163°), by boiling methyl alcohol and a few drops of concentrated 
sulphuric acid. 

The phenol-alcohol, OH-CCory equ >O-C(CHBr,),OH, m. p. 
126°, colourless needles or prisms, corresponding with the preceding 
diacetate, cannot be prepared from the hexabromo-y-bromide or from 
the toluquinone by the addition of water, but is obtained from the 
latter in a curious manner by the action of glacial acetic acid and 
fuming sulphuric acid (20% SO,) on the water-bath, water being 
subsequently added to the solution. 

3-Bromo-5-tribromoiscpropeuyl-y-c1esol is produced by the reduction 
of 3-bromo-5-tetrabrowoisopropylidenetoluquinone by stannous 
chloride solution and hot glacial acetic acid, but has only been 
identified in the form of its acetate, 

Ode CCUBr~ CHS, 9.0(CHBr,):CHBr 
CMe:CH 3” , 
m. p. 90—91°, rhombic prisms or plates. 

By shaking with aniline and glacial acetic acid, the hexabromo-y- 
bromide or the toluquinone is converted into pentabromoisopropyl-o- 
cresol-p-anilide, C,,H,,ONBr,, m. p. 128—129°, which is given the 
quinonoid constitution, CO<Gs" <p >CH-C(CHBr,),"NHPh, on 
account of its insolubility in alkalis. It forms colourless crystals 
which easily become yellow, and dissolves in boiling methyl or ethyl 
alcohol or glacial acetic acid ; the yellow solutions deposit a substance, 
m. p. 223—224° (decomp.), intensely yellow prisms, which forms an 
orange-yellow sodiwm salt. The nature of the yellow substance has 
not yet been ascertained, C. 8. 


[Preparation of Compounds containing Selenium.] Avaust 
von WASSERMANN and Ernst WasserMANN (D.R.-P. 261793).—When a 
solution of p-nitrosodimethylaniline in concentrated hydrochloric acid 
solution is treated with hydrogen selenide a bluish-red scum is formed ; 
when this Jewco-derivative (which was not isolated) is oxidised and 
subsequently treated with an aqueous solution of zinc chloride, a double 
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compound with zine chloride is precipitated; this ‘‘selenoazine blue” 
is an analogue of methylene-blue, and can be employed as a dye and 
for the introduction of selenium into animal tissues; it forms a 
glistening, dark green bronze powder, readily soluble in water, 
sparingly so in alcohol. F. M. G. M. 


Action of Methyl Iodide on Aromatic Tellurides. Karr 
LEDERER (Annalen, 1913, 399, 260—271).—Aromatic tellurides, 
unlike aromatic sulphides and selenides, readily react additively with 
methyl iodide, forming diarylmethyltelluronium iodides. From these, 
other salts can be prepared, specially characteristic being the sparingly 
soluble picrates, chromates, dichromates, and platinichlorides; the 
chlorides form double salts with the chlorides of mercury, gold, zinc, 
and copper. 

The diarylmethyltelluronium hydroxides, prepared from the iodides 
by means of moist silver oxide, are extremely hygroscopic, oily liquids 
which have a strong alkaline reaction, liberate ammonia from its salts, 
precipitate the heavy metals in the form of their hydroxides, but do 
not combine with carbon dioxide. Aryl tellurides react with ethyl 
iodide only to a very small extent. 

Phenyl telluride and methy! iodide, after being kept for two days, 
yield a crystalline compound, TePb,MelI,Mel, which is converted by 
ether into diphenylmethyltelluronium iodide, TePh,MelI, m. p. or 
decomp. 123—124° (bath at 110°), colourless needles (from hot water), 
which is decomposed by alcohol, as also are the bromide, m. p. 
137—138°, small prisms, and chloride, m. p. 129—130° (decomp.). The 
nitrate, m. p. 168—169°, rhombic plates; platinichloride, m. p. 
157—158°, microscopic, yellow plates ; chromate, m. p. 151°, orange-red 
needles; dichromate, decomp. 153°, orange-red, quadratic leaflets; 
prerate, C,,H,,0,N,Te,H,O, m. p. 93—94°, long, yellow needles; 
mercurichloride, C,,H,,TeCl,HgCl,, m. p. 135—136°, colourless needles, 
and zincichloride, m. p. 149—150°, are described. Diphenylmethyl- 
telluronium hydroxide has an odour of piperidine or pyrrolidine, and is 
decomposed by warm water. 

p-Tolyl telluride and methyl iodide, after being kept for five days, 
yield, after treating the product with ether, di- p-tol: ylmethyltelluronium 
todide, m. p. 85—86° (decomp.) ; the picrate, m. p. 157—158°, yellow 
needles ; mercurichloride, m. p. 149—150° (decomp.) ; chloride, bromide, 
m. p. 73—T4° ; dichromate, m. p. 54—55°; chromate, m. p. 51—52°; 
platinichloride, m. p. 104—105°, and aurichloride, m. p. 35—36°, have 
been prepared, but the salts and also the hydroxide are not particularly 
stable, several of the preceding salts certainly being impure. 

Di-o-tolylmethyltellur onium iodide, m. p. 125—126°, small crystals, is 
obtained directly from its components after keeping for fourteen days. 
The bromide, m. p. 134—135° (bath at 120°), small prisms ; nitrate, 
m. p. 155—157°, hexagonal plates ; picrate, m. p. 143—144° ; platini- 
chloride, m. p. 186°, microscopic, yellow prisms ; dichromate, m. Pp. 
171—172° (decomp. ), orange-red needles ; chromate, m. p. 161—162°, 
small, yellow prisms; mercurichloride, m. p. 134—135° (decomp.), 
felted needles, and basic zincichloride, TeMe(C,H,),Cl,ZnCl-OH, micro- 
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scopic prisms, have been prepared ; the hydrowide is not hygroscopic, 
and is comparatively stable, not being decomposed by boiling water. 
C. §. 


Oxonium Compounds. Gerorce L. Strapnixorr (Ber., 1913, 46, 
2496—2503. Compare A., 1912, i, 109, 971).—In connexion with 
the conclusion drawn by the author from the occurrence of tetra- 
phenylethane and aa-diphenylbutane after the action of water on 
the reaction product of diphenylmethyl butyl ether and magnesium 
propyl iodide, that the additive compound of the latter two substances 


is of the structure onbn>o< Mer it may be objected that the 


formation of the tetraphenylethane and aa-diphenyibutane possibly 
preceded the addition of water. 

To meet this objection, diphenylmethyl butyl ether has been 
allowed to react with various magnesium alkyl! haloids in solution in 
ether (which does not prevent the formation of such additive com- 
pounds) for considerable periods. The procedure was to add the 
diphenylmethyl butyl ether to the cooled ethereal solution of the 
magnesium alkyl haloid and to find the quantities of any gaseous 
products evolved on boiling, and of the total organic products 
obtained on subsequently treating the cooled reaction product with 
water. 

There are three main directions of decomposition of the ether 
additive compound which is believed to be the primary product on the 
addition of water: (1) the regeneration of diphenylmethyl] butyl ether ; 
(2) the formation of tetraphenylethane, and (3) the production of a 
aa-diphenyl-substituted paraffin hydrocarbon. 

With diphenylmethy] butyl ether and magnesium propyl iodide all 
the above reactions occur, although the relative amounts of the 
different products vary from those obtained earlier (A., 1912, i, 971) 
with the same Grignard reagent in the absence of ethyl! ether. The 
results, however, confirm the author’s views. 

Diphenylmethy] butyl ether was allowed to form additive compounds 
also with magnesium ethyl iodide and magnesium methyl icdide ; the 
former gave similar results to the propyl compound ; the latter gave 
as hydrocarbon products only methane aud tetraphenylethane. 

Magnesium propyl iodide either in benzene or in ethereal solution 
when treated with diphenylmethyl isoamyl ether, and subsequently 
with water, gave propane and unaltered diphenylmethyl isoamyl 
ether. 

In each case, except with the methyl Grignard reagent, a quantity 
of the corresponding ethylenic hydrocarbon was evolved during the 
heating after the addition of the “ mixed” ether. D. F. T. 


The Isomerism of Tri-a-naphthylcarbinol. Avexe E. 
TscHiTscHIBABIN (Ber., 1913, 46, 2554—2556).—The author is of 
opinion that of the so-called isomeric forms of tri-a-naphthylearbinol 
described by Schmidlin and Bergmann (this vol.,i, 46), the more stable 
is in reality merely the ether-free carbinol described earlier by himself 
(A., 1911, i, 969), and is not identical with the stable ‘ isomeride” 
obtained by Schmidlin and Massini (A., 1909, i, 563), which he has 
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shown to be an oxidation product, namely, a-naphthyldi-aa-naphtha- 
fluoryl alcohol. This view receives further confirmation from the fact 
that the free tri-a-naphthylcarbinol when dissolved in amy] acetate 
and treated with much ether is slowly deposited in needles or prisms 
of the easily oxidisable substance containing ether of crystallisation, 
The ether-free carbinol has a higher m. p., namely, 160—180° (decomp,), 
than that recorded hitherto. 

There is consequently here no case of isomerism unless the compound 
containing ether of crystallisation is regarded as a distinct isomeride of 
the ether-free substance. D. F. T. 


Aromatic Selenium Compounds. II. Rvpotr Lesser and 
R. Weiss (Ber., 1913, 46, 2640—2658. Compare A., 1912, i, 642), 
—An extended account of the results of attempts to prepare compounds 
containing a selenium atom in place of a sulphur atom, a preliminary 
note of which has previously appeared (/oc. cit.). 

Diphenyldiselinide-di-o-carboxylic acid, Se,(C,H,-CO,H),, is more 
conveniently prepared by the addition of a diazotised solution of 
anthranilic acid to a solution of potassium or sodium diselinide in an 
atmosphere of carbon dioxide. After decomposition of the diazo- 
compound by heat, the acids are liberated by addition of mineral acid 
to the hot solution. The crude diphenyldiselinide-di-o-carboxylic acid 
is freed from diphenylselinide-di-o-carboxylic acid by digestion with 
glacial acetic acid, which leaves the former undissolved. 

o-Methylselenolbenzoic acid, SeMe’C,H,*CO,H, long needles, m. p. 
180—181°, is obtained in practically quantitative yield when an 
alkaline solution of sodium o-selenolbenzoate is shaken with methyl 
sulphate. The corresponding methyl ester, m. p. 64—66°, is best 
obtained by the action of methyl iodide on the silver salt, and, in 
contrast with methyl o-methylthiolbenzoate, is odourless. 0-Benzoyl- 
selenolbenzoic acid, SeBz*C,H,*CO,H, has m. p. 163—1€4°. 

o-Selenonbenzoic acid, 86O,H-C,H,°CO,H, is a very strong acid, the 
salts of which are not decomposed by dilute nitric acid. It has not 
been obtained in the crystalline state, but yields a barium salt, 
C,H,0,SeBa, which separates from water in colourless, anhydrous 
needles. An aqueous solution of the acid is transformed by hydro- 
chloric acid into o-seleninbenzoic acid, m. p. 228—-229° (decomp.), which 
is also obtained by the oxidation of diphenyldiselenide-di-o-carboxylic 
acid by nitric acid, or a mixture of nitric and sulphuric acids, When 
heated at 130—140° until constant in weight, it is transformed into 
the anhydride, O(SeO°C,H,°CO,H),, without change in m. p. 

When diphenyldiselenide-di-o-carboxylic acid is warmed with thionyl 
chloride and excess of the latter removed, a crystalline residue is 
obtained which can be separated by means of light petroleum into 
two portions. The smaller of these, m. p. 173—174°, is the normal 
chloride, C,,H,O,C],Se,, whilst the larger, m. p. 65—66°, consists of a 
compound of this substance and hydrogen chloride, and has the com- 
position C,,H,,0,Cl,Se,. When the latter is boiled with methyl 
alcohol, the hydrochloride of methyldiphenyl-diselenide-di-o-dicarboxylate, 
C,,H,,0,Cl,Se,, yellow needles, m. p. 74—75°, is obtained, which, 
when treated with warm sodium hydroxide, is converted into the 
corresponding ester, m. p. 143—144°, The hydrochloride of the ethyl 
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ester, m. p. 91—92°, is similarly formed and converted in the same 
manner into the ethyl ester, m. p. 129—130°. The normal esters can 
also be prepared by the action of the requisite alcohol on the normal 
chloride or on the free acid in the presence of hydrogen chloride. 

Phosphorus pentachloride resembles thiony!] chloride in its action on 
the free acid, yielding, however, a less pure product which contains a 
rather greater proportion of the normal chloride. 

Pure diphenylselenide-di-o-carboxylic acid has m. p. 234—235° 
(instead of 228—229° as previously given). Thiony] chloride converts 
it into the corresponding normal chloride, lemon-yellow crystals, m. p. 
107—108°, which gradually decomposes when preserved without, how- 
ever, yielding a uniform product. Boiling methyl and ethyl alcohols 
transform the chloride into the methyl ester, m. p. 70—71°, and the 
ethyl ester, m. p. 64—65°, respectively. The amide forms colourless 
plates, m. p. 212—213°. 

When warmed with concentrated sulphuric acid on the water-bath, 
diphenylselenide-di-o-carboxylic acid yields two products which can be 
separated by means of sodium hydroxide. The soluble portion consists 


of selenoxanthone-o-carborylic acid, CsH,<¢0>O,H,-CO,H, which 


sublimes from 250° in yellow needles and decomposes at 290—300°. In 
the dry state it is stable, but, when dissolved, readily eliminates carbon 
dioxide, for example, when a hot solution of its alkali salt is acidified. 
Attempts to transform it into the corresponding selenoxanthone by 
loss of carbon dioxide were, however, unsuccessful, benzophenone- 


selenone, OF <pon > OuHy being invariably produced. This sub- 
2 


stance also constitutes the portion obtained in the above action which 
is insoluble in alkali and is obtained as by-product of the action of 
thionyl chloride on diphenylselenide-di-o-carboxylic acid. It forms 
large, glassy prisms, m. p. 317—318° (decomp.), and sublimes partly 
undecomposed from about 260°. It thus differs remarkably from the 
benzophenoneselenone described by Doughty and Elder (this vol., i, 962) 
for which the m. p. 183° is given. 

Acetic anhydride is without action on diphenylselenide-di-o-carboxylic 
acid, whilst potassium permanganate, in neutral or alkaline solution, 
converts it into the selenone. 

o-Carboxyphenylselenolacetic acid is readily converted into its methyl 
ester, leaflets, m. p. 62—63°, by means of methyl alcohol and hydrogen 
chloride, The ethyl ester is oily. 

When a diazotised solution of m-aminobenzoic acid is added to a 
solution of potassium hydrogen selenide or of potassium diselenide 
under the conditions described for anthranilic acid, diphenylselenide- 
di-m-carboxylic acid is produced, the diselenide acid being apparently 
not formed. It has m. p. 296—297°, and sublimes from about 260°. 
Concentrated sulphuric acid dissolves it with a yellow colour ; fuming 
sulphuric acid with an intense bluish-green colour. Potassium per- 
manganate oxidises it in the form of its salts to diphenylselenon-di- 
m-carboxylic acid, colourless prisms, which becomes yellow at about 
255°, and has m. p. 262—263° (decomp.). 

p-Aminobenzoic acid, when similarly treated, yields a difficultly 
separable mixture of the p-diselenide and selenide acids. Diphenyl- 
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diselenide-di-p-carboxylic acid is a pale yellow, crystalline powder, m. p, 
314—315°. Diphenylselenide-di-p-carboxylic acid, two preparations of 
which had m. p. 312—313° and 315—316°, resembles the above acid so 
closely that it can only be distinguished from it by ultimate analysis, 

Hydroxyselenonaphthen reacts with 5-bromoisatin in alcoholic 
solution in the presence of piperidine to form “ 2-selenonaphthen- 
[5-bromo-3-indole|-indigo” (3'-bromoindoayl -2-selenonaphthen-3-one), 

CO. ,.-,-CO—- 
CHA g. PO OCK 9 BONE, 

red, silky needles, which sublime at about 260°, have m. p. about 355°, 
and are soluble in fuming sulphuric acid, yielding a sulphonic acid 
which is soluble in water. Similarly, 3’-methylindoxyl-2-seleno. 
naphthen-3-one (red needles which sublime at about 250°, and have 
m. p. approximately 325—330°) is obtained from methylisatin, whilst 
by heating molecular quantities of isatin chloride and hydroxyseleno- 
naphthen in benzene solution, ‘‘ 2-selenonaphthen-2-indole-indigo” 


[2’-indowyl-2-selenonaphthen-3-one}, OH <p 0:02 > 0,8, is 


formed. It consists of blackish-violet needles, which sublime undecom- 
posed at approximately 250°, and have m. p. about 335°. 

A series of condensation products of hydroxyselenonaphthen with 
aldehydes and fluorenone has been prepared by boiling molecular 
quantities of their components in methyl- or ethyl-alcoholic or glacial 
acetic acid solution in the presence of a few drops of concentrated hydro- 
chloric acid. In general, the compounds are rapidly precipitated in 
good yield. They dissolve unchanged in concentrated sulphuric 
acid, but are converted by the fuming acid into sulphonic acids 
which dissolve in water. The following compounds have been 
prepared: Glyoxal yields the substance, 


CON pers canter, 
OH <g,->C:CH-CH:C< > 0, Hi, 
violet needles, m. p. 299—300°. Heptaldehyde and citral give oily 
products. Furylidene-2-selenonaphthen-3-one, 


OH, <CO>0:0H-0,1,0, 


orange needles, m. p. 145—147°, p-nitrobenzylidene-2-selenonaphthen-3- 
one, reddish-golden needles or rods, m. p, 243—244° ; 2: 4-dinitrobenzyli- 
dene-2-selenonaphthen-3-one, which exists in two modifications, red or 
orange needles, both having m. p. 226—227° (decomp.) ; o-hydroxy- 
benzylidene - 2 - selenonaphthen-3-one, brownish-yellow rods, m. Pp. 
206—207° (decomp.); 0-carboxybenzylidene - 2 - selenonaphthen-3-one, 


CH,<¢°>0:0H-0,H,-CO,H, yellow plates, m. p. 226—297°; 


4-hydroxynaphthylidene-2-selenonaphthen-3 -one, red needles, m. Pp. 
244—248°;  2-methouynaphthylidene - 2 - selenonaphthen-3-one, yellow 
crystals, m. p. 127—128°; 2-hydroxynaphthaldehyde yields a com- 
pound, C,,H,,0,Se,, pale red crystals, m. p. 210—211° after previous 
darkening, which does not dissolve in sodium hydroxide, and 
appears to be derived from two molecules of hydroxyselenonaphthen 
and one of the aldehyde. Terephthalaldehyde yields the substance, 


C,H, alt C.CH:C,H,°CH: O<G.>0.Hy orange needles, which sub- 
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lime at about 296°, and have m. p. approximately 330°, whilst Beanthra- 
quinonealdehyde gives the compound, 0,H,<,0>0:cH-0, ,H,0,, 


orange-red needles, subliming at about 270°, and having m. p. 
348—349°. Prolonged warming with fluorenone in alcoblic solution 


yields the substance, OF Keo Soe, deep red crystals, m. p. 
eins 


169—171°. 
p-Vitrobenzeneazo-3-hydroxyselenonaphthen, 


OH, <COH)S0-N:N-C,H,NO,, 


reddish-brown crystals, m. p. 239—241° (decomp.), is obtained by the 
addition of p-nitrobenzene diazonium chloride to a solution of the 
sodium salt of hydroxyselenonaphthen in the presence of sodium 
acetate. H. W. 


Diphenyleneacetic Acid [Fluorene -9-carboxylic Acid]. 
WitneLm Wisticenus and ALEXANDER Ruruine (Ber., 1913, 46, 
2770—2771).—An aqueous solution of fluorene-9-carboxylic acid and 
sodium hydroxide (1 wol.) remains clear when kept in. an atmosphere 
of hydrogen. In the presence of oxygen, it rapidly becomes turbid 
and deposits fluorenone ; the yield of the latter is about 20% of the 
theoretical, and is increased to about 50% when another mol. of sodium 
hydroxide is present. At higher temperatures the decomposition 
proceeds differently, an aqueous solution of sodium fiuorene-9- 
carboxylate at the b. p. yielding fluorene and sodium carbonate, most 
readily when sodium hydroxide has been added. C. 8. 


Syntheses by means of Ethyl Diphenyleneacetate { Fluorene 
9-carboxylate]. WuiLHELM WisLicenus and Witty Mocker (Ber., 
1913, 46, 2772—2793).—The potassium derivative of ethyl fluorene- 
9-carboxylate is best obtained by adding rather more than the 
theoretical quantity of alcohol to ethyl fiuorene-9-carboxylate and 
potassium (1 atom) in dry ether, a current of hydrogen being passed 
through the apparatus. It is thus obtained as a yellow, microcrystal- 
line powder containing EtOH, which decomposes rapidly in moist air, 
and is converted in dry air into the additive compound, 


H 
{ie >C(OK)-CO, Br, BUOH, 


from which ethyl 9-hydroxy fluorene-9-carboxylate, m. p. 93°, is obtained 
by the action of sulphuric acid. The sodiwm derivative, 
C,,H,,0,Na, EtOH, 

of ethyl fluorene-9-carboxylate is prepared in a similar manner and 
reacts in the same manner with atmospheric oxygen. In consequence 
of the easy oxidisability of the alkali derivatives of ethyl fiuorene- 
9-carboxylate, syntheses with these reagents must be effected in an 
atmosphere of hydrogen, otherwise 9-hydroxyfiuorene-9-carboxylic acid 
is the final product. 

The following syntheses have been performed. By treatment 
with the calculated amount of iodine, a solution of the alkali 
derivative, prepared as above, readily yields ethyl bisdiphenylene- 
succinate [9 ; 9’-difluorene-9 : 9’-dicarboxylate] (Staudinger, A., 
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1906, i, 824), which cannot be hydrolysed to the corresponding 
acid. The solution of the potassium derivative and _ methyl 
iodide gives a nearly quantitative yield of ethyl a-diphenylene. 


propionate [9-methylfluorene-9-carboxylate], et >CMe-0, Et, b. p. 


188—190°/14 mm., m. p. 33°, which, however, is not obtained quite 
pure by this method. 9-Methylfluorene-9-carbowylic acid yields 9-methyl- 
fluorene at 250°; the latter has b. p. 154—156°/15 mm. and m. p. 
45°. a-Diphenylenebutyric [9-ethylfluorene-9-carboxylic] acid, 

ie >CEt-CO,H, 
obtained in a similar manner by means of ethyl iodide, forms an ethyl 
ester, b. p. 200—205°/14—15 mm., and decomposes at 230—240° into 
carbon dioxide and 9-ethylfluorene. The latter is a liquid, b. p. 
169—171°/14 mm., not a solid as stated by Wislicenus and Densch, 
and does not react with potassium even at 250°. 9-Allylfluorene- 
{ie *>0(00,H)-CH,-CH:CH, colourless prisms cor- 

6 

taining 40,H, (ethyl ester, b. p. 200—2037/14 mm.), yields 9-allyl. 
fluorene, b. p. 174—176°/15 mm., at 240—250°. 9-Benzylfluorene- 


‘ ie *>0(CO,H)-CH,Ph, m, p. 201—202°, colourless 


9-carboxylic acid, 


9-carboxylic acid 


leaflets (ethyl ester, m. p. 90—91°), yields 9-benzylfluorene at 240—250° ; 


the latter is also produced by boiling the ester with alcoholic potassium 
hydroxide. 

Ethyl aa-bisdiphenyleneadipate {9 : 9’-ethylenedifluorene-9 : 9'-dicarboay- 

O,H, OH,~——08,.._ ., AH, . . 
late], bu °<co,ke co,Et> 6,8? m. p. 179—180°, colourless 
needles, prepared by the aid of ethylene dibromide, yields, by hydrolysis 
with alcoholic sodium hydroxide at the ordinary temperature and sub- 
sequent acidification, 9: 9’-ethylenedifluorene-9 :9'-dicarboxylic acid, m. p. 
about 260° (decomp.), ad-bisdiphenylenebutane [9 : 9’-ethylenedifluorene|, 
C,H,(C,,;H,),., colourless needles, being produced when the hydrolysis 
is effected on the water-bath. 

Todobenzene does not react with the solution of the potassium 
derivative of ethyl fluorene-9-carboxylate even at 150—180° 1-Bromo- 
2 :4-dinitrobenzene, however, yields ethyl 9-op-dinttrophenylfluorene- 
carboxylate, C,,H,(CO,Et)*C,H,(NO,),, m. p. 130—131°, faintly 
yellow crystals, which cannot be hydrolysed to the corresponding acid. 
In a similar manner, ethyl chloroacetate yields ethyl diphenylene- 
succinate [9-carboxyfluorene-9-acetate|, 

CO, Et°C,,H,-CH,*CO,Et, 
m. p. 73—75°, colourless crystals; by hydrolysis at the ordinary 
temperature, the ester yields the corresponding acid, C,,H,,0,, m. Pp. 
195—196° (decomp.), which is converted at its m. p. into its anhydride, 

H Cco—- ‘ 
>< cee tao ,m. p. 158—159°, b. p. about 255°/16 mm. 

Ethyl B-iodoptopionate reacts with the solution of the sodium or 
potassium derivative of ethyl fluorene-9-carboxylate to form, after 
hydrolysis of the impure ester, a-diphenyleneglutarie [9-carboxyfluorene- 
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9-propionic] acid, CO,H-C,,H,-CH,-CH,*CO,H, m. p. 195—196°, 
colourless prisms or needles. ‘The acid forms an ethyl ester, C,,H,.0,, 


eroment) 
m. p. 175—176°, colourless prisms, by boiling with acetyl chloride, and is 
converted into y-diphenylenebutyric [fluorene-9-propionic] acid, C,,H,,0., 
m p. 148—149° (ethyl ester, b. p. 224—226°/17 mm.), by heating at 
about 260°. 

Ethyl B-benzoyl-a-diphenylenepropionate | 9-phenacylfluorene-9-carb- 
ocylate], CO,Et-C,,H,*CH,*COPh, m. p. 123—124°, obtained by means 
of w-bromoacetophenone at about 80°, is converted by the action of 
aqueous alcoholic sodium hydroxide into phenyl B-diphenylene-ethyl 
ketone [9-phenacylfluorene], C,,H,-CH°CH,*COPh, m. p. 96—97°, 
colourless needles. C. 8. 


Solubility of Salicylic Acid and of Some Other Substances. 
Ecue Savarro (Atti R. Accad. Sci. Torino, 1913, 48, 948—959).— 
Tables are given showing the solubility of salicylic acid at various 
temperatures, the figures obtained by previous observers being 
discordant. Some experiments have also been made on isomeric 
substances (compare Carnelley and Thompson, T., 1888, 53, 782). The 
solubilities of the three hydroxybenzoic acids in water at 15° and at 
50° increase in the order: ortho, para, meta, whilst those in methyl 
alcohol follow the order of the melting points: ortho, meta, para, 
According to the law of Carnelley and Thompson the order of solubilities 
should be para, meta, ortho, The solubilities in methyl alcohol of four 
pairs of isomeric pyridine derivatives prepared by Guareschi (Aééi R. 
Accad. Sci. Torino, 1900-01, 50) have also been determined ; here the 
law already mentioned is followed with some exceptions. RR. V.S. 


Iron Compounds of Phenols. V. Iron Compounds of Sali- 
cylic Acid. Kupotr F. Wetntanp and Atrrep Herz (Annalen, 
1913, 400, 219—268. Compare this vol., i, 458).—The reaction 
between alkali salicylates and ferric salts in aqueous or alcoholic 
solution gives rise to very complex iron derivatives of salicylic acid. 
Their formation is due to the fact that salicylic acid forms, by virtue of 
its phenolic hydroxy! group, di- and tri-salicylatoferric acids analogous 
to the catecholferric acids (A., 1912, i, 445), and, by virtue of its 
carboxyl group, a hexasalicylatctriferric hydroxide analogous to 
hexabenzoatotriferric hydroxide (A., 1912, i, 854) ; this complex base 
can then react with the complex acids to form still more complex salts. 
In the preparation of the following substances, the concentrations of the 
reacting solutions and the order of their addition are matters of great 

importance. All quantities men- 
tioned below are in atomic or mole- 
cular proportions. 

Salts of Disalicylatoferric Acid (I). 
-— 0 | —Potassium disalicylatoferrate Uh), 

| wn, ‘ dark copper-red powder, is obtaine 
(iL) ee _ [saat by ieinehiets ferric chloride to 
~ oo. aqueous salicylic acid and potassium 


hydroxide (Fe : C,H,O,: KOH =1: 4:7). 
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Rubidium disalicylatoferrrate, dark copper-red powder, is obtained in 
a similar manner (Fe :C,H,O,: RbOH=1:3:6). These two salts form 
blood-red aqueous solutions, which change to violet by the addition of 
hydrochloric acid or of ferric chloride, and yield hexasalicylatotriferric 
monosalicylate (see below) by treatment with dilute acetic acid. 


Salts of Trisalicylatoferric Acid, | Feo. 4-00,), | H,.—The gradual 


addition of very dilute aqueous ferric chloride to concentrated aqueous 
sodium salicylate produces successively a reddish-yellow, blood-red, and 
finally violet solution. The blood-red solution contains sodium 
disalicylatoferrate, and the violet solution a ferric salt of this acid 
(see below). The reddish-yellow solution contains sodium trisalicylato- 
ferrate, which, however, cannot be isolated from aqueous solution, 
Potassium  trisalicylatoferrate, [Fe(C,H,O,),)K,,1$H,0,  brick-red, 
crystalline powder, is obtained from ferric acetate {of the composition 
Fe,(OAc),,(OH),,3H,O], potassium salicylate, and potassium hydroxide 
in 96% alcohol (Fe: C,H,0,: KOH=1:4:7). The rubidium salt, 
orange-red, crystalline powder containing 2H,O, is obtained in a similar 
manner. These salts are easily soluble in water, but the solutions 
rapidly decompose ; however, if the alkali salicylate is also present, the 
solutions can be boiled without decomposition. 

The free di- and tri-salicylatoferric acids have not been isolated. The 
union of the iron with the phenolic oxygen of the acid complex is 
proved by the fact that ferric acetate, methyl salicylate, and potassium 
hydroxide (Fe:C,H,O,: KOH=1:15:3) in alcoholic solution yield 
potassium  tetramethylsalicylatoferrate, [Fe(C,H,O,Me),|K, reddish- 
brown, crystalline powder. 

Salts of Hexasalicylatotriferric Hydroxide, 

[ Fe,(O-CO-C,H,°OH),|(OH),. 
—The reddish-yellow, blood-red, and violet solutions obtained, according 
to the quantities of the reagents used, by the addition of aqueous 
ferric chloride (at least 1 mol.) to a not too dilute aqueous solution of 
sodium salicylate (4 mols.) soon yield reddish-brown precipitates. By 
keeping in the mother liquor, these precipitates soon change to a 
black, crystalline substance (compare Hopfgartner, A., 1908, i, 891). 
The reddish-brown substance can be isolated unchanged if ether is 
added to either solution before the solutions of ferric chloride and 
sodium salicylate (Fe: Na=1:3) are mixed; by shaking, the salicylic 
acid liberated in the reaction is removed from the aqueous phase, and 
the precipitate then remains unchanged. The same substance is also 
obtained unchanged when hot solutions of ferric chloride and sodium 
salicylate are mixed. It has been isolated as a brown powder con- 
taining 3H,O, and also as a reddish-brown, crystalline powder con- 
taining 2EtOH,2H,O. Since the ratio of iron to salicylic acid is 3:7 
and the substance behaves like hexabenzoatotriferric monobenzoate 
(A., 1912, i, 854), it is regarded as hexasalicylatotriferric monosalicylate, 
Fe On), CoH,°OH)< |.0.¢0-0,H,-OH. A sesquisalicylate, 
2 
|F °s\OH), Cole igs C,H,05, k OH) 2 (CH sOs)n7H,0. 
of the base is obtained as a red, crystalline powder (which rapidly 
becomes almost black) by treating the preceding substance with 4 
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warm saturated solution of salicylic acid iu acetone ; chloroform or 
ethyl aleohol may also be used as the solvent, in the Jatter case the 
sesquisalicylate being obtained as a reddish-brown, crystalline powder 
containing 3EtOH and 9H,0. 

The ferrisalicylic acid described by Hantzsch and Desch (A., 1902, 
i, 708) contains acetic acid and is in reality hexasalicylatotriferric 
diacetate, [Faon ot (OAc),,3Et,0,  garnet-red prisms 
(from ether); by heating at 100°, it changes to the monoacetate, 
[Fe oH), "OH OH | One Other salts of hexasalicylatotriferric 
hydroxide have been obtained by the reaction between lithium salicyl- 
ate and ferric chloride, bromide, or nitrate in alcoholic solution ; 
in some of these reactions a little water must be added. None of 
these salts contains iron and salicylic acid in a ratio less than 
3:6; therefore, they are regarded as complex derivatives of the 
hexasalicylatotriferric base. Thus lithium salicylate and ferric 
chloride yield, according to the proportions of the reagents, a 
chloride salicylate, | Feo) a at OOO CoH OF 44 11,0, red, 
crystalline powder, or a double salt of the chloride and the chloride 
salicylate, ; 

(C,H;0,), (C,H,0;), |C,H,O, 
| Fe, Gia OL] Fe, On [Gf HAO, 
red, amorphous powder (which becomes crystalline after two days), or 
a double salé of the salicylate and the chloride salicylate, 
CH,Og), >, (C,H,;03), |C,H;O 
| Fes Guay 6 |c,H,052| Fe,/ G9 3 l 3,11H,0, 
brownish-red, crystalline powder. Ferric bromide (Fe,Br,,6H,O, see 
below) forms a double salt, 
C,H,O (C,H,O,), |C,H,O 
| Fest gia? 0 |0,H4,0,.| Fesonsy® oh | 893 11H,0, 
carmine, crystalline powder, and ferric nitrate yields a double salt, 
‘yw, (C,H,O C,H,0,), |C,H,O, . 
FE eon 5 16 |C,H,09| Fe,(Oi ve No,’ 8 2H.0, 
reddish-yellow, crystalline powder. 

The great similarity between the salts of hexabenzoatotriferric 
hydroxide and hexasalicylatotriferric hydroxide indicates that in the 
latter the iron is attached to the carboxyl group of the salicylic acid, 
as represented in the preceding formule. This is also proved by the 
fact that salts of a similar base, hexa-o-methorybenzoatotriferric 
hydroxide, can be obtained from o-methoxybenzoic acid. Thus by 
treating aqueous ferric chloride with aqueous sodium o-methoxybenzoate 
(Fe: Na=1:3) or with warm aqueous o-methoxybenzoic acid (Fe : acid = 
1:3), hexa-o-methoxybenzoatotriferric mono-o-methoxybenzoute, 
| Fe On, "CgH,"OMe), |.0-00-0,H,-OMe,7}H,0, 
is obtained as a yellow, crystalline substance ; its alcoholic solution 
reacts with 20% perchloric acid to form the perchlorate, 


0-CO-0,H,-OMe 
Fes Ou), oH, 's 1c10,H,0, 


orange-yellow leaflets. 
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In a similar manner, by treating aqueous ferric chloride with 
sodium m- or p-hydroxybenzoate (Fe:Na = 1:3), hewa-m-hydromy- 
benzoatotriferric mono-m-hydroxybenzoate 

(O-CO-C,H,-OH), ' 
| Fe, On, a 0-C0-C,H,-OH,5H,0, 
dark brown powder, and the corresponding para-isomeride, brown, 
prismatic crystals, are obtained. The latter reacts with 5% aqueous 
ferric chloride in excess to form p-hydroxybenzoic acid and a very 
soluble substance, garnet-red prisms, which contains Fe: Cl : C,H,0,= 
1:1: 1, and is regarded as having the constitution 


| Fe, (0-00-C,H1-0m, || F on), |e 10H,0. 


Hexa-p-hydroxybenzoatotriferric chloride p-hydroxybenzoute, 
(O-CO-C,H,°OH), |C 
FesOH) +10. ‘00-0, H,-OH? 12420 
brown, crystalline powder, is obtained by the ‘reaction of ferric chloride 
and lithium p-hydroxybenzoate (Fe: Li=1:1°5) in alcohol containing 
a little water. 

Compounds of Hexasalicylatotriferric Hydroxide and the Salicylato- 
ferric Acids or a WSalicylatoferrous Acid.—The reddish-brown pre- 
cipitate obtained from aqueous ferric chloride and sodium salicylate 
(Fe: Na=1:3) changes by keeping in the mother liquor for about 
a day to a black, crystalline substance (the streak is violet), which 
contains Fe:C,H,O,=4:9, not 1:2 (compare Hopfgartner, Joc. cit.), 
= and is regarded 
| ~|*O:CO-C,H,-OH as hexasalicyl- 
Fe, (2° CO-C,H,°OH), {~ ff | atotriferric sali- 
Fes(OH) Fe—O:C,H,CO |,83H,O. cylate — disali- 

"\O-G °C, A, ‘CO, ® iy cylatoferrate(an- 

nexed formula). 

In a similar manner, by keeping the initial reddish-brown precipitates 

in the mother liquors, ferric nitrate and sodium salicylate (Fe:Na= 

1:3) yield a double compound of the preceding salt and hexasalicylato- 
triferric ego’ 


=, O-C,H,°CO 
\O-0;H,:CO, 
black, crystalline powder, ferric “sulphate and sodium salicylate 
(Fe: Na=1:1°'5) yield a double salé of the bisdisalicylatoferrate and 
the salicylatedisalicylatoferrate of the hexa-base, 
(C,H,0,) (C,H,0,), |O-CO-C,H,°OH , 
| Fel in)” os |r (C,H,0,), Jo] Feta? 3 * lire, Hf O),] 23th 
violet-black, crystalline powder, and ferric acetate and sodium salicylate 
(Fe: Na=1:3 and 1:4 TOT. yield substances, 


*|[Fe(C, H,0,),},84H,0 


| | Belo) ny. Ps) * |C,H,0,)15H,0, 


and 


| re Crt Cae Os) * |[#e(C,H,0,), b | Festi 8) |-0-00-C, H,-OH, 14,0, 


oan aniline powders ; the former of the last two substances is 
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also obtained from the reddish-brown precipitate resulting from the 
addition of dilute acetic acid to cold saturated aqueous potassium 
disalicylatoferrate (see above). 

The compositions of the preceding complex salts are deduced from 
the ratio of the iron to the salicylic acid in them, and are most simply 
explained by assuming that the violet and black substances are salts 
of hexasalicylatotriferric hydroxide and salicylic or di- or tri-salicylato- 
ferric acid. Thus the violet substance, two methods of preparing 
which are mentioned above, contains iron and salicylic acid in the 
ratio 4:8 (1:2), and is therefore hexasalicylatotriferric disalicylato- 
ferrate. Again, the reddish-yellow, aqueous solution obtained from 
ferric chloride, salicylic acid, and potassium hydroxide 

(Fe: C,H,O,: KOH =1:3:5) 
deposits a reddish-brown precipitate which changes to a substance, 
black, crystalline powder (violet streak), which contains 
Fe : C,H,O,: K=12: 27: 2; 
since reddish-yellow solutions are indicative of the alkali salt of 
trisalicylatoferric acid, the black substance is regarded as 
a[F elon [RLF e(C,;H,0,),],[Fe,(C,H;03),}[ Fe(C;H,0;),],25H,0. 


The preceding complex salts of the hexa-base differ from the simpler 
salts of the base mentioned under the third section in their black or 
violet colour, and in their insolubility in alcohol, acetone, and ether. 
Hexasalicylatotriferric monosalicylate changes to the violet and black 
salts of the hexa-base in the presence of water, and, conversely, the 
violet and black salts are converted into hexasalicylatotriferric mono- 
salicylate by alcoholic salicylic acid; hence the changes hexa- 

H,0 
base —_~ disalicylatoferric acid are partly the cause of the large 


and Cyil03 
number of the iron compounds of salicylic acid. 

The violet and black salts are very sparingly soluble in water, 
forming faintly violet solutions. Possibly the intensely violet colora- 
tion developed in the usual ferric chloride test for salicylic acid is due 
to the formation of a salt of disalicylatoferric acid containing a complex 
iron cation such as [Fe(H,O),] (salts of disalicylatoferric acid con- 
taining a simple cation such as potassium or sodium are red) ; such 
a salt would be more soluble than the violet or black salts described 
above, and would, therefore, produce a more intensely violet colora- 
tion. The authors have been unable to isolate such a salt; 
they have prepared, however, a salt of the hexasalicylatotriferric 
and hexa-acetotriferric hydroxides with disalicylatoferric acid, 
[Re Cae [Fe(C,H,0,),},[Fe,(OAc),|(OH),,4H,0, which is much 


more soluble in water than the violet and black salts, forming a 
reddish-violet solution changing to violet by the addition of 
hydrochloric acid, owing to the decomposition of the hexa-aceto-base. 
Intensely violet solutions are obtained from aqueous sodium 
salicylate and an excess of ferric chloride, from aqueous salicylic acid 
and ferric chloride, and from all the salts of hexasalicylatotriferric 
hydroxide by warming them with very dilute hydrochloric acid ; in all 
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these cases, disalicylatoferric acid and (complex) iron cations, that is, 
the two components necessary for the production of the intensely violet 
ferric disalicylatoferrate, are formed. Conversely, the addition of 
soium salicylate or of sodium carbonate to solutions of salts of 
hexasalicylatotriferric hydroxide produces, according to the relative 
quantities of the reagents, red solutions of sodium disalicylatoferrate 
or reddish-yellow solutions of sodium trisalicylatoferrate. Similarly, 
‘the addition of aqueous calcium hydrogen carbonate to the violet 
solution produces a red solution of calcium disalicylatoferrate. 

The residue obtained by the evaporation of aqueous ferric bromide 
has the composition Fe,Br,,6H,O, and contains ferrous iron. In 
alcoholic solution it reacts with lithium salicylate (Fe: Li=1 :3) to 
form a substance, olive-brown crystals, which contains 

Fe™ : Fe": C,H,0,=3 :1:9, 
and is therefore regarded as hexasalicylatotriferric salicylate di- 

, , in 0-CO-C,H,:OH 

salicylatoferrite, | Fe,'"(C,H,0,), uct A \ 7 ,9H,0. The same sub- 

L liz (C;H,0,).]"? 
stance is obtained from lithium salicylate and alcoholic ferric chloride 
which has been partly reduced by the addition of iron. An alcoholic 
solution of Fe,Br,,6H,O, which has been still further reduced by iron, 
reacts with lithium salicylate (Fe: Li=-1:3) to form hexasalicylato- 
triferric hydrogen trisdisalicylatoferrite, 
[Fe3*(C,H,0,),]H.[Fe"(C,H,05),];,5$H,0, 

blackish-brown, crystalline powder. C. S. 


Methylcarbonato-derivatives of Hydroxy-acids. Emit FiscHer 
and Hermann O. L. Fiscuer (Ber., 1913, 46, 2659—2664).—Hydroxy- 
acids either do not react with methy! chloroformate in aqueous alkaline 
solution or give very poor yields of methylcarbonato-derivatives. 
The latter, however, are readily obtained by the combined action of 
methyl chloroformate and tertiary bases on hydroxy-acids dissolved 
in anhydrous solvents (compare Fischer, A., 1909, i, 161). 

r-Methylearbonatomandelic acid, CO,Me’O-CHPh:CO,H, is obtained 
by the addition of methyl chloroformate to a well cooled solution of 
had r-mandelic acid ina mixture of chloroform and dimethylaniline. It 
m. p. 118—119° (corr.), after slight softening, and begins to decompose 
at about 140°. Alkalis readily transform it into r-mandelic acid, for 
which the authors give m. p. 120°5° (corr.) after previous softening, 
instead of 118° as recorded in the text books. r-Methylearbonato- 
mandelyl chloride, colourless prisms, m. p. 39—40°, is obtained by the 
action of phosphorus pentachloride at the ordinary temperature on a 
solution of the acid in chloroform, and is converted by cold methyl 
alcohol into methyl r-methylcarbonatomandelate, CO,Me:O-CHPh:CO,Me, 
prisms, m. p. 51—52°. This ester is rapidly saponified by sodium 
hydroxide when dissolved in aqueous acetone ; when two and a-half 
molecules of alkali are used, mandelic acid is formed, but when only 
one molecule is employed, methylcarbonatomandelic acid is the main 
product. 

When mixed with an excess of aniline in ethereal solution, methyl- 
carbonatomandelyl chloride yields a compound, O,,H,,0,N, needles, 
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m. p. about 142° (corr. decomp.), which is converted by prolonged 
contact with 2V-sodium hydroxide (2 mols.) into an acid which 
melts with decomposition, and has not been completely investigated. 
In any case, normal formation of the anilide of mandelic acid does not 
occur, and the authors therefore do not assign a definite structure to 
the aniline compound. 

Glycollic acid reacts with methyl chlorocarbonate in a manner similar 
to mandelic acid, but yielding a product which is difficult to purify. 

The authors have also prepared a compound from r-mandelic acid 
and acetylearbimide in the expectation that the latter group would be 
readily eliminated, and that the product could thus be used in place 
of the methylcarbonato-derivatives. This is, however, not the case, 
since the re-conversion into mandelic acid does not occur with sufficient 
ease. 

r-Acetylaminocarboylmandelic acid, NH Ac*CO-O-CHPh:CO,H, colour- 
less needles, m. p. about 168—169° (decomp.), is obtained by the 
gradual addition of acetylearbimide to a solution of well dried 
r-mandelic acid in anhydrous ether. It is converted by 2/V-sodium 
hydroxide at the ordinary temperature into the urethane of mandelic 
acid, NH,*CO°O-CHPh:CO,H, m. p. 172—173° (corr. a ), when 
quickly heated. H. W. 


Hydrogenation of Santonin. Heinricn Wiennaus (Ber., 1913, 
46, 2836—2839).—Polemical. The author assumes the presence of 
two conjugated double bonds in santonin based on the fact that at the 
ordinary temperature and without increased pressure in neutral 
solution it takes up four atoms of hydrogen (compare Weinhaus 
and Oettingen, this vol., i, 474 ; Wedekind and Beniers, this vol., i, 476 ; 
Angeli, this vol., i, 864). 

Chromosantonin gives the same products on hydrogenation in 
presence of colloidal palladium chloride as santonin. E. F 


Hydrogenation of Santonic Acid. Dibydrosantonin. Gu1po 
Cusmano (Annalen, 1913, 400, 332—337).—Results already recorded 
(this vol., i, 864). C. 8. 


Action of Sodium Hypochlorite on Amides of Unsaturated 
Acids. Rupotr A. WEERMAN (Annalen, 1913, 401, 1—20. Compare 
A., 1906, i, 665; 1907, i, 132 ; 1908, i, 22; 1909, i, 589).—Freundler, 
van Linge, Jeffreys, and Baucke have attempted unsuccessfully to apply 
Hofmann’s reaction to the production of amines from unsaturated 
acid amides. 

Finely-powdered cinnamamide, by shaking with amyl alcohol and 
aqueous sodium hypochlorite, is converted into the chloroamide, 
CHPh.CH:CO-NHCI, m. p. 125° (decomp.), white plates, which yields 
barium styrylearbamate, Ba(C,H,0,N),, by treatment with aqueous 
barium hydroxide, The salt yields only a trace of phenylacetaldehyde 
by treatment with even the weakest acids ; however, by decomposition 
with sodium hydrogen sulphite or hydroxylamine hydrochloride, the 
aldehyde is obtained in the form of its sodium hydrogen sulphite com- 
pound or oxime respectively. 

412 
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The following substances are obtained by reactions similar to the 
preceding. 

o-Nitrocinnamchloroamide, m. p. 142° (decomp.), colourless needles, is 
converted into barium o-nitrostyrylecarbamate by 0°3N-barium hydroxide 
on the water-bath ; the latter yields o-nitrophenylacetaldoxime, m. p. 
110°, colourless needles, with aqueous hydroxylamine hydrochloride. 

m-Nitrocinnamide, m. p. 195—196°, prepared from the acid chloride 
and gaseous ammonia in benzene, is converted into methyl m-nitro- 
styrylcarbamate, m. p. 140°, yellow needles, from which m-nttrophenyl- 
acetaldehyde, C,H,O,N,H,O, m. p. 73—79°, can be prepared. m-JVittro- 
cinnamchloroamide, m. p. 178° (decomp.), is converted as above into 
barium m-nitrostyrylcarbamate, yellow leaflets, from which m-nitro- 
phenylacetaldoxime, m. p. 105—106°, colourless leaflets, can be 
obtained. 

p-Nitrocinnamamide, m. p. 217° (not 155—160°, as stated by Chiozza 
in 1853), is converted by methyl alcohol and aqueous sodium’ hypo- 
chlorite into methyl p-nitrostyrylcarbamate, m. p. 188°, yellow needles, 
from which p-nitrophenylacetaldehyde, m. p. 85°, can be prepared. 
p-Nitrocinnamchloroamide, m. p. 169° (decomp.), colourless needles, is 
converted into barium p-nitrostyrylcarbamate, yellow needles, from 
which p-nitrophenylacetaldoxime, m. p. 155°, can be prepared. OC. S. 


Camphenecarboxylamide and Hydrocamphenecarboxyl- 
amide. Joszr Housen and Ernst Wi.irrotn (Ber., 1913, 46, 
2530—2537).—-The authors have recently shown (this vol., i, 970) that 
the action of methyl-alcoholic potash on methy! chloroal/ocamphane- 
carboxylate yields two isomeric unsaturated acids, the occurrence of 
which may be attributed to the unsymmetrical nature of chloroadlo- 
camphanecarboxylic acid or to the disturbing effect of the alkali on the 
single course of the reaction. The latter view receives support from 
the fact that chloroa//ocamphanecarboxylamide passes into a crystalline 
unsaturated amide, m. p. 210°, when merely boiled with water (/oc. cit.), 
and the product appears to be free from any isomeride. Reduction of 
the unsaturated amide in acetic acid by platinum black and hydrogen 
causes a quantitative conversion into a saturated amide, hydro- 
camphenecarboxylamide, leaflets, m. p. 189°, which is quite distinct from 
allocamphanecarboxylamide. If the difference is not due to 
stereoisomerism, the above elimination of hydrogen chloride must 
therefore be accompanied by a change from the bornylene to the 
camphene group. 

The mixture of unsaturated esters from methyl chloroa//ocamphane- 
carboxylate was then converted into the corresponding mixture of 
acids and treated with thionyl chloride; the resulting acid chlorides, 
when submitted together in ethereal solution to the action of ammonia, 
yielded two isomeric unsaturated amides, m. p. 209° and 98° respect- 
ively. The former, which preponderated, was identical with the amide 
(above) obtained by the action of water on the chlorine-substituted 
amide, and must be related to the camphenecarboxylic acid of m. p. 
105°, whilst the latter amide, m. p. 98°, must be related to the second 
camphenecarboxylic acid. 
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The action of sodium nitrite and hydrochloric acid on the saturated 
amide, m. p. 189° (see above), gave a saturated acid, hydrocamphene- 
carboxylic acid, hexagonal leaflets, m. p. 126°, which is also obtainable 
by hydrolysis with hot concentrated hydrochloric acid. DD &. TZ. 


Preparation of Purpurin-3-carboxylic Acid. FARBENFABRIKEN 
vorm. Friepr. Bayer & Co. (D.R.-P. 260765. Compare Perkin and 
Cope, T., 1894, 65, 848).—Purpurin-3-carboxylic acid, a red powder, 
m. p. 222—224° (with loss of carbon dioxide), is obtained when 
1 : 2-dihydroxyanthraquinone-3-carboxylic acid dissolved in 20 parts of 
concentrated sulphuric acid is slowly treated at 15—20° with man- 
ganese dioxide (0°3—0°4 part); it is identical with the ‘y-purpurin ” 
(purpurincarboxylic acid) present in madder. F, M. G. M. 


Preparation of 1:4-Diaminoanthraquinone-2-carboxylic Acid 
and of 1 :4-Diaminosulphoanthraquinone-2-carboxylic Acid. 
AKTIEN-GESELLSCHAFT FUR ANILIN-FaprikaTion (D.R.-P. 261885. 
Compare this vol., i, 1206).—1 : 4-Diaminoanthraquinone-2-carboxylic 
acid, dark blue, glistening, bronze needles, m. p. 350° (about), is 
obtained from 2-amino-5-acetylamino-4-carboxybenzoyl-o-benzoic acid 
(this vol., i, 621) ; the sulphate forms brownish-red needles; when 
heated with anhydrous boric acid (1 part) and 6 parts of fuming 
sulphuric acid (5% SO,) at 190° and subsequently at 130—140° with 
the addition of 1 part of sulphuric acid (50% SO,), it gives rise to 1: 4- 
diaminosulphoanthraquinone-2-carboxylic acid sulphate as a brownish- 
red, erystalline precipitate. F.M.G.M 


Oxonium and Alkali Salts of Fluorones. Hans von Lizsia 
(Ber., 1913, 46, 2736—2745).—The composition of the chloride of 
fluorescein trimethyl ether-ester [Kehrmann and Scheunert’s (A., 1910, 
i, 407) methyl 3: 6-dimethoxy-9-phenylxanthonium-2‘-carboxylate] 
varies according to the treatment to which it is subjected. When 
prepared by the author’s method (this vol., i, 865) and kept for five 
days at the ordinary temperature, a methyl-alcoholic solution of the 
chloride deposits fluorescein dimethyl ether of m. p. 198°; after 
removal of the latter compound, the addition of ether precipitates a 
chloride, 2C,,H,.O,,3HCI,MeOH,2H,O, which has m. p. 110—125° 
(decomp.), and on crystallisation from water has the composition 
C,,H,0,,HCi,MeOH,2H,O. The above chlorides resemble those 
previously described in yielding with 33% aqueous potassium hydroxide 
a blue o-quinonoid potassium salt. The hydrate, C,,H,.O0,,H,0, 
obtained by acidifying an aqueous solution of the potassium salt with 
acetic acid, probably has the constitution represented in formula II. 
(Joc. cit., 867). On treatment with water the potassium salt yields a 
substance, C,,H,,0,, which was previously considered to be a trimethyl 
ether-ester ot fluorescein. The same substance is obtained by treating 
the potassium salt with methyl alcohol. It crystallises from cold 
methyl! alcohol in slender, white needles, which sinter at 105—110° 
and gives off vapour at 126°, and again at a temperature a little above 
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180°; by warm methyl alcohol it is transformed into fluorescein 
dimethyl ether. It does not yield blue salts with alkalis, and therefore 
must contain the pyrone ring. It probably 


x has the annexed constitution (I, where 
ANY ens 

OMe | OMe Solutions of the preceding methoxy- 

compound and the hydrate mentioned 

V4 VY above, in 10—15% hydrochloric acid, 


deposit a chloride, which melts with 

gH,CO,Me evolution of gas at 150°, then solidifies, 

(I) and has m. p. 205°. This chloride differs 

from the chlorides of fluorescein trimethyl ether-ester already described 

in being practically insoluble in water. It yields blue salts with 
alkalis and probably has the formula I (X =Cl). 

By heating the disodium salt of fluorescein with methyl sulphate 
and shaking the product with ether and ammonia, the author has 
obtained a substance, m. p. 255°, which he considered to be a dimethyl 
ether of fluorescein (A., 1912, i, 381). The same substance is formed 

by treating the chloride of fluorescein 
NH trimethyl ether ester with strong 


ome NN” NoMe aqueous ammonia. When pure it has 
~~ m, p. 256—257°, and is stable towards 


(II) AA boiling alcoholic hydrogen chloride and 

; potassium hydroxide. Its constitution 
a’No is now represented by formula IT. 

a Cras By the action of ammonia on a 


methy]-alcoholic solution of the chloride 
of fluorescein trimethyl ether-ester, 
Loth (Diss., Lausanne, 1913) has obtained a substance, m. p. 257°, 
which he considers to be identical with the compound, just mentioned, 
and to have the following structure : 
C,H,(OMe 
NH| CO: CsH,-C(OMe)<Ep OMe? |r 

The stability of the author’s compound towards alcoholic hydrogen 
chloride and potassium hydroxide is, however, not in agreement with 
this formula. It is possible that both substances are formed in the 
action of ammonia on the chloride, but that the particular compound 
isolated depends on the conditions under which the reaction is carried 
out and the method of working up the product. 

In agreement with this view, the author finds that the action of 
ammonia on the product formed from ethy! sulphate and the disodium 
salt of fluorescein gives rise to two substances of m. p. 234° and 221°. 

The former compound has been described previously (this vol., i, 80) 
as a diethyl ether of fluorescein, but is now considered to have a similar 
structure to that of the methyl compound represented in II, whilst the 
second compound, m, p. 221°, is presumably the ethyl analogue of Loth’s 
compound. 

When heated with acetic anhydride and sodium acetate, and the 
product treated with water, the chloride of fluorescein trimethy] ether- 
ester is partly converted into fluorescein dimethyl ether, of m. p. 198°. 
The dichloride of resorcinolbenzein dimethyl ether, when subjected to 
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same treatment, yields an acetyl derivative, OAc: cPh<pe TOMO 
crystallising with benzene (1 mol.) in slender, colourless leaflets, which 
melt and lose their benzene at 110°, then solidify, and have m. p. 
178°. This is converted by prolonged boiling with ethyl alcohol into 
the ethyl ether of m. p. 158°, the acetyl group being replaced by ethyl. 

When shaken with ether and ammonia, the dichloride of resorcinol- 
benzein dimethyl ether yields a substance, which forms pale yellow 
crystals, m. p. 112—113°, and has the following structure: 

H,(OMe) 
OH: OPh< (OMe) >NH. 

Evidence of the existence of eosin in various forms, corresponding 
with those of fluorescein (A., 1912, i, 379), has been obtained as 
follows: The chloride, formed by treating fluorescein with a hot 
mixture of alcohol and hydrochloric acid, is brominated in alcoholic 
solution and the resulting eosin fractionally extracted with methyl 
alcohol. The first extractions deposit a dark red eosin, the later 
fractions a reddish-white or flesh-coloured modification, whilst the 
residue is either reddish-white or orange. When heated, the eosin 
from the later fractions acquires a red colour at 200°, then becomes 
almost white at a temperature below 300°, and finally turns red again 
and melt at 304—305°. On crystallisation from benzene, the light- 
coloured eosin separates as a mixture of colourless, yellow and red 
prisms. The red variety probably corresponds with the red multi- 
molecular modification of fluorescein, the light-coloured form to the 
yellow unimolecular fluorescein, and the colourless variety to the lactone- 
form. 

When boiled with aqueous alcoholic potassium hydroxide, the light- 
coloured eosin yields intensely violet or blue solutions. The addition 
of sulphuric acid to these solutions precipitates a brown substance, 
which on extraction with boiling chloroform leaves an eosin of the 
composition 2C,,H,O,Br,,CHCl, as a reddish or bluish-white, crystal- 
line residue. The latter compound differs from ordinary eosin in giving 
a deep violet coloration with strong sulphuric acid, and in yielding with 
aqueous alkalis deep biue solutions having a green fluorescence ; when 
kept, the blue solutions slowly become violet and finally red. It loses 
its chloroform at 185—186°, and then dissolves in alkalis with a red 
colour. Attempts to isolate the blue salt formed by warming the com- 
pound with 33% aqueous potassium hydroxide were unsuccessful ; 
instead of the blue salt a brownish-red ¢ripotassium salt, C,,H,O0,Br,K,, 
was obtained. 

Hydroxyquinolbenzein, to which Kehrmann has assigned formula 
III, yields with aqueous alcoholic potassium hydroxide a tripotassium 
salt 1V, which separates in brownish-red crystals of the composition 
C,,H,,0;K,, ELOH,H,O. 

O-——O O 
0B YN ™ oK/ “YY :0- 


a) oe | 
sa Od sans ‘“% em 
CPh 
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The author considers that the constitution of hydroxyquinolbenzein 
is best represented by a quinonoid structure, similar to that given 
above for the potassium salt, and thus avoids the assumption that the 
betaine-linking is stable towards alkalis, or that transformation into 
the quinonoid form occurs. F. B. 


Oxidation with Oxygen in Presence of Metallic Osmium. 
I. Ricwarp WILtisTATTeR and Eveen SonnenFetp (Ber., 1913, 46, 
2952—2958).— Unsaturated substances alone or diluted with acetone 
are agitated in special flasks with a small quantity of metallic osmium, 
prepared by igniting osmium ammonium chloride in a current of 
hydrogen, »n an atmosphere of oxygen. ‘The other metals of the 
platinum group do not act as oxygen-carriers under these conditions, 
but tellurium is active, although less so than osmium. A detailed 
account of the oxidation of cyc/ohexene by this method is given ; the 
products are A*cyclohexenol, A}-cyclopentenealdehyde, much adipic 
acid, and a little adipoin (cyclohexan-2-ol-l-one). 

The first two were separated by converting the cyclohexenol into the 
naphthylurethane, m. p. 156°, which crystallises in needles from alcohol 
or ethyl acetate on cooling its solution in either. Adipoin gives a 
p-nitrophenylhydrazone, m. p. 146° (decomp.), which crystallises from 
boiling alcohol in orange-red, hexagonal leaflets. >. A. &, 


Action of Light on the Colour Changes of Aldehyde 
Phenylhydrazone Solutions. Hans Sropse and Ropert Nowak 
(Ber, 1913, 46, 2887—2902).—The change of colour of solutions of 
the phenylhydrazones of benzaldehyde, cuminaldehyde, anisaldehyde, 
piperonaldehyde, and acetaldehyde on exposure to light has been 
investigated. In all cases the change is extremely sensitive to the 
action of light. Acid solutions are mach more quickly affected than 
neutral solutions. The change is not due, as supposed by Baly and 
Tuck (T., 1907, 91, 1572), to photo-isomerisation of the hydrazones to 
azo- -compounds, but it is an oxidation process which takes place slowly 
in the dark and is greatly accelerated by light. The colour changes 
of other hydrazones and of osazones is likewise attributed to oxidation. 

Benzaldehydephenylhydrazone is oxidised to dibenzylidenedipheny]- 


hydrotetrazone, whilst in no case were azo-compounds formed. 
E. F. A. 


Halogenated Alicyclic Ketones. II. Monohalogenides of 
Penta-, Hexa-, and Hepta-cyclic Ketones. Artuur Kdérz, 
K. BienperMAnNN, EK. KArpAti, and Ricnarp Rosenspuscn (Annalen, 
1913, 400, 47—54. Compare Kétz and Steinhorst, A., 1911, i, 210).— 
When cyclopentanone, | : 4-dimethylcyclohexan-3-one, and cyclohepta- 
none are halogenated by Kétz and Gitz’s method (A., 1908, i, 173), 
chlorine or bromine is substituted most easily in dimethylcyclohexanone 
and least readily in cyclopentanone. The chloro-ketones are stable in 
the absence of light, but the bromo-ketones decompose very easily. 
2-Chilorocyclopentanone, b. p. 76—77°, 2-bromocyclopentanone, b. p. 
79—82°/15 mm., 2-chlorocycloheptanone, b. p. 95°/13 mm., 2-bromo- 
Y pore agg b. p. 103°/13 mm., and 2-chloro-1 : 4- -dimethylcyclohexan- 
3-one, b. p. 108—109°/i15 mm., are described. C. 8. 
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a-Hydroxy-ketones of the cycloHexanone and cycloHeptan- 
one Series. Artuur Kotz, K. BLENDERMANN, RicHarD ROSENBUSCH, 
and E. Srrrivewacs (Annalen, 1913, 400, 55—72).—Comparative 
experiments on the hydrolysis of 2-chlorocyclopentanone, 2-chlorocyclo- 
hexanone, and 2-chlorocycloheptanone by aqueous alkali carbonates 
or hydrogen carbonates show that cyclopentan-2-olone cannot be 
thus obtained, that 2-chlorocyclohexanone is readily hydrolysed by 
aqueous potassium carbonate in the cold, and that the formation of 
cycloheptan-2-olone in satisfactory yield requires the action of boiling 
concentrated potassium carbonate for six hours. cyc/loHexan-2-ol-l-one, 
m. p. 98°, forms a benzoyl derivative, m. p. 122—123°, semicarb- 
azone, m. p. 238°, oxime, m. p. 102—103°, methyl ether, m. p. 162°, 
and ethyl ether, m. p. 137° (which is converted into the methyl ether 
by warm methyi alcohol). cycloHeptan-2-ol-l-one, m. p. 28°, unlike 
cyclohexan-2-ol-l-one, possesses acidic properties and forms a 
potassium derivative. It forms a methyl ether, b. p. 65—66°/12 mm., 
but not a semicarbazone or oxime. The ethers of cyclohexan-2-olone 
also do not form oximes or semicarbazones, and 2-hydroxycyclo- 
hexanoneoxime cannot be etherified ; the group 

OR:CH:C:NOH, 
therefore, apparently cannot be formed. 

2-Methoxycyclohexanone does not react with magnesium methyl 
iodide. cycloHexan-2-olone reacts only with difficulty, and yields 
ultimately cyclohexanone (compare Sabatier and Mailhe, A., 1905, i, 
706), whilst 1-methyleyclohexan-3-ol-2-one is similarly converted into 
1 : 2-dimethyleyclohexan-3-one, b. p. 178—179°. 

cycloHexan-2-olone and its methyl and ethyl ethers react with 
phenylhydrazine in glacial acetic acid to form the same osazone, 
C,,H,).N, m. p. 150—151°, red crystals. cycloHexan-2-olone and 
its methyl ether are oxidised to adipic acid by alkaline potassium 
permanganate, and to glutaric acid by boiling nitric acid, D 1°22; the 
oxidation of the methyl ether is effected much less readily in both 
cases. 

It is well known that hydroaromatic cyclic ketones condense with 
aldehydes except when a methyl group is present in the ortho-position 
to the carbonyl group. Hydroxyl and methoxy-groups apparently 
exert a similar inhibiting influence, because cyclohexanolone or 
its methyl ether does not condense with benzaldehyde or cinnam- 
aldehyde in the presence of alcoholic sodium hydroxide. 2-Methoxy- 
cyclohexanone, however, reacts with sodium and amyl] formate in ether 
to form, after acidification of the product, 2-methory-6-hydroxymethyl- 
enecyclohexanone, C,H,,0,, b. p. 98—100°/11 mm. (semicarbazone, 
m. p. 212—215°). 

1 : 4-Dimethyleyclohewan-2-ol-3-one, C,H,,0,, b. p. 91°/13 mm. 
(benzoyl derivative, m. p. 162°), is obtained by boiling 2-chloro- 
1 : 4-dimethyleyclohexan-3-one with saturated aqueous potassium carb- 
onate, or, ina similar manner, from ethy! 2-chloro-1 : 4-dimethyleyclo- 
hexan-3-one-4-carboxylate. Since the last compound, being produced 
by the chlorination of ethyl 1:4-dimethylcyclohexan-3-one-4-carboxylate 
by Kotz and Gétz’s method, must contain the chlorine atom in position 2 
(compare Kétz and Steinhorst, A., 1911, i, 210), it follows, from the 
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production of 1: 4-dimethylcyclohexan-2-ol-3-one by the hydrolysis of 
both chlorinated substances, that 2-chloro-1 : 4-dimethylcyc/ohexan- 
3-one (preceding abstract) must have this constitution, not that of the 
4-chloro-isomeride, The chlorination of ethyl 1-methyl-4-isopropyleyclo- 
hexan-3-one-4-carboxylate yields ethyl 2-chloro-1-methyl-4-isopropyl- 
cyclohevan-3-one-4-carboxylate, by the hydrolysis of which 2-hydroxy- 
1-methyl-4-isopropyleyclohexan-3-one, b. p. 139°/17 mm., is obtained. 

C. 8. 


Unsaturated Cyclic Ketones. A?cycloHexenone and A? cyelo- 
Heptenone (Tropilene). ArtHur Kérz, K. BLenpEermann, F. 
MAunert, and Ricwarp Rosensuscx (Annalen, 1913, 400, 72—86).— 
Comparative experiments on the production of unsaturated cyclic 
ketones from the a-halogenated saturated ketones prove that hydrogen 
iodide is most readily, and hydrogen chloride is least readily, eliminated, 
and that the difficulty of eliminating hydrogen haloid increases from 
halogen-cyclopentanones to halogen-cycloheptanones, Aniline or tri- 
methylamine is the most suitable eliminating reagent ; to avoid the 
formation of hydroxy-ketones, water must not be present. 

Willstatter’s tropilene is identical with A*-cycloheptenone, obtained 
by the action of aniline on 2-bromocycloheptanone ; it forms an oxime, 
m. p. 80—88°, and yields cycloheptanone by reduction by Paal’s 
method. 

1 : 4-Dimethyl-Al-cyclohexen-3-one, C,H,,0, b. p. 759/19 mm., is 
obtained by heating 2-hydroxy-1 : 4-dimethyleyclohexan-3-one with 
anhydrous oxalic acid at 110°. Lthyl 1: 2-dimethyl-A1-cyclohexen- 
3-one-6-carboxylate, C,,H,,0,, b. p. 144—146°/13 mm. (semicarbazone, 
m. p. 202°; oxime, m. p. 109—110°), obtained by the action of methyl 
iodide and sodium ethoxide on ethyl 1-methyl-A!-cyclohexen-3-one- 
6-carboxylate, yields ethyl 1 : 2-dimethylcyclohexan-3-one-6-carboxylate, 
b. p. 256—258° (semicarbazone, m. p. 210—211°[decomp.]), by reduc- 
tion by Paal’s method, and is converted into 1 ;: 2-dimethyl-Al-cyclo- 
hexen-3-one, b. p. 118—119°/12 mm. (semicarbazone, m. p, 225° 
[decomp.]), by hydrolysis by alcoholic potassium hydroxide and distil- 
lation in a vacuum of the resulting acid. 1 : 2-Dimethyl-Al-cyclohexen- 
3-one is reduced to the corresponding saturated ketone, b. p. 84°/11 mm. 
(semicarbazone, m. p. 203—204°), by Paal’s method, and yields y-acetyl- 
butyric acid by oxidation by aqueous potassium permanganate at 0—6°. 


C. §S. 


Zinc Chloride as a Condensing Agent. III. Auto-conden- 
sation of Anils. G. Reppe.ien (Ber., 1913, 46, 2712—2717).—The 
author has shown previously (A., 1910, i, 118, 746) that acetophenone 
condenses with aniline in the presence of aniline zincichloride as 
a catalyst, yielding acetophenoneanil, together with a small quantity of 
a yellow substance, m. p. 98—99°. The by-product is now found to 
be dypnoneanil, and is formed by the auto-condensation of acetophenone 
anil. If the condensation is carried out at 180—190° a better yield of 
the substance is obtained. It was observed that in all cases in which 
dypnoneanil was formed ag a by-product, the aniline zincichloride used 
as a catalyst underwent slight decomposition into zinc hydroxide, and 
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this suggested the possibility that the aniline hydrochloride, simul- 
taneously produced by this decomposition, was the prime factor in the 
further condensation of acetophenoneanil to dypnoneanil. This view 
has been confirmed by heating acetophenoneanil for a few minutes with 
aniline hydrochloride, when a 60% yield of dypnoneanil wag obtained ; 
under the same conditions, using aniline zincichloride, the aceto- 
phenoneanil remains unchanged. 

If the heating is more prolonged and the temperature higher, 
1:3:5-triphenylbenzene is formed. Exposure to air at the ordinary 
temperature also causes the transformation of acetophenoneanil into 
dypnoneanil, the condensation in this case being probably due to 
traces of hydrochloric acid in the air, for in closed vessels the aceto- 
phenoneanil may be kept for a long time without undergoing change. 

Miller and Pléchl (A., 1896, i, 609) have already pointed out that 
there exists a very close resemblance in the reactions of aldehydes and 
ketones on the one hand, and of their anils on the other. In emphasis- 
ing this analogy, the author refers to the similarity in the auto- 
condensation products of acetophenone and its anil, and to the similar 
behaviour of aldehydes and their anils towards organo-magnesium 
compounds (Busch, A., 1904, i, 663; 1905, i, 519). 

Further, anils closely resemble ketones and aldehydes in their 
behaviour toward phenylhydrazine and semicarbazide: thus, benzo- 
phenoneanil and acetophenoneanil readily react with these compounds 
in alcoholic solution to form the semicarbazones and phenylhydrazones 
of the corresponding aldehydes. 

Finally, the ability of unsaturated and aromatic aldehydes to form 
coloured additive compounds with strong acids is shared by anils; 
fluoroneanil and dypnoneanil yield additive compounds with hydrogen 
chloride which are coloured respectively red and reddish-yellow, and 
are rapidly resolved by water into their components. 

Dypnoneanil, CMePb:CH-CPh:NPh, forms lustrous, light yellow, 
glassy prisms, m. p. 98—99°, and gives an intensely yellow coloration 
with sulphuric acid. It has also been obtained, together with aceto- 
phenoneanil, by heating dypnone and aniline in the presence of aniline 
zincichloride ; if anilie hydrochloride is used as a condensing agent, 
triphenylbenzene is produced. 

Dypnone-p-tolil, prepared from dypnone and aniline, using p-toluidine 
zincichloride as a catalyst, has m. p. 110°. It is accompanied by 
acetophenone-p-tolil, which crystallises from alcohol in yellowish-white 
needles, m. p. 31°. F. B. 


Catalytic Action of Hydrogen Haloids in Condensations. 
I. Preparation of Ketoneanils. G. Reppetien (Ber, 1913, 46, 
2718—2723. Compare preceding abstract).—In the preparation of 
ketoneanils by the condensation of aromatic ketones with amines, 
hydrogen haloids or their salts with aromatic amines may often be 
employed as catalysts in place of zinc chloride or amine zincichlorides 
previously used. Thus, benzophenoneanil is readily obtained by heating 
benzophenone and aniline at 170° in the presence of one drop of 
hydrochloric acid. 

The reaction proceeds more rapidly than when the zinc salts are 
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employed, but is not so general in its application. Methyl ketones, 
such as acetophenone and af-unsaturated ketones, do not yield anils by 
this method, although the latter are readily obtained when aniline 
zincichloride is employed. 

With respect to the mechanism of the reaction the author considers 
that the ketones first combine with the amines in the presence of 
hydrochloric acid to form compounds of the type OH*CRR-NHR,HCI, 
which lose water when heated, yielding hydrochlorides of the anils, 
CRR:NR,HCI ; the anils, however, are very feeble bases in comparison 
with the amines, and, therefore, are liberated from their hydrochlorides 
by the action of the unchanged amines, the hydrochlorides of the latter 
compounds thus being regenerated. 

It is pointed out that the hydrogen haloids may act as catalysts in 
opposite directions accordingly as they ionised or not. Whilst un- 
ionised hydrogen haloids act as catalysts in the condensation of ketones 
with amines, in the ionised state they accelerate the decomposition of 
the anils into their components and thus exert a catalytic action in the 
opposite direction. 

In addition to benzophenoneanil, the following anils were obtained 
by heating the necessary ketones and amines in the presence of a little 
hydrochloric acid: phenyl a-naphthyl-ketoneanil, m. p. 93—94° (com- 
pare Busch and Falco, A., 1910, i, 747); benzildianil, m. p. 142°; 
bevzophenone-p-tolil, crystallising from alcohol in long, stout, lustrous 
prisms, m p. 48° (compare Reddelien, A., 1910, i, 118); benzophenone- 
a-naphthil (Pauly, this Journ., 1877, ii, 614), which has m. p. 137°5°, 
and gives a blood-red coloration with strong sulphuric acid ; fluorenone- 
anil (A., 1910, i, 746), the hydrochloride of which is precipitated in 
blood-red needles by passing hydrogen chloride into a benzene solution 


of the anil. F, B. 


Certain Substituted Benzalacetophenones [Phenyl Styryl 
Ketones]. Franz KunckeLt and Martin Hammerscumipt (Ber., 
1913, 46, 2676—2680. Compare Kunckell and Fiirstenberg, A., 1912, 
i, 118).—2-Hydroxy-5-acetylaminophenyl 2-nitrostyryl ketone, golden- 
brown needles, m. p. 205° (decomp.), is obtained when aqueous sodium 
hydroxide is gradually added to an alcoholic solution of 2-hydroxy- 
5-acetylaminoacetophenone and o-nitrobenzaldehyde and the mixture 
neutralised after some time with dilute sulphuric acid, the temperature 
being maintained at about 20° during the whole operation. It is 
somewhat unstable, and decomposes when preserved for a short time. 
The preparation of the corresponding dibromide and flavone could not 
be effected. 

2-Hydroxy-5-acetylaminophenyl 4-nitrostyryl ketone, 

OH’C,H,(N HAc)-CO-CH:CH:°O,H,°NO,, 
red, microcrystalline powder, m. p. 204°, is prepared in a similar 
manner from 2-hydroxy-5-acetylaminoacetophenone and p-nitrobenz- 
aldehyde. It absorbs bromine in chloroform solution, yielding the 
corresponding dibromide, yellow needles, m. p. 125°, after previous 
softening, from which the favone could not be obtained by the action 
of alcoholic potassium hydroxide. 

2-Hydroxy-5-acetylaminophenyl 4-chlorostyryl ketone, golden needles, 
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m. p. 174°, and 2-hydroxy-5-acetylaminophenyl 2-hydroxystyryl ketone, 
yellow crystals, m. p. 134°, are similarly formed from their com- 
ponents. In these cases, complete condensation can only be effected by 
heating the mixture on the water-bath. In neither case could the 
corresponding dibromide be obtained. 

2-Hydroxy-5-acetylaminophenyl 4-methylstyryl ketone forms yellowish- 
white needles, m. p. 185°. It combines with bromine in chloroform 
solution to yield 2-hylroxy-5 acetylaminophenyl af-dibromo-B-p-tolyl- 
ethyl ketone, wm. p. 162°. 

Terephthalaldehyde condenses with 2-hydroxy-5-acetylaminoaceto- 
phenone, yielding a yellow substance, m. p. 217°, the constitution of 
which has not been definitely determined. H. W. 


Metal Ketyls, a Large Class of Substances with Tervalent 
Carbon. WitHeLm ScHLenk and Avexanper Tat (Ber., 1913, 46, 
2840—2854. Compare A., 1911, i, 545).—Phenyl diphenylyl ketone 
was dissolved in dry ether in an atmosphere of nitrogen, and the 
boiling point of the solution determined. This remained unchanged 
on the addition of a piece of bright potassium, indicating that 
potassium phenyl diphenylyl ketone has the formula 

Ph:C,H,°CPh(OK)-. 

When a suspension of benzpinacone in benzene is mixed with a 
concentrated, alcoholic sodium ethoxide solution, sodiobenzophenone is 
formed, as indicated by the unstable, dark blue coloration, The 
sodium salt of the benzpinacone at first formed is dissociated immedi- 
ately into the free radicles with a tervalent carbon atom, CPh,(ONa)-. 
The name metal ketylen is proposed for such compounds containing 
tervalent carbon. 

Special apparatus is described for their filtration, isolation, and for 
drying them in a current of nitrogen. 

The sparingly soluble ketyls cannot be prepared in the manner 
described, since the surface of the metal becomes coated with a film of 
insoluble kety] which prevents further action. 

In such cases the ketone (dimethylpyrone) is mixed with the very 
soluble potassium phenyl diphenylyl ketone, when the insoluble ketyl 
(red potassiodimethylpyrone) separates out. Ether, benzene or pyridine 
may be used as solvents, but the two latter are more difficult to 
remove from the ketyl. Potassium, sodium, and lithium react equally 
well; magnesium in the form of amalgam also reacts with diary] 
ketones. 

Potassiodimethylpyrone forms a bright red powder, which oxidises 
so readily that it glows on exposure to the air. 

Potassiochromone yields a deep orange-red product, and contains a 
further molecule of chromone. It chars on exposure. 

Potassioxanthone separates together with a molecule of xanthone as 
deep blue needles, 

Potassio B-benzpinacolin, CPbh,*CPh-OK-, forms dark cubic crystals 
with a brown surface reflex. 

Potasstophthalophenone is dark red. 
Potassio-N-methylisatin separates in deep blue flakes. 
Potassio-O-methylisatin forms a deep violet precipitate. 
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Potassio-m-dibenzoylbenzene, COPh’C,H,*CPh:OK-, forms a dark red 

wder. 
gn forms a additive compound with two 
molecules of potassium per molecule ; a deep red precipitate is formed, 
and the solution becomes deep red. The alternative ketyl (I) and 
quinonoid (II) formule are considered, but the latter is rejected, 

-CPb(OK)-C,H,°CPh(OK)- CPh(OK):C,H,:CPh(OK) 
(L) (IL.) 

since the compound behaves like the other ketyls and glows on 
exposure to the air. 

Potassiobenzil, -CPh(OK)-CPh:0, is obtained as a violet-coloured 
precipitate. 

Potassiofuril is a black or bluish-black substance. 


Potassiophenanthraquinone, ay >C(OK)-, is dark brown. 
6o*4 


Potassio-p-benzoquinone possesses a quinhydrone structure combining 
with a molecule of quinone ; it forms a deep bluish-green compound. 

When o-benzoquinone is mixed with potassium phenyl diphenyly] 
ketyl, a dark green precipitate is formed, which soon becomes colourless, 
and is then potassiocatechol. When the ketyl solution is added 
slowly to the quinone, a precipitate is formed, and the solution becomes 
an intense reddisb-violet ; this is attributed to the formation of the metal 
ketyl. 

On adding diphenyl ketone to the potassium phenyl diphenylyl 
ketyl an intense violet-red coloration is produced. Excess of the 
ketyl causes a separation of a compound containing 1 atom of 
potassium to 2 molecules of diphenyl ketone. The red compound could 
not be isolated ; it possibly has the composition CPh,:C(OK)-. 

The atomic groups OK, ONa are considered to exhaust practically 


the entire valency force of the atoms to which they are attached. 
E. F. A. 


Preparation of Arylidoquinones. FarBwERKE vorM. MEISTER, 
Lucius & Brtnine (D.R.-P. 262180).—Di-p-chloroanilinobenzoquinone, 
a yellowish-brown powder, m. p. over 300°, is obtained by heating 
together quinol and p-chloroaniline in the presence of ammoniacal 
copper oxide. 

Bromoanilinonaphthaquinone is prepared in a similar manner from 
p-bromoaniline and a-naphthaquinone. F. M. G. M. 


Preparation of 1:4-Diaminoanthraquinone and its Deriv- 
atives, or of Sulphonic Acids of these Compounds. AKTIEN- 
GESELLSCHAFT FUR ANILIN-Faprikation (D.R.-P. 260899. Compare 
A., 1904, i, 512; 1905, i, 447; 1909, i, 243)—The preparation 
of aminoanthraquinones from aminobenzoyl-o-benzoic acids has pre- 
viously been recorded, and that of 1: 4-diaminoanthraquinones 
from 2-amino-5-acetylaminobenzoyl-o-benzoic acid, or its lactam (this 
vol., i, 621), is now described; the operation is carried out at 
190—200° with either 95% or fuming sulphuric acid; under the 
latter conditions, especially in the presence of boric acid, sulphonated 
products are also formed. 2 : 5-Diaminobenzoyl-o-benzoic acid, yellow 
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crusts, which melt at 185° with conversion into the /actam, can also be 
employed in this reaction. 

1 : 4-Diamino-2-methylanthraquinone, dark violet, glistening, bronze 
needles, m. p. 252°, is obtained from 2 : 5-diamino-p-toluoyl-o-benzoic 
acid, whilst 4-chloro-2-amino-5-acetylaminobenzoylbenzoic acid gives 
rise to 2-chloro-1 : 4-diaminoanthraquinone, dark violet needles, m. p. 
234°. F. M. G. M. 


Replacement of the Sulphonic Acid Group by Halogens in 
Hydroxyanthraquinonesulphonic Acids. Gustav Heuer [with 
Sieqrriep Skraup (Ber., 1913, 46, 2703—2711).—Kelbe’s method 
(A., 1883, 806 ; compare also Ullmann and Ochsner, A., 1911, i, 489, 
and Schilling, this vol., i, 493) of replacing the sulphonic acid group by 
chlorine or bromine, by the action of these elements on sulphonic acids 
in aqueous solution, has been applied by the author to the preparation 
of halogen derivatives of alizarin and anthrachrysone from the 
corresponding sulphonic acids, 

3-Bromo-1 ; 2-dihydroxyanthraquinone (D.R.-P. 77179 and 78643) 
is obtained in a pure condition by the addition of an aqueous solution 
of potassium bromide and bromate to sodium alizarin-3-sulphonate, 
acidified with sulphuric acid, and maintained at 95°. It erystallises in 
rosettes of brownish-red needles, m. p. 260—261°, yields a pale yellow 
diacetyl derivative, m. p. 204—205°, and dissolves in dilute aqueous 
alkali hydroxides, yielding bluish-violet solutions ; concentrated solu- 
tions of the hydroxides precipitate the corresponding alkali salts. 

3-Chloro-1 ; 2-dihydroxyanthraquinone, prepared by passing chlorine 
into a hot aqueous solution of alizarin-3-sulphonic acid, has m. p. 
270—271°, and on benzoylation in pyridine solution yields a 
dibenzoyl derivative, m. p. 184°, together with a red substance, m. p. 
above 300°. 

When dissolved in an ice-cold mixture of sulphuric and nitric acids, 
it is oxidised to 3-chloro-1:2: 4-trihydroxyanthraquinone, m. p. 
242—244°, 

Nitration in glacial acetic acid solution yields 3-chloro-4-nitro-1 : 2-di- 
hydroxyanthraquinone. This crystallises in orange-yellow needles, 
which become dark red and decompose slightly at 220°, then acquire a 
lighter colour, and finally melt at 285°. 

3-Chloro-4-antlino-1 : 2-dihydroxyanthraquinone, prepared by heating 
the preceding nitro-compound in aqueous sodium carbonate solution 
with aniline, crystallises in black needles or plates, m. p. 223—224°. 

A solution of anthrachrysone in 33% aqueous sodium hydroxide 
deposits a lustrous, vivid red sodtwm salt, which is converted by 
ammonium chloride into the ammonium salt. 

1: 3:5: 7-Tetrahydroxyanthraquinone-2 : 6-disulphonic acid, prepared 
by heating anthrachrysone with an excess of fuming sulphuric acid, 
forms a sodium salt, O,,H,O,(SO,Na),. crystallising in glistening, 
coppery platelets (compare D.R.-P. 70803). On treatment with 
bromine in dilute acetic acid solution, the sodium salt is converted into 
2:4:6: 8-tetrabromo-1 : 3: 5 : 7-tetrahydroxyanthraquinone, which 
forms lustrous, dark red needles, m. p. above 300°, and yields a 
sparingly soluble ammonium salt. 
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2 : 6-Dibromo-1 :3: 5: 7-tetrahydroxyanthraquinone, prepared by 
brominating anthrachrysone in glacial acetic acid solution, crystallises 
in orange-red needles, m. p. above 290°, and also forms a sparingly 
soluble ammonium salt. 

2 : 6-Dichloro-1:3:5:7-tetrahydroxyanthraguinone is obtained in 
lustrous, orange, silky needles by the addition of sodium hypochlorite 
to an aqueous solution of the sodium salt of anthrachrysone. The 
action of chlorine on 1 :3:5 : 7-tetrahydroxyanthraquinone-2 : 6-di- 
sulphonic acid yields 4 : 8-dichloro-1 : 3 : 5 : 7-tetrahydroxyanthraquinone- 
2 : 6-disulphonic acid. 

OH . oa -. - anilino - f . A a ~~ 

roxyanthraquinone - 2 : 6 - disulphonic 

or te, ‘so, H per paws 5 formula) is obtained in 

SO, Hl —co—\ OH the form of its trisodium salt (dark 

‘a vA bluish-violet crystals of a coppery 

lustre) by heating a solution of 4 : 8-di- 

nitro- 1 : 3:5:7 -tetrahydroxyanthra - 
quinone in aqueous sodium carbonate with aniline. 

A similar replacement of the nitro-group by the aniline residue 
occurs when 4; 8-dinitro-1 : 3:5: 7 -tetrahydroxyanthraquinone 
(D.R.-P. 71964) is heated with aqueous sodium carbonate and aniline. 
The 8-nitro-4-anilino-1 : 3:5: 7-tetrrahydroxyanthraquinone thus formed 
crystullises in blackish-blue needles of a coppery lustre. 

An account of the tinctorial properties of the above dyes is given. 


Preparation of a Menthol Ester. Rogerr Meyer (D.R.-P. 
261228).—Menthylglycine hydrochloride, slender needles,‘is obtained 
when a fused suspension of glycine (20 parts) in menthol (70 parts) is 
treated with continual agitation at about 100° with dry hydrogen 
chloride and the product purified by crystallisation from water ; the 
free base, an oil, is decomposed by warm alkaline hydroxides, and with 
mercuric chloride furnishes a sparingly soluble mercury derivative. 


F. M. G. M. 


Scission of Racemic Amino-acids by means of Active 
Acids. I. Amepeo CoLompano and Giuseppe Sanna (ditt BR. 
Accad. Lincei, 1913, [v], 22, ii, 234—237).—A_ solution containing 
equimolecular quantities of d-camphorsulphonic acid and glycine 
deposits a salt, C,,H,,O,NS, which forms long, hygroscopic prisms, 
m. p. 165—173°, [a}p + 14° 69° (in 10°664% aqueous solution). Alanine 
similarly yields a camphorsulphonate, m. p. 105—110°, [a]? + 14°33° (in 
12°153% aqueous solution). These salts, however, yield racemic 
products when they are decomposed. Similar results were obtained 
under many different conditions, and no better success was obtained 
by substituting d-bromocamphorsulphonic acid. 

Racemic salts were also produced from leucine and tyrosine in the 
same way. R. ¥.&. 


di-a-Pinene and Ethyl Diazoacetate. Epuarp Bucuner and 
Kurt Renorst (Ser., 1913, 46, 2680, 2687. Compare Buchner and 
Weigand, this vol., i, 376—887).—The application of ethyl diazo- 


ORGANIC CHEMISTRY. i, 1209 


acetate to the study of the constitution of d/-pinene leads the authors to 
the conclusion that the latter contains an endocyclic double bond and 
a methyl group directly attached to a carbon atom having a double 
bond. This is in conformity with Wagner’s formula for pinene. 

Pure di-pinene was prepared from American turpentine by subjecting 
the latter to the action of nitrosyl chloride, the product formed being 
subsequently decomposed by boiling aniline. 

A solution of ethyl diazoacetate in a little d/-pinene is slowly added 
to a mixture of the latter substance and copper powder at 160—165°; 

nitrogen is violently evolved, and, on distilla- 
CH, COH—OMe tion, ethyl 1:6:6-trimethyl-[0,1,4°",1 ]-tricyclo- 
\ae. octane-2-carboxylate (annexed formula), b. p. 
OMe, CH-CO,Kt 135°/12°5 mm., is obtained. Since, ite 
CH—CH,°CH when suspended in alkali it immediately 
decolorises permanganate, it is probably 
contaminated with ethyl fumarate. When saponified with methyl- 
alcoholic potassium hydroxide, it yields 1 : 6: 6-trimethyl-[0,1,4,"",1]- 
tricyclooctane-2-carboxylic acid, crystalline powder, m. p. 165°, which 
is stable towards permanganate. The si/ver and barium salts were 
prepared, the latter being readily soluble in water. The amide, colour 
less leaflets, has m. p. 181°. Oxidation by potassium permanganate in 
hot acid solution converts the acid into a mixture of products from 
which terebic acid, m. p. 175°, separates after some time. Two 
other acids can be separated from the residue by converting them 
into their methyl esters. One of these crystallises in large prisms, 
whereas the other remains liquid. The latter, when saponified, yields 
an acid, m. p. 211—212°, which could not be further identified on 
account of its small amount. The former gives methyleyc/opropane- 
1:2: 3-tricarboxylic acid, which has m. p. 192°, and does not evolve 
carbon dioxide at 220°. The identity of this substance is further 
established by comparison of its methyl ester, m. p. 76°5°, with a 
synthetically prepared specimen of the same substance (Buchner and 
Dessauer, A., 1894, i, 347). 

The action of ethyl diazoacetate on pinene in the presence of copper 
powder has been previously investigated by Loose (A., 1909, i, 463), 
who obtained an oily product which, on saponification, yielded a 
non-crystallisable substance. This result is attributed to lack of 
uniformity in the pinene. 

The authors have also studied the action of ethyl diazoacetate on 
d-pinene (a, + 39°8° in-1-dem. tube) and have obtained a product which, 
when saponified, yields an acid, colourless needles, m. p. 123°, together 
with very small quantities of an isomeric acid, m. p. about 165°. With 
l-pinene (a,—31'1° in 1-dem. tube), on the other hand, the main 
product is the acid, m. p. about 165°, whilst only small amounts of the 
substance, m. p. about 123°, are obtained. The complete separation of 
the two acids is difficult, and it is suggested that the acid, C,,H,,0,, 
m. p. 123°, is derived from nopinene present in crude optically-active 
oil of turpentine. H. W. 


Bornylene Ozonide. Cart Harrizs and ReinsoLpD HAARMANN 
(Ber., 1913, 46, 2595—2596).—By the action of washed, 8% ozone on 
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bornylene in hexane solution, the ozonide, C,,H,,0,, was obtained as a 
white precipitate, which gradually decomposed after some time, but 
was fairly stable towards boiling water. In order to hydrolyse the 
product, bornylene was saturated with ozone in glacial acetic acid and 
the solution heated for thirty minutes. The solvent was then 
evaporated under reduced pressure and the residue distilled, when a 
pale yellow oil, containing a dialdehyde, b. p. 90—110°/16 mm., and a 
solid, b. p. 125—150°/18 mm., containing in all probability an 
aldehydic acid, were obtained. : J.C. W. 


Research on the Eucalypts of Tasmania and their Essential 
Oils. Ricnwarp T. Baker and Henry G. SmitH (Reprint from the 
Proc. Roy. Soc. Tasmania).—Oils distilled from leaves of the various 
species of eucalyptus occurring in Tasmania have been examined with 
a view to ascertain their composition and economic value, and of 
using some of the data thus obtained as a guide in deciding certain 
outstanding taxonomic problems in connexion with the genus. The 
results show that the twenty-one species found in Tasmania may be 
divided into groups as follows : 

I. Eight species yielding oils containing over 50% cineole, much pinene, 
but no phellandrene or piperitone. The characters of the oils from 
these species are as follows: Lucalyptus cordata, Di 0°9138, ap +9°3°, 
ny 14965, saponification number 14°8, soluble in 1:25 vols. of 70% 
alcohol ; contains cineole 62%, d-pinene, and esters. H. Muelleri, 
Di; 0°9096, ap +10°4°, nf 1°4629, saponification number 15:3, soluble 
in 4 vols. of 70% alcohol ; contains cineole 60%, d-pinene, and esters. 
E. Perriniana, Dj} 09119, ay +8°9°, ni 14651, saponification number 
10:3, soluble in 2 vols. of 70% alcohol ; contains cineole 68%, d-pinene, 
esters, and sesquiterpene. . Rodwayi, Dij 0°9075, ap +10°6°, 
n> 14653, saponification number 3°9, soluble in 6 vols. of 70% alcohol ; 
contains cineole 64%, d-pinene, and sesquiterpene. . unialata, 
Di} 0°9179, ay +3°1°, ni} 1°4690, saponification number 11:1, soluble 
in 1°75 vols. of 70% alcohol ; contains cineole 62%, d-pinene, esters, 
and sesquiterpene. LZ. urnigera, Di} 0°9088, a, +11°8°, nF 1°4638, 
soluble in 5 vols. of 70% alcohol ; contains cineole 63%, d-pinene, and 
esters. JZ. vernicosa, D}} 0°9038, ay +11°3°, ni 1°4651, saponification 
number 5°9, soluble in 1 vol. of 80% alcohol ; contains cineole 59%, and 
d-pinene, J. globulus, as already frequently recorded. 

II. Two species yielding oils containing cineole from 25—50%, as 
well as pinene and phellandrene. Z. Gunnii, Dj} 09014, ap +1°5°, 
my 1°4752, saponification number 6°7, soluble in 4 vols. of 80% alcohol ; 
contains cineole 41%, d-pinene, phellandrene, esters, and sesquiterpene. 
E. viminalis, Di} 0°9154, ap +4°2°, n¥ 14711, saponification number 
9°5, soluble in 1 vol. of 80% aicohol; contains 50% cineole, d-pinene, 
phellandrene, esters, and sesquiterpene. 

IIL Two species yielding oils with over 50% cineole, phellandrene 
largely replacing pinene, and piperitone being present. J. linearis, 
Di} 0°9096, ay —10°2°, n# 1:4659, saponification number 5:8, soluble 
in 6 vols. of 70% alcohol; contains cineole 52%, with phellandrene, 
piperitone, and sesquiterpene. J. Risdont, Dj} 0°9045—0°9145, 
ay — 0°3° to 14°6°, np 1°4660 (at 19°) to 1:4733 (at 16°), saponification 
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number 21°3—27, soluble in 1:25—5 vols. of 70% alcohol; contains 
cineole 56—58%, phellandrene, piperitone, and esters. 

IV. Seven species yielding oils containing much phellandrene, less 
than 25% of cineole, and having piperitone present. Z. amygdalina, 
Dii 0°8668—0°8848, ay - 59°19 to — 75°1°, nif 1:4761—1-4790, 
saponification number 2°9—3:2, soluble in 7 vols. of 70% alcohol ; 
contains cineole 12—24%, phellandrene, piperitone and _ sesqui- 
terpene. JL. coccifera, Di} 0°8810, ap — 35°8°, nj} 1:4831, saponification 
number 4°9, insoluble in 10 vols. of 80% alcohol; contains cineole 
less than 5%, phellandrene, piperitone and eudesmol. JZ. Dele- 
gatensis, Dj} 0°8664, ay -48°4°, nj 1°4828, saponification number 
3°1, insoluble in 10 vols. of 80% alcohol; contains traces of 
cineole, and is chiefly composed of phellandrene with some piperitone 
and sesquiterpene. ZL. regnans, Di} 0°8802—0°8879, ay — 28°4° to 31°1°, 
ny 1:4882—1°4901, saponification number 13:2—15-4, soluble in 
5vols. of 80% alcohol ; contains phellandrene, eudesmol, piperitone, 
esters, sesquiterpene and traces of cineole. JZ. taeniola, Dj; 0°8864, 
ay —27°6°, ny 1:4872, saponification number 3:2, soluble in 5 vols. 
of 80% alcohol ; contains cineole 7%, phellandrene, piperitone, eudesmol 
and sesquiterpene. JZ. virgata, Dj} 0°8883, ap —20°9°, np 1°4819, 
saponification number 3°3, soluble in 3 vols. of 80% alcohol ; contains 
cineole 21%, phellandrene, piperitone, eudesmol and sesquiterpene. 
EL. obliqua, Di3 0°8836—0°8845, ap — 242° to 28°8°, mp 1°4839 (at 19°) 
to 14852 (at 24°), saponification number 7°2—8:'1, soluble in 3—4 
vols. of 70% alcohol; contains phellandrene, aromadendral, less than 
5% of cineole and no piperitone. 

The two remaining species do not fall readily into any of the above 
groups. J. acervula, Dj} 0°8956, ap —1°1°, nif 1:4756, saponification 
number 32°8, soluble in 1 vol. of 80% alcohol ; contains cineole 21%, 
d-pinene, phellandrene, geraniol, gerany] acetate, liquid and solid 
paraffins, sesquiterpene. £. phlebophyllia, Di} 08925, ay —22°4°, 
ni} 1°4761, saponification number 3:2, insoluble in 10 vols. of 80% 
alcohol ; contains cineole 9%, /-pinene, phellandrene and eudesmol. 

The cineole was determined by the resorcinol method. T. A. H. 


The Presence of the 8-Carbon Ring in Normal Caoutchoucs. 
Cart Harries (Ber., 1913, 46, 2590—2595. Compare this vol., i, 
286).—The author has succeeded in degrading Para caoutchouc to cyclo- 
octane-1 : 5-dione. The caoutchouc regenerated by heating the dihydro- 
chloride with pyridine (this vol., i, 380) was converted into the 
diozonide in ethyl acetate solution, and the residue, after removing 
the solvent under reduced pressure, was heated for an hour with water 
at 125°. The filtrate was then neutralised with calcium carbonate, 
filtered, evaporated in a vacuum, and extracted twenty times with ether. 
The extract was distilled, and the fraction b. p. 60—90°/14 mm. 
contained chiefly levulinaldehyde, the fraction b. p. 100O—125°/14 mm. 
partly solidified and contained cyclooctane-| :5-dione, and the fraction 
b. p. 180—200°/14 mm. deposited non-aldehydic crystals, m. p. 88°. 
The syrup of calcium salts was acidified and extracted with ether, and 
the extract distilled. The products included much formic and Jevulic 
acids and an oily ketonic acid, b. p. 160—180°/14 mm. 

4m 2 
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The fraction containing cyclooctane-1 :5-dione was redistilled, and 
the pale yellowish-green distillate, b. p. 107—110°/14 mm., was found 
to solidify in ice to large, colourless leaflets. It was difficult to remove 
the last traces of levulinaldehyde, so the disemicarbazone, C,,H,,O,Ng, 
was prepared. It forms a white, crystalline mass, m. p. 186°5° 

The variety of products shows that the regenerated caoutchouc 
consists of a mixture of at least three forms, due to the displacement 
of the double linkings in the 8-ring, but the formation of so much 
levulinaldehyde and acid indicates that a large part of the caoutchouc 
is regenerated in its natural form. The degradation into cyclobutane- 
1 :5-dione is represented by the scheme : 


( OMe ~ ( CCH,” co 
FN rH) | 2HCl H,0” SCH, Ozone a 
ne > SIS #, 
ie omg oe ee 
CMe le a C:CH, y CO 


J.C. W. 


Estimation of Free Sulphur in Vulcanised Caoutchouc. 
Paut Bary (Rev. gen. Chim. pure appl., 1913, 16, 142—145).— 
Polemical against Alexander (this vol., i, 67), and in agreement with 
Hinrichsen and Kindischer (A., 1912, i, 706). F. M. G. M. 


New Glucosamine Compound and the Constitution of 
Chitin. Yasurro Korake and Yosuita Sera (Zeitsch. physiol. Chem., 
1913, 88, 56—72).—a- and fB-Modifications of lycoperdin, 

, C)3H,O.N, 

are obtained from the fungus Lycoperdon gemmatum. Both show the 
biuret and iodine reactions and reduce Fehling’s solution : they occupy 
@ mean position between the polypeptides and polysaccharides. 

a-Lycoperdin is insoluble in water and crystallises in characteristic, 
granular crystals, [a], —6°7°, changing to —5°28°. 1t becomes black 
at 240°. £-Lycoperdin forms a soluble sulphate crystallising in 
needles. 

On hydrolysis, 90% of glucosamine and 14% of formic acid are 
obtained, equivalent to the formation of two molecules of glucosamine 
and one molecule of formic acid. Constitutional formule are assigned 
to lycoperdin and to chitin, which is assumed to contain four glucos- 
amine molecules, in all of which the NH, group is acetylated. The 
carbon to which the amino-group is attached is supposed to be 
directly joined to the potentially aldehydic carbon in the next molecule. 

E. F. A. 


Application of the Bio-chemical Method to Gentiana 
acaulis, L. Isolation of a New Glucoside; Gentiacaulin. 
Marc Bripet (J. Pharm. Chim., 1913, [vii], 8, 241—250).—Investiga- 
tion of a purified alcoholic extract of Gentiana acaulis showed that it 
contained products hydrolysable by both invertase and emulsin, and in 
addition a new glucoside, which is not attacked by emulsin, which was 
isolated and characterised. No gentiopicrin was present. 


, 
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The new glucoside, gentiacawin, C,y,H,,0,., crystallises from hot 
alcoholic extracts of the plant in transparent, golden-yellow needles, 
has no definite melting point, but decomposes from 145° to 160°, and is 
levorotatory, [a], —63°84° in water. It is precipitated by lead 
subacetate solution, gives an unstable green coloration with ferric 
chloride, and reduces Fehling’s solution on boiling. It is hydrolysed 
by boiling dilute sulphuric acid, yielding xylose and gentiacaulein, 
m. p. 177°, crystallising in bright yellow needles, soluble in alcohol or 
ether, and dissolving in alkalis to give solutions which rapidly become 
dark brown on exposure to air. 2 & = 


Gitonin, a New Digitalis Glucoside. Apotr Winpaus and 
A. ScHNECKENBURGER (Ber., 1913, 46, 2628—2633).—Merck’s “ digi- 
tonin” (compare Kiliani, A., 1911,i, 139) is not an individual substance, 
but contains another glucoside to which the name gitonin is applied. 
The solubilities of the two substances in alcohol vary considerably with 
the strength of the solvent. Gitonin, C,,H.,0,., is less soluble in 95% 
alcohol, but more soluble in 85% alcohol, than digitonin, and was obtained 
in white, amorphous granules when a solution of 100 grams of crude 
material in 3 litres of 95% alcohol was left for some weeks, It 
decomposes at 272°, has [a]} —50°69°, and gives a rose-red to wine-red 
coloration on boiling with concentrated hydrochloric acid. It forms 
an additive compound, C,,H,.,0,,, with cholesterol, in sparingly soluble, 
small, slender needles, and a similar compound, C,,H,,,0.,, with 
stigmasterol (compare digitonin compounds, A., 1909, i, 172). 

After hydrolysis with alcoholic hydrochloric acid, water caused the 
crystallisation of gitogenin, C,,H,.O,, which was obtained pure after 
many recrystallisations, in the form of white, narrow leaflets, m. p. 
271—272°. It is indifferent towards hydroxylamine, but forms a 
diacetyl derivative, long needles, m. p. 243—244°, a dipropionyl 
derivative, long, narrow leaflets, 195—196°, and yields on oxidation 
with chromic acid, a dibasic acid, C,,H,,O,, m. p. 242—243°, the 
methyl ester of which crystallises in leaflets, m. p. 145—146°. The 
sugar syrup did not readily crystallise, although it contained much 
galactose. The presence, in addition, of 21% of pentoses agrees with 
the equation: C,,H,,0,, + 4H,O = C,,H,,0, + 30,H,,.0, + C,H,,0;. 

J.C. W. 


Mustard Oil Glucosides. II. Glucocheirolin. WitHELm 
ScuneiwEr and Lupwie A. Scuitz (Ber., 1913, 46, 2634—2640. 
Compare A.,1912,i, 1007).—The isolation of the glucoside, glucocheirolin, 
from wallflower seedsisdescribed. Thecrudesubstance was obtained from 
the dry, fat-free seeds by extraction with several large portions of alcohol 
which had been dried over sodium. The different fractions contained 
products in which the proportion, K :8 : N, varied, but approached more 
and more to the expected value 1:3:1. The very hygroscopic 
glucoside was then dissolved in water, clarified by shaking with litharge, 
then quickly treated with lead acetate, and filtered. After precipitating 
the dissolved Jead and exactly neutralising, the solution was concen- 
trated in a vacuum and stirred into absolute alcohol. The precipitate 
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was then recrystallised a few times from much 90% alcohol, and finally 
obtained in small, colourless needles, m. p. 158—160°. 

Glucocheirolin, C,,H,.0,,NS,K,H,O, only parts with water after 
some days in a hot exhausted desiccator over phosphoric oxide. It is 
tasteless, has [a]j —21°56° to —21-09°, and gives up one molecule of 
sulphuric acid on boiling with acidified barium chloride. When silver 
nitrate is added to the dilute solution, the cheirolin silver sulphate 
separates after a time as a jelly, in which crystal-centres slowly appear, 
and finally smal], feathery needles, C;H,O,NS,,Ag,80,,H,O, decomp. 
154°, are deposited. The behaviour of glucocheirolin is similar to that 
of sinigrin and accords with the constitution : 

SO,Me°CH,°CH,:CH,°N(0:SO,K)-S-C,H,,0,. 
J.C. W. 


Derivatives of a- and 8-Bromopicrotoxinins. Paunt HorrmMann 
(Ber., 1913, 46, 2793—2801).—The author now finds that picro- 
toxinin really has the old formula, C,,H,,0,, not C,,H,,0, (A., 1912, 
i, 709). 

By treatment with boiling aqueous potassium hydroxide and 
subsequent acidification, a-bromopicrotoxinin yields an acid, 

C,;H,,0;Br, 

m. p. 248° (decomp.), needles containing H,O or prisms, [a]7* — 28°51’ 
in alcohol (c= 2°889) (methyl ester, m. p. 218°, [a]i* — 29°21’; ethyl 
ester, crystals, [a]>° — 31°59’), a boiling alcoholic solution of which is 
reduced by zinc dust and aqueous ammonium chloride to a-picrotoxininic 
acid, C,,H,,0,, m. p. 209° (decomp.), [a]j* -4°53’ in alcohol 
(c=5°981). a-Picrotoxininic acid reacts additively with bromine, 
reduces alkaline potassium permanganate in the cold and Fehling’s 
solution and ammoniacal silver oxide solution by heating, and neutral- 
ises 1 mol. of sodium hydroxide at the ordinary temperature and 
2 mols. on the water-bath. It forms a methyl ester, m. p. 182°, 
alp> —9°44’ in alcohol (c=1°970), and ethy/ ester, m. p. 159°, 
tee — 8°4’ (c = 4'238) ; its potassium salt reacts with aqueous bromine 
to form an acid, C,,H,,O,Br,H,O, m. p. 236° (decomp.), [a]h* — 58°2’ 
in alcohol (¢=3'532). By reduction with palladous chloride and 
hydrogen at 2 atmospheres, a-picrotoxininic acid yields a-dihydropicro- 
toxininic acid, C,,H..0,, m. p. 232 (decomp.), [a]i* — 4°10’ in alcohol 
(c= 2:006), which is also a lactonic acid, since it neutralises one mol. of 
alkali in the cold and 2 mol. on the water-bath. By boiling with 
2N-sulphuric acid, a-picrotoxininic acid is converted into an isomeride, 
B-picrotoxininic acid, C,,H,.0,, m. p. 235° (decomp.), [a]f* — 48° in 
alcohol (c= 9°254) (methyl ester, m. p. 204°, [a]7° — 50°’ in alcohol 
[c= 1°049] ; ethyl ester, m. p. 198°, [a]f° — 49°57’ in alcohol [c = 2°436)), 
which is stable to aqueous bromine, does not reduce Fehling’s solution 
or ammoniacal silver oxide solution, and neutralises only 1 mol. of 
alkali on the water-bath. C. 8. 


Chlorophyll. XXII. Degradation of the two Components 
of Chlorophyll by Alkalis. Ricnarp WILLsTATTER, Max FiscHEr, 
and Lennart Forsin (Annalen, 1913, 400, 147—181. Compare A., 
1908, i, 198 ; 1910, i, 126; 1911, i, 392)—The monocarboxylic acids, 
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phyllophyllin and pyrrophyllin, obtained as the final products of the 
action of alcoholic potassium hydroxide on chlorophyll, are produced, 
not one from each component of the chlorophyll as might be expected, 
but both from each component. An explanation of this is to be found 
in Willstitter and Utzinger’s lactam theory of the brown phase 
(A., 1911, i, 392). The first action of the alkali on, for example, 
chlorophyll-a, indicated in the colour phase, is rupture of the lactam 
group and its closure in another direction, yielding chlorophyllin-a 
(lactam group, ‘CO-N - closed and the a- and B-carboxyl! groups free) 


and isochlorophyllin a estos group, *CO°N a , closed and f- and y- 


carboxyl groups free); in the subsequent eae caused by the 
alkali, the lactam groups disappear and the f-carboxyl group is 
destroyed, so that the difference between phyllophyllin and pyrrophyllin 
is due probably to the different positions of the carboxyl groups a 
and y. 

Rapid hydrolysis of chlorophyll by hot alkalis yields mainly 
isochlorophyllins a and 6 (from which phytochlorin-e and phytorhodin-g 
respectively are obtained by eliminating the magnesium by acids) ; in 
the cold, the chief products are chlorophyllin-a and -b, from which 
phytochlorin-g and the feebly basic phytorhodins-k and -i are re- 
spectively obtained by the action of acids. In the a@ series, every 
change shown in the diagram has been accomplished. 

Chlorophyll-a 
% 
x \ 


—Phytochlorin-y<-—Chlorophyllin-a isoChlorophyllin-« —-> Phytochlorin-e — 
! | 
v Y 
Glaucoporphyrin <—— Glaucophyllin Cyanophyllin ——> Cyanoporphyrin 
1 ! 


Y Y 
Rhodoporphyrin <—— Rhodophyllin Erythrophyllin —-> Erythroporphyrin 
{ 


Y 
-> Pyrroporphyrin <—— Pyrrophyllin Phyllophyllin ——> Phylloporphyrin — 
The degradation of chlorophyll-b is more difficult, because the 
second oxygen atom must be reduced without any elimination of 
carbon dioxide occurring; this has been effected _ by means of con- 
centrated methyl-alcoholic potassium hydroxide in the presence of 
pyridine, whereby even the very unstable phytorhodin-g has been 
degraded to phylloporphyrin. 
Chlorophyll-d 
ff \ 
\ 
Phytorhodin- <-— Chlorophyllin-b isoChlorophyllin-b ——> et 
k and - | 
| Rubiphyllin ——> Rubiporphyrin 


| 

| \ | 

Pyrroporphyrin <-— Pyrrophyllin Phyllophyllin —-—> Phylloporpayrin <—' 

The differentiation and identification of the preceding porphyrins 

have been effected by the partition method (between hydrochloric acid 
and ether). 
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Potassium isochlorophyllin-a, C,,H,,0,N,MgK,, a dark blue powder 
with a pale green streak, is obtained by boiling gently methylchloro- 
phyllide-a with concentrated methy!-alcoholic potassium hydroxide for 
five minutes and, after further suitable treatment of the solution and 
dilution with water, adding potassium chloride. Its solutions, in contrast 
to those of chlorophyllin-a, are intensely fluorescent. By heating with 
pyridine (3 parts) and methyl-alcoholic potassium bydroxide (10 parts) 
at 150—155° in a silver autoclave for four or five hours, it yields the 
easily soluble potassium salt of the very unstable cyanophyllin, 
C,,H,,0,N,Mg. Cyanophyllin is a weaker acid than the isomeric 
glaucophyllin and is not extracted from ether by 0°003% aqueous 
ammonia. Its solutions are splendidly blue and intensely fluorescent. 
By treatment with strong hydrochloric acid it is converted into 
cyanoporphyrin, C,,H,.O0,N,, reddish-brown needles. 

Erythrophyllin, C,,H,,0,N,Mg, is prepared from chlorophyll-a by 
boiling with pyridine and methyl] alcoholic potassium hydroxide and, 
after the hydrolysis, heating the alkaline mass in an autoclave at 
exactly 175—180°; the potassium salt, obtained by diluting with 
water, is then decomposed by sodium dihydrogen phosphate. Erythro- 
phyllin crystallises in pointed rhombic plates, forms a dimethyl ester, 
C,;,H,.0,N,Mg, long, red prisms, and has weaker acidic properties than 
rhodophyllin. It is converted into phyllophyllin by methyl-alcoholic 
potassium hydroxide at 200—210°. Mixtures of cyanophyllin, 
erythrophyllin, and phyllophyllin can be separated by treating the 
ethereal solution with 0°2% disodium hydrogen phosphate which 
extracts the strongest acid, cyanophyllin; somewhat concentrated 
disodium hydrogen phosphate or not too dilute aqueous ammonia 
then removes erythrophyllin, the phyllophyllin remaining in the 
ethereal solution, 

Erythroporphyrin, C,,H,,0,N,, red, silky prisms, obtained by treat- 
ing erythrophyllin with concentrated hydrochloric acid and a little 
ether, forms a hydrochloride, pale red needles (insoluble in dilute 
hydrochloric acid), and a dimethyl ester, C,,H,,O,N,, brown or reddish- 
brown prisms, the hydrochloride of which is easily soluble in hydro- 
chloric acid. 

Di- and mono-basic phyllins derived from the 5 component of 
chlorophyll are most readily obtained from methylchlorophyllide-d. 
This substance, dissolved in pyridine, is completely hydrolysed by 
gentle boiling for five minutes with methyl-alcoholic potassium 
hydroxide, and the blood-red, fluorescent, alkaline solution is heated 
at 150—155° (whereby an unstable phyllin is obtained, the solution of 
which in ether is green and in alcoholic alkali blue and fluorescent), 
and finally at 165—170° after dilution with more alcoholic potassium 
hydroxide. The product is now the potassium salt, bluish-violet 
crystals, of rubiphyllin, from which rubiphyllin, C,,H,,0,N,Mg, is 
obtained by treatment with sodium dihydrogen phosphate. Rubiphyllin, 
which is more easily obtained by hydrolysing methy]lphxophorbide-6 
or phytorhodin-g with methyl-alcoholic potassium hydroxide and 
heating the resulting solution with magnesium oxide at 170°, crystal- 
lises usually in triangular leaflets ; its crystalline powder is bluish-black. 
Rubiphyllin, unlike erythrophyllin and rhodophyllin, is not extracted 
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from its ethereal solution by 0°5% disodium hydrogen phosphate, but is 
at once removed by a 1% solution ; the dipotassium salt, 
Cy3Hg,0,N,MgK., 

is a violet powder, which reacts with methyl sulphate to form rubi- 
phyllin dimethyl ester, C,,H,,0,N,Mg, olive-brown prisms. Rubi- 
porphyrin, C,,H,,0,N,, obtained by dissolving the preceding potassium 
salt in 20% hydrochloric acid, crystallises in rhombic leaflets which are 
olive-brown, in transmitted light, and forms a hydrochloride, olive- 
brown prisms, and dimethyl ester, C,,H,,O,N,, violet prisms. 

By heating with methyl-alcoholic potassium hydroxide above 170°, 
rubipbyllin is converted into phyllophyllin, which is identified as the 
characteristic calcium salt. 

By hydrolysing a pyridine solution of methylchlorophyllide-b with 
methyl-alcoholic potassium hydroxide in the cold, chlorophyllin-d is 
obtained, but always accompanied with isochlorophyllin-6 ; consequently, 
the degradation products of the former are always contaminated with 
the phyllins of the iso-series, the final products at 205—210° being 
pyrrophyllin and phyllophyllin. Pure pyrrophyllin can be obtained by 
hydrolysing methylphzophorbide-b by methyl-alcoholic potassium 
hydroxide in the cold, and heating the resulting alkaline solution with 
magnesium oxide in a silver autoclave; up to 200°, several still 
unknown phyllins are formed, but after heating for five hours at 220°, 
the product is pyrropbyllin, which is identified by conversion into 
pyrroporphyrin. The latter is obtained directly when phytorhodins-¢ 
and -k% are heated at 205—210° with methyl-alcoholic potassium 
hydroxide alone. 

Phytorhodins-i and -k, the latter usually predominating, are 
obtained together by several methods; the hydrochloric acid number 
of & is 14—14°5, of ¢ 15—16, so that their separation requires very 
careful fractionation with 14% hydrochloric acid. The best method of 
preparing them isas follows. Chlorophyll (from stinging-nettle leaves) 
is kept in petroleum for a few weeks until allomerisation is complete. 
The solution is shaken with concentrated methyl-alcoholic potassium 
hydroxide until the hydrolysis of the chlorophyll is complete, and then 
with hydrochloric acid to remove the magnesium. The products are 
dissolved in ether, the more basic constituents are removed by repeated 
extraction with 13% hydrochloric acid, and finally the brown ethereal 
solution is treated with 14—-14°5% hydrochloric acid to remove 
phytorhodin-k, and with 17% hydrochloric acid to separate phyto- 
rhodin-z ; the substances require still further purification. 

Phytorhodin-k, C,,H,,0,N,, black, metallic leaflets, and phytorhodin-i, 
C,,H,,0,N,, black, metallic leaflets, resemble one another in their 
solubilities, but give different colour reactions with potassium hydr- 
oxide, cesium hydroxide, formic acid, and concentrated nitric acid. 

By the term ‘hydrochloric acid” number of a chlorophyll deriv- 
ative, the author denotes the percentage strength of the hydrochloric 
acid which is required to extract about 2/3 of the solute from the 
solution of the derivative in a volume of ether equal to that of the 
hydrochloric acid. A more rigidly defined number, however, is 
required for the differentiation of substances which have very nearly 
equal basicities. This is found in the “partition” number, which 
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represents the percentage amount of a substance extracted under 
definite conditions from ethereal solution by hydrochloric acid of a 
definite strength ; the conditions are, 3 milligrams of substance, 1 litre 
of ether, and 100 ¢.c. of hydrochloric acid, the extraction lasting one 
minute. The concentration of the acid is either that denoted by the 
inydrochloric acid number, or, in the comparison of substances of 
different basicity, any other concentration suitable for the extraction. 
The value of the partition number is illustrated by the comparison 
of phylloporphyrin and pyrroporphyrin ; both have hydrochloric acid 
number 0°5, but the partition number of the former is about 35 and of 
the latter about 4. C. 8. 


Chlorophyll. XXIII. Parent Substances of the Phyllins 
and Porphyrins. Ricwarp WILLsTATTER and Max Fiscuer (Annalen, 
1913, 400, 182—194).—Since the degradation of bemin and of 
chlorophyll yields similar, but not identical, porphyrins, which, however, 
give identical products by oxidation (A., 1910, i, 499) and by reduction 
(A., 1912, i, 41), and since the dissimilarity of the porphyrins is 
possibly conditioned by differences in the position of the carboxyl 
groups, the elimination of the latter becomes a matter of prime 
importance. This has been accomplished with the phyllins and 
porphyrins derived from chlorophyll. The decarboxylation of chloro- 
phyll derivatives by heating with methyl-alcoholic potassium hydr- 
oxide in a sealed tube proceeds only as far as the monocarboxylic acid, 
decomposition then beginning at 250° with the formation of hemo- 
pyrrole and amorphous, brown products. Complete removal of carbon 
dioxide from the carboxyl groups, however, is effected by heating 
rapidly and carefully with soda-lime ; the yields are small because the 
product decomposes at temperatures below the temperature of forma- 
tion. Potassium rhodophyllin is mixed with soda-lime (free from iron), 
and is heated in small quantities rapidly and carefully by a naked 
flame until the colour changes suddenly from pale grey to brown. 
The mass is rapidly cooled, moistened with water, and extracted with 
warm ether. ‘The ethereal solution is well washed with potassium 
hydroxide and with 5% hydrochloric acid. After washing finally with 
dilute ammonia and concentrating the ethereal solution, a substance, 
C,,H,,N,Mg, m. p. about 205°, bluish-violet crystals, is obtained, which 
is called aetiophyliin, and is the parent of the phyllins. Aetiophyllin 
forms violet-red, intensely fluorescent solutions, and in ether is 
remarkably stable to 4—7% hydrochloric acid ; in petroleum, however, 
even 0°05% hydrochloric acid changes the colour of the solution to that 
of aetioporphyrin. 

Porphyrins lose carbon dioxide much less readily than phyllins, so 
that the best method of preparing aetioporphyrin, the parent of the 
porphyrins, is by treating an ethereal solution of aetiophyllin with 20% 
hydrochloric acid, whereby the magnesium is at once replaced by 
hydrogen. Aetioporphyrin, C,,H,,N,, m. p. about 280°, hydrochloric 
acid number 3, partition number for 3% hydrochloric acid 40 (compare 
preceding abstract), is obtained in violet, crystalline crusts, and forms a 
styphnate, C,,H,,.N,,C,H,O,N,, m. p. 170°, red prisms, by which it is 
best purified. It also forms a hydrochloride, olive-brown needles 
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picrate, red prisms, aurichloride and platinichloride, and yields charac- 
teristic complex compounds with salts of the heavy metals. 

Phylloporphyrin, pyrroporphyrin, and rhodoporphyrin when heated 
with soda-lime each yields aetioporphyrin, thus confirming Willstiitter’s 
theory that the two former are different because of the difference 
in the position of the carboxyl group. 

Aetiophyllin can be obtained from aetioporphyrin by treating a 
concentrated ethereal solution of the latter with magnesium methyl 
iodide (Willstitter and Forsén, this vol., i, 499), and subsequently 
with sodium dihydrogen phosphate. 

The absorption spectrum of aetiophyllin is very similar to that 
of pyrrophyllin, and that of aetioporphyrin to that of pyrroporphyrin, 
but contains much stronger bands. C. S. 


The Quantitative Dyeing of Silk with Basic Dyes. H. 
SatvaTeRRA (J. pr. Chem., 1913, [ii], 88, 502—504. Compare this 
vol., ii, 258).—Quantitative experiments on the dyeing of silk witha 
number of magenta-dyes show that the amount of these dyes taken up 
by the silk is proportional to their molecular weights, and thus supports 
the view that the dyeing of silk is a chemical process analogous to 
salt-formation. F. B. 


Constitution of the So-called a- and £-Halogendiphenacyls. 
Oskar Wipman [with G. Karu Atmstrém] (Anvalen, 1913, 400, 
86—130).—The constitutions previously ascribed to the a- and 
B-halogendiphenacyls (A., 1909, i, 822) are withdrawn and are to be 
replaced by the following: a-chlorodiphenacyl is cis-2-chloro-3 : 4- 

Ph:CH:CH-. 


oxido-3 : 5-diphenyltetrahydrofuran, og | »0, and £ -chloro - 


Cl-CH-CPh” 
diphenylacyl is the corresponding trans-isomeride, 
Ph-CH-CH-. 
“hy 
of | 0 
i 


H°CCl-C:Ph” 
The evidence on which these constitutions are based is given below 
the most important proofs being furnished by the reactions of the a- 
and f£-halogendiphenacyls with aniline and with hydrazine hydrate. 
Paal and Demeler’s statements, that only a-bromodiphenacy] results 
from the interaction of alcoholic sodium ethoxide and w-bromoaceto- 
phenone and that the a-compound is changed to the f-isomeride by 
boiling alcohol, are incorrect. The authors show that a-chloro(or 
bromo-)-diphenacyl is unchanged by boiling alcohol, but that in the 
presence of sodium chloride and a little sodium hydroxide, it is 
converted almost quantitatively into the B-isomeride in twenty-four to 
forty-eight hours at the ordinary temperature. In the preparation of 
the halogendiphenacyls, therefore, both isomerides are formed, the 
amount of the B-compound being greater the longer the substances 
are kept in contact with the alcoholic, alkaline mother liquor. Since 
B-halogendiphenacyl can be converted indirectly into the a-compound 
(loc. cit.), the two compounds are most probably stereoisomeric. 


¥ 
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B-Chlorodiphenacy] (¢rans-2-chloro-3 : 4-oxido 3 : 5-diphenyltetrahydro- 
furan) has m. p. 147—148°, not 154—155°, as stated in the literature. 
The course of the reaction whereby w-halogenacetophenones and 
alcoholic sodium etboxide yield oxido-tetrahydrofurans is, in its first 
stage, probably analogous to those described by Darzens (A., 1905, 
i, 116) and by Claisen (A., 1905, i, 286), in which ketones or aldehydes 
condense with esters of halogenated fatty acids in the presence of 
sodium ethoxide or of sodamide to form esters of substituted glycidic 
. ; CH:COPh 
acids: 2CH,Cl-COPh + NaOH = O<bph-CH,Cl + NaCl+H,0. The 
intermediate product then does not yield a four-membered ring by loss 
of hydrogen chloride, but is’ converted into a furan derivative, 
CH-CHPh 
<b Ph-CHC! 
supported by experimental evidence. With regard to the formation 
of the oxido-group, the authors find that w-chloro- or bromo-aceto- 
phenone and benzaldehyde in the presence of alcoholic sodium ethoxide, 
in accordance with Darzen’s statement that esters of halogenated fatty 
acids condense preferentially with aldehydes rather than with ketones, 


yield not a trace of a furan derivative, but a swhstance, m. p. 89—90°, 
CHPh 

i . - B- @ ont i , 

which proves to be a-benzoyl-B-phenylethylene oxide, O< bn. COPh 


>0O. The two suppositions in this explanation are 


The second supposition, that a ketone containing a halogen atom in 
the y-position to the carbonyl group is capable of yielding a furan 
derivative, is supported by the behaviour of a substance described by 
Perkin (T., 1885, 47, 842) as phenyl w-bromopropyl ketone; this 
substance, however, does not exhibit the properties of a ketone, and 
is most probably 2-bromo-5-phenyltetrahydrofuran. 

By heating with a large excess of 99% hydrazine hydrate, a-chloro- 
diphenacyl (cts-2-chloro-3 : 4-oxido-3 : 5-diphenyltetrahydrofuran) _ is 
converted into a substance, C,,H,.N,, m. p. 139—140°, faintly yellow, 
rhombic plates, which proves to be 3: 5-diphenylpyridazine (Almstrém, 
this vol., i, 1240). 

By treatment with boiling aniline, a-chlorodiphenacyl yields a 
substance (I1.), C,.H,,NCIl, m. p. 146—147°, faintly yellow plates, 
whilst B-chlorodiphenacy] (¢rans-2-chloro-3 : 4-oxido-3 : 5-diphenyltetra- 
hydrofuran) yields a substance (II.), C..H,,ON, m. p. 150°, citron- 
yellow needles, which forms yellow solutions with bluish-green 
fluorescence. The constitutions of the substances I. and II. were 
elucidated after the discovery (compare Almstrém, loc. cit.) that 
1 :3:5-triphenylpyrrol-2-one (which is isomeric with II.) is converted 
by phosphorus trichloride into 2-chloro-1 : 3 : 5-triphenylpyrrole (which 
is isomeric with I.), and by phosphorus pentachloride into 2: 4-di- 
chloro-1 ;3 ;5-triphenylpyrrole. Since the last substance is also formed 
by the action of phosphoric and phosphoryl chlorides on I., it follows 
that I. must be 4-chloro-1:3:5-iriphenylpyrrole. Substance II. is 
then easily proved to be 4-hydroxy-1:3:5-triphenylpyrrole, since it 
forms an acetyl derivative, m. p. 132—133°, colourless needles, by 
treatment with aqueous sodium hydroxide and acetyl chloride in 
acetone at 0°, and is converted into 1. (4-chloro-1 : 3 : 5-triphenylpyrrole) 
by phosphorus trichloride at 170—190°. 
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By treatment with warm acetic anhydride and a little concentrated 
sulphuric acid, 4-hydroxy-1 : 3: 5-triphenylpyrrole or its acetyl deriv- 
ative yields 4-acetoxy-2-acetyl-1 : 3: 5-triphenylpyrrole, 
OAc*C-—CPh 
HoneNPhOC COMe, 

m. p. 189—190°, colourless needles, from which 4-hydroay-2-acetyl- 
1:3 :5-triphenylpyrrole, m. p. 180—181°, is obtained by hydrolysis with 
alcoholic sodium ethoxide. 

4-Chloro-1 : 3 :5-triphenylpyrrole is a very stable substance, and is 
not attacked by sodium amalgam, boiling alcoholic sodium ethoxide, 
nitrous acid, or boiling alkaline potassium permanganate. By treat- 
ment with boiling acetic anhydride and concentrated sulphuric acid, it 
yields 4-chloro-2-acetyl-1 :3:5-triphenylpyrrole, C,,H,,ONCI, m. p. 
136° (semicarbazone, m. p. about 236° [decomp.]), which reacts with 
benzaldehyde (1 mol.), 10% sodium hydroxide, and alcohol at the b. p. 
to form 4-chloro-2-cinnamoyl-1 : 3 : 5-triphenylpyrrole, C,,H,,ONCI, m. p. 
197°, stout, yellow needles. By reduction with hydriodic acid, D 1°22, 
and amorphous phosphorus at 160°, 4-chloro-1 : 3 :5-triphenylpyrrole 
yields 1:3:5-triphenylpyrrole, m. p. 150—151°, which reacts with 
boiling acetic anhydride and concentrated sulphuric acid to form 
2()-acetyl-1 : 3 :5-triphenylpyrrole, C,,H,,ON, m. p. 165—166°. 

By treatment with methylaniline at 130—140°, a- and  chlorodi- 
pheuacyls yield, not pyrrole derivatives, but phenacylmethylaniline. 

Now that the a- and B-halogendiphenacyls have been proved to be 
cis- and trans-2-halogen-3 : 4-oxido-3 : 5-diphenyltetrahydvofuran re- 
spectively, the nature of their additive compounds with halogen 
hydrides and acyl haloids (Paal and Stern, A., 1901, i, 154; Paal and 
Schulze, A., 1902, i, 229) is readily understood, and some inaccuracies 
in the statements of these investigators are easily detected. trans-2- 
Chloro-3 : 4-oxido-3 : 5-diphenyltetrahydrofuran and hydrogen chloride, 
best in warm glacial acetic acid, yield 2 : 3-dichloro-4-hydroxy-3 : 5-di- 
—_ 

CHCi-CPhCl 

is converted into 4-hydroxy-1:3:5-triphenylpyrrole and 4-hydroaxy- 
3 :5-diphenyl-1-p-tolylpyrrole, m. p. 152°, citron-yellow plates, by 
aniline and p-toluidine respectively on the water-bath. In a similar 
manner, trans-2-chloro-3 : 4-oxido-3 : 5-diphenyltetrahydrofuran and 
12% hydrogen bromide in glacial acetic acid at about 30° yield 2-chloro- 
3-bromo-4-hydroxy-3 : 5-diphenyltetrahydrosuran, m. p. 155° (decomp.). 
The substance is given this constitution, not that of the 4-bromo-3- 
hydroxy-isomeride, because it loses only hydrogen bromide, not both 
hydrogen chloride and bromide by treatment with alcoholic sodium 
ethoxide. Contrary to the statement of Paal and his collaborators 
(loc. cit.), the substance, being a bromohydrin, obviously contains 
a hydroxyl group ; the acetyl derivative, m. p. 89—90°, is obtained by 
the action of acetic anhydride and two drops of concentrated sulphuric 
acid. This acetyl derivative is identical with the additive compound 
(2-chloro-3-bromo-4-acetoxy-3 : 5-diphenyltetrahydrofuran) of f-chloro- 
diphenacyl and acetyl bromide described by Paal and his co-workers 
(loc. cit.). In a similar manner, the additive compound of £-bromodi- 
phenacyl and hydrogen chloride (é¢rans-3-chloro-2-bromo-4-hydroxy- 


phenyltetrahydrofuran, , m. p. 164° (decomp.), which 
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3 :5-diphenyltetrahydrofuran) yields an acetyl: derivative, m. p. 
89—90°, identical with the additive compound of 8-bromodiphenacy] 
and acetyl chloride. Knowing the constitutions of #-chloro- and 
bromo-diphenacyls, the author is able to assert that the two preceding 
acetyl derivatives, in spite of their similarities in appearance and 
m. p., are not identical, as stated by Paal (/oc, cit.). The assertion is 
proved, not only by a comparison of the corresponding propionyl and 
valeryl derivatives which differ in m. p. (see below), but also by the 
fact that by treatment with alcoholic sodium ethoxide, tvans-3-chloro-2- 
bromo-4-acetoxy-3 : 5-diphenyltetrahydrofuran (that is, the additive 
compound of B-bromodiphenacyl and acetyl chloride) yields trans-3- 
chloro-2-bromo-4-hydroxy-3 : 5-diphenyltetrahydrofuran, whilst érans-2- 
chloro-3-bromo-4-acetoxy-3 : 5-diphenyltetrahydrofuran (the additive 
compound of B-chlorodiphenacy! and acetyl bromide) is more exten- 
sively changed and yields cis-2-chloro-3 : 4-oxido-3 : 5-diphenyltetra- 
hydrofuran (a-chlorodiphenacyl). In a similar manner, ¢rans-2:3- 
dichloro-4-acetoxy-3 : 5-diphenyltetrahydrofuran, prepared by the addi- 
tion of acetyl chloride to B-chlorodiphenacyl or by treating trans-2 : 3- 
dichloro-4-hydroxy-3 : 5-diphenyltetrahydrofuran with acetic anhydride 
and concentrated sulphuric acid, is converted by alcoholic sodium 
ethoxide into drans-2 : 3-dichloro-4-hydroxy-3 : 5-diphenyltetrahydro- 
furan or trans-2-chloro-3 : 4-oxido-3 : 5-diphenyltetrahydrofuran, accord- 
ing as 1 or 2 molecules of the ethoxide are used. 

trans-3-Chloro-2-bromo-4-hydroxy-3 : 5-diphenyltetrahydrofuran (the 
additive compound of 8-bromodiphenacy! and hydrogen chloride) yields 
the propionyl derivative, C,.H,,.O,CIBr, m. p. 106°, and the valeryl 
derivative, m. p. 104—105°, by treatment with propionic anhydride 
and valeric anhydride respectively in the presence of a little con- 
centrated sulphuric acid. By similar treatment, trans-2-chloro-3-bromo- 
4-hydroxy-3 : 5-diphenyltetrahydrofuran (the additive compound of 
8-chlorodiphenacy] and hydrogen bromide) yields a propionyl derivative, 
m. p. 69°, and valeryl derivative, m. p. 93°. 

As stated by Paal and Schulze (loc. cit.), cis-2-halogen-3 : 4-oxido- 
3 : 5-diphenyltetrahydrofurans (a-halogendiphenacyls) do not react with 
halogen hydrides to form additive compounds (cis-2 : 3-dihalogen- 
4-hydroxy-3 : 5-diphenyltetrahydrofurans) ; moreover, these substances 
cannot be- prepared by the action of sodium ethoxide on the cis- 
2 : 3-dihalogen-4-acetoxy-3 :5-diphenyltetrahydrofurans (additive com- 
pounds of a-halogendiphenacyls and acetyl! chloride). 

Bromodeoxybenzoin, CHBrPh:COPh, and _bromopropiophenone, 
CHBrMe:’COPh, by treatment with cold alcoholic sodium ethoxide 
do not yield analogues of the a- and 8-bromophenacyls ; the former is 
converted into the benzoin, m. p. 131°, and the latter into an oily 
substance which does not contain bromine. C. 8. 


Conversion of Quinatoxines into Quinaketones and the 
Reduction of these to the Alkaloids of Cinchona Bark. AboLF 
KaurMann and Max Huser (Ber., 1913, 46, 2913—2924). Rabe and 
collaborators have shown (A., 1910, i, 417) that of the four asym- 
metric carbon atoms in the chief cinchona alkaloids, that numbered 3 
(loc. cit.) is the principal source of the isomerism among the alkaloids, 
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and have explained the apparent formation of a single ketone from 
each pair of isomerides (A., 1909, i, 252) by assuming that the 
ketone is tautomeric in each case. They have also shown (Abstr., 1911, 
i, 742) that cinchotoxine can be converted into cinchoninone and the 
latter reduced to cinchonine (A., 1908, i, 100), but the yield of the 
latter is very small, and no proof has been given that it is optically 
identical with natural cinchonine. The authors now show that in the 
conversion of cinchotoxine into cinchonine by Rabe’s method, the 
reactions may be regarded as taking place (1) symmetrically, when two 
pairs of mirror-image isomerides will be formed in equal quantities, or 
(2) asymmetrically, when 4 optical isomerides will be formed in unequal 
quantities. They have applied this method to hydrocinchotoxine, and 
although the results are not conclusive, they indicate that it is the asym- - 
metric direction which the reactions take, whence they conclude that 
hydrocinchoninone is not an equivalent mixture of two mirror-image 
isomerides, 

Hydrocinchotoxine (hydrocinchonicine), prepared by von Miller and 
Rohde’s method from hydrocinchonine, itself obtained by the reduction 
of cinchonine by von Skita’s process, is an oil having [a]} + 88° in dry 
alcohol ; it yields a benzoyl derivative, m. p. 121—122°, which erystal- 
lises from light petroleum in colourless needles, and is sparingly soluble 
in ether. On treatment in hydrobromic acid with bromine vapour, 
hydrocinchotoxine yields bromohydrocinchotoxine dihydrobromide, 

C,,H,,ON,Br,2HBr, 
m. p. 198° (approx.), yellow crystals, readily soluble in water but 
sparingly so in alcohol, and this with sodium in an alcoholic solution of 
sodium ethoxide yields hydrocinchoninone, m. p. 130°, which shows 
mutarotation (compare Rabe, A., 1909, i, 253), and on reduction with 
palladium black in presence of hydrogen yields dihydrocinchonine 
(cinchotine), [a}> +203°4°, as chief product with a smaller amount of 
dihydrocinchonidine, m. p. 231°, [a]p — 94°6°. 

In like manner, hydroquinotoxine (hydroquinicine) was converted 

into bromohydroquinotoxine dt- 
CH,*CH,-CH—CH—CH, hydrobromide, 

C,,H,,0.N,Br,2HBr,H,0, 
m. p. 178° (annexed formula, in 
which Q = 6-methoxyquinoline), 

and this into hydroqguininone, 

| C,,H,,0.N., 

CH,—NH--CHBr:-CO-Q m. p. 98—99°, [a], changing from 
+83:°08° after twenty-four hours 
to +73:29° as the final value, which forms a mixture of needles, 


platelets, and crusts of yellow colour, and yields a picrate, m. p. 224°. 
T. A. H. 


Oxycolchicine. Simon Zeiset and A. Frizepricu (Monatsh, 1913, 
34, 1181—1186).—Ozycolchicine, C,.H,,(or,;)O,N, m. p. 266—268°, 
obtained by oxidising colchicine with potassium pyrochromate and 
sulphuric acid, crystallises in faintly yellow, microscopic prisms ; it is 
fairly soluble in hot alcohol and readily so in chloroform. Oxy- 
colchicine gives a green colour passing into brown with sulphuric acid, 
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and with nitric acid a carmine-red changing to violet and brown, 
With boiling hydrochloric acid it appears to undergo changes quite 
similar to those given by colchicine. It is insoluble in cold potassium 
hydroxide solution, but gradually passes into solution on warming, 
methyl alcohol and acetic acid being split off. Oxycolchicine also 
reacts with hydroxylamine, but no definite derivative has been obtained. 
It is probable that in its formation from colchicine a >CH, group is 
converted into >CO. Formic and acetic acids were found as by- 
products of the oxidation, Further work on oxycolchicine will be 
undertaken by Windaus in continuation of his researches on the 
parent alkaloid (A., 1911, i, 904). Z. &. Of. 


Preparation of Alcoholic Methyl Ethers. J. D. Riepe. 
(D.R.-P. 261588).—The following methyl ethers have been prepared 
from the corresponding alcohols in alkaline solution by means of 
methyl] sulphate: benzyl methyl ether, methyl isoamyl ether, and 
borneol methyl ether; whilst the employment of methyl iodide gave 
rise to y-methylmorphimethine methyl ether, leaflets, m. p. 259°; 
8-methylmorphimethine methyl ether, needles, m. p. 277°; methylcodeine 
methiodide, glistening, colourless rods, decomp. 263° ; a-dimethylmorphi- 
methine methiodide, needles, decomp. 263°; B-dimethylmorphimethine 
methiodide, needles, m. p. 320—330°, and cinnamyl methyl ether, 
b. p. 1159/15 mm. F. M. G. M. 


Action of Acetal on Tetrahydropapaverine. Am&£ Picter and 
Sranistas Maxinowsk1 (Ber., 1913, 46, 2688—2697. Compare Pictet 
and Gams, A., 1911, i, 807).—The authors have studied the condensa- 
tion of acetal with tetrahydropapaverine, in the hope that it would 
proceed on similar lines to the action of methylal on veratrylnorhydro- 
hydrastinine, and thus yield one of the optically inactive corydalines. 
This does not appear to be the case. Two isomeric substances, which 
the authors name a- and f-coralydine, are obtained, which have the 
same composition as the coryladines, but differ from them in their 
properties. 

’ When acetal is gradually added to a hot solution of tetrahydropapa- 
verine hydrochloride in hydrochloric acid, a mixture of hydrochlorides 
is obtained, which can be separated by cautious washing with water 
and subsequent fractional crystallisation from dilute hydrochloric acid. 
CH In this manner, a-coralydine hydrochloride, 
a F 2 m. p. 254°, and B-coralydine hydrochloride, 
OMe’ \’” \cu, m. p. 228—230°, are obtained. 
OMe a-Coralydine (annexed formula), prepared 


| |N 
\ZR/ \CHMe by the addition of sodium carbonate to the 


HC| 


above hydrochloride, forms colourless, shining 
leaflets, m. p. 148°. It gives a green color- 
ation with warm, concentrated sulphuric 
acid. The following salts have been pre- 
pared: sulphate, m. p. 210°; nitrate, m. p. 
242°; picrate, pale yellow needles, m. p. 134°; aurichloride, red 
crystals, m. p. 154°; platinichloride, yellow crystals, m. p. 246—247°. 
Attempts to resolve the base by quinic acid in alcohol solution and by 
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o-bromocamphorsulphonic acid in aqueous or alcoholic solution were 
unsuccessful. 

When warmed with alcohol and iodine, a-coralydine yields dehydro- 
coralydine. The hydriodide, golden-yellow needles, m. p. 263°; 
hydrochloride, pale yellow needles, m. p. 230°; nitrate, yellow needles, 
m. p. 277—278°, and aurichloride, yellowish-brown needles, m. p. 
252° (decomp.), of the base have been prepared, These salts differ 
greatly from the corresponding salts of dehydrocorydaline, from which 
the conclusion is drawn that the tetrahydro-derivatives, coralydine 
and corydaline, are structurally isomeric. 

Oxidation of a-coralydine by potassium permanganate has been 
effected according to the directions of Dobbie and Lander for coryladine 
(T., 1894, 65, 57; 1895, 67, 17). The sole product appears to be 
m-hemipinic acid, which was identified by conversion into its ethylimide 
(Goldschmidt, A., 1889, 167). The latter consists of colourless 
needles (instead of pale yellow needles described by Goldschmidt), 
m, p. 229°. 

B-Coralydine crystaliises in colourless prisms, m. p. 115°. It gives a 
colourless solution in cold concentrated sulphuric acid, which becomes 
green when warmed. Oxidation with alcoholic iodine solution converts 
it into dehydrocoralydine, the identity of which, with the product 
obtained in a similar manner from a-coralydine, is established by com- 
parison of the hydrochlorides, hydriodides and nitrates obtained from 
the two substances. From this it follows that a- and B-coralydines 
must be stereoisomerides, and probably are related to one another in the 
same manner as the two inactive corydalines. H. W. 


1. Polymeric Tetramethylenecarbamide. 2. Some Deriv- 
atives of Pyrrole. Emit Fiscuer (Ber., 1913, 46, 2504—2510).— 
In attempting to prepare ornithin by the combination of tetramethylene- 
diamine and carbon dioxide, it has been found that the base absorbs 
carbon dioxide with the formation of a substance which is apparently 
a carbamate ; this, when heated for two days in a sealed tube at 220°, 
undergoes conversion into a colourless, sparingly soluble compound 
which commences to decompose at 260°. When heated with lime 
or in a sealed tube with hydrochloric acid, this substance, which is 
probably a polymeric form of tetramethylenecarbamide, 

CH,°CH,’NH _ _, 
GH,-CH,-NH? 
regenerates tetramethylenediamine. : 

Pyrrole-2 : 5-dicarboxylic acid (Ciamician and Silber, A., 1886, 938) 
in the form of the sodium salt is easily reduced by sodium amalgam with 
formation of a pyrroline-2 :5-dicarboxylic acid, colourless prisms or 
needles, which becomes pink in the air and when heated commences to 
decompose at 235°. 

2 :5-Diacetyl-1-methylpyrrole, m. p. 133—134° (Ciamician and 
Silber, A., 1887, 843), is more readily obtained by the action of sodium 
hydroxide and methyl sulphate on 2:5-diacetylpyrrole than by the 
earlier process starting with l-methylpyrrole. It can be oxidised by 
potassium permanganate followed by hydrogen peroxide to 1-methyl- 
pyrrole-2 :5-dicarboxylic acid, needles of no definite m. p.; silver salt, 
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colourless needles. This acid is possibly identical with a substance 
briefly described earlier (Bell, A., 1879, 525). 

Pyrrolealdehyde (Bamberger and Djierdjian, A., 1900, i, 309) can be 
methylated in alkaline solution by methyl sulphate with production of 
]-methylpyrrole-2-aldehyde, a colourless oil, b. p. 75—76° (corr.) 
/12—13 mm., which, unlike the inodorous unsubstituted aldehyde, has an 
odour resembling benzaldehyde ; phenyl/ydrazone, an almost colourless, 
crystalline powder, m. p. 127—128°(corr.). Oxidation by silver oxide 
converts the aldehyde into l-methylpyrrole-2-carboxylic acid, agreeing 
in m. p. with that described by Bell (loc. cit.) ; silver salt, sparingly 
soluble. D. F. T. 


Condensation of Ethyl Oxalate with Acetylpyrroles. 
Oskar Picoty and H. Wit (Ber., 1913, 46, 2607—2612).—Acetyl- 
pyrroles condense with ethyl oxalate with elimination of alcohol, giving 
rise to coloured compounds which are closely related to the phono- 
pyrrolecarboxylic acids and, therefore, to the blood pigments. The 
substances are very easily converted into blue, red or green dyes. 

3-Acetyl-2 : 4-dimethylpyrrole was condensed with ethyl oxalate ia 
presence of sodium ethoxide, and the product, after evaporating the 
solvent in vacuum, was acidified with acetic acid, when ethyl 2:4- 

CH—CMe 
NH<oMe:0-CO-CH,-CO-CO, Et? “ 
precipitated. The ester crystallises in lemon-yellow leaflets, m. p. 
179°5°, forms a phenylhydrazone, C,,H,,O,N,, pale yellow, slender 
needles, m. p. 189°, and yields the hydrazide of a ketazine, C,,H,,ON,, 
in thin, glistening, colourless leaflets, m. p. 235°, when mixed with 
hydrazine hydrate. When left with 25% potassium hydroxide, the 
ester is hydrolysed to 2 : 4-dimethylpyrryl-3-ethanoneoxalic acid, 
C15H,,0,N, 

which forms short, golden-yellow, prismatic crystals, decomp. 174°. 
The ester also dissolves in hot concentrated hydrochloric acid, giving 
a dark blue solution from which water precipitates the dye in greenish- 
black masses. On boiling the acid solution for some time, however, 
the dye separates as an indigo-blue powder. It gives a deep red 
solution in alkalis. 

4-Acetyl-2 :3-dimethylpyrrole (this vol., i, 196) was also condensed 
with ethyl oxalate, giving a dark red powder which is insoluble in ether, 
and also ethyl 2 : 3-dimethylpyrryl-4-ethanoneoxalate, 

/CMe.CMe 
NB oH=¢-C0-CH,-CO-CO, Et. 
The latter crystallises in long, spindle-like prisms, m. p. 180°, and 
yields a dark red dye on boiling with concentrated hydrochloric acid. 
J.C. W. 


dimethylpyrryl-3-ethanoneoxalate, as 


Electrolytic Oxidation of Cyclic Ammonium Bases. OrrTo 
Fischer and K. Neunpiincer (Ber., 1913, 46, 2544—2546).—The 
authors required a convenient method of preparation for 1-methyl- 
2-pyridone from which a ready passage through the corresponding 
2-chloro-compound to the 2-amino-compound is available. 
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The aim is achieved by electrolytic oxidation of 1-methylpyridinium 
sulphate between iron electrodes with a catholyte and anolyte of 
sodium hydroxide solution, the latter (D approx. 1‘17) containing also 
some potassium ferricyanide as catalyst (compare Decker and Kauf- 
mann, A., 1911, i, 1023). The yield of 1-methylpyridone ( picrate, 
needles, m. p. 145°) is good, both from the point of view of the 
substance oxidised and the current passed. 

By a similar process, 1-methylquinolinium sulphate can be almost 
quantitatively converted into 1-methy]-2-quinolone. D. FZ. 


Condensation of Unsaturated Aldehydes with Ammonia and 
Ethyl Acetoacetate. II. E. Griscukevitscu-TRocHIMovskI and 
(Mile.) I. Paviovskasa (J. Russ. Phys. Chem. Soc., 1913, 45, 935—946. 
Compare A., 1911, i, 320).—Ethyl 2 : 6-dimethyl-4-allyldihydro- 
pyridine-3 : 5-dicarboxylate, which exhibits the normal molecular 
weight in freezing benzene or boiling ether, is converted by oxidation 
with nitrogen trioxide into ethyl 2: 6-dimethyl-4-allylpyridine-3 : 5-di- 
carboxylate, C,,H,,0,N, a yellow liquid, b. p. 208°2°/21 mm., Di*’ 1:0762, 
n° 15065 ; the corresponding nitrate, C,,H,,O,N,HNO,, m. p. 85°5°, 
and the hydriodide, C,,H,,O,N,HI, m. p. 137—140° (decomp.), were 
prepared (see also loc. cit.). The free acid, 2: 6-dimethyl-4-allyl- 
pyridine-3 :5-dicarboxylic acid, RN oMe:C{CO'H} > OCH:CHMe, de. 
composes at about 205° ; its silver salt, hydrochloride, m. p. about 220° 
(decomp.), and platinichloride, m. p. about 225° (decomp.), were 
prepared and analysed. 

In order to explain the mechanism of the formation of 2 : 4: 6-tri- 
methylpyridine by the dry distillation of potassium 2 : 6-dimethyl-4- 
allylpyridine-3 : 5-dicarboxylate (/oc. cit.), experiments are being made 
on the condensation of acraldehyde with ethyl acetoacetate and 
ammonia, which yields ethyl 2: 6-dimethyl-4-vinyldihydropyridine- 
3:5-dicarboxylate, NH<CMe:C(CO,Et)s on .CH:CH,, crystallisin 

aie CMe:C(CO,Et)~ ~ Ke 8 
in needles, m. p. 86—87°. =. BP. 


The Action of 2-Methylindole on Formic Acid. Max Scuoitz 
(Ber., 1913, 46, 2539—2542).—Mainly polemical in favour of the 
views of the author (this vol., i, 895) and Konig (A., 1911, i, 809) as 
opposed to those of Ellinger and Flamand (A., 1911, i, 329) concerning 
the formula of the product of the interaction of 2-methylindole and 
formic acid. 

The nitrate of the substance in question has now been prepared in a 
similar manner to the method recently described (Scholtz, loc. cit.) ; it 
forms ruby-red octahedra, decomp. above 220°, the composition 
agreeing with the formula C,,H,,N,,HNO,, or with the less probable 
(C.,H,.N,).,3HNO,. D. F. T. 


Structure of 3-Nitroso-2-phenylindole. I. and II. Luter 
ALessanpRI (Atti R. Accad. Linceit, 1913, [v], 22, ii, 150—155, 
227—234, Compare Angeli and Morelli, A., 1908, i, 828).—In this 
preliminary note the author describes some transformations under- 

tu 2 


i. 1228 ABSTRACTS OF CHEMICAL PAPERS. 


gone by this substance. The production of the 0-ether described by 
Angeli and Spica (A., 1899, i, 938) is confirmed. When nitroso- 
phenylindole is heated, small quantities of 2-benzoylaminobenzonitrile 
are produced. This compound has m. p. 156°, but is readily converted 
by dilute acids into the corresponding amide, m. p. 216°. The supposed 
2-benzoylaminobenzonitrile of Pinnow and Siimann (A., 1896, i, 368) 
probably consisted of this amide. 

By the action of phosphorus pentachloride, 3-nitroso-2-phenylindole 
is converted into 2-phenyldihydro-4-quinazolone. When 3-nitroso- 
2-phenylindole is heated with zinc chloride, an apparently isomeric 
substance, m. p. about 228°, is formed, together with other products, 
This substance yields the above-mentioned quinazoline derivative 
when boiled with dilute acids or alkalis, and the same quinazoline 
derivative is also produced when the amide of m. p. 216° is 
heated. 

The second paper gives experimental details regarding the results 
recorded in the first paper. 2-Benzoylaminobenzonitrile, prepared 
either by heating nitrosophenylindole (loc. cit.), or from 2-amino- 
benzonitrile, crystallises in colourless prisms or in long needles, 
m. p. 156°. nm. ¥. &. 


Scission of Decahydroquinoline into the Two Optical 
Antipodes. Bruno Veneziani (Atti R. Accad, Lincei, 1913, [v], 22, 
ii, 155—157).—Synthetical decahydroquinoline can be resolved with 
the aid of d-bromocamphorsulphonic acid. d-Decahydroquinoline 
d-bromocamphorsulphonate forms acicular crystals, m. p. about 220°, 
fale + 64:01° (in 1°117% aqueous solution), and is less soluble than the 
-salt, which was obtained only in the form of an oil. d-Decahydro- 
quinoline has [a]. + 1°28° (in 4°013% ethereal solution). 1-Decahydro- 
quinoline has ja]p —1°02° (in 14°11% ethereal solution). In con- 
sequence of the small quantity of substance available, the author 
suggests that the rotatory powers of the pure enantiomorphs may be 
numerically greater than those above recorded. R. V. 8. 


Arsenic Compounds of the Quinoline Group. SicmunND 
Franke and Paut Liwy (Ber., 1913, 46, 2546—2550).—The authors 
have turned their attention to the arsenic compounds of quinoline 
because both constituents of such molecules would be physiologically 
active. 

Schiff (Annalen, 1864, 131, 116) has already given a brief report on 
certain compounds from quinoline and arsenic trichloride. It is now 
found that the action of quinoline and analogous bases with arsenic 
trichloride is an additive one ; the action was effected in ethy] acetate 
solution with equimolecular quantities of the reagents. Quinoline 
arsenotrichloride, C,H,N,AsCl,, is a colourless solid, m. p. 138° ; éetra- 
hydroquinoline arsenotrichloride, C,H,,N,AsCl,, is a pink solid, m. Pp. 
134°; 8-hydroryquinoline arsenotrichloride, C,H,ON,AsCI,, is a bright 
yellow substance, m. p. 168°. Even under the influence of aluminium 
chloride the arsenic atom could not be made to enter the quinoline 
nucleus, and a similar failure was experienced when quinoline and 
tetrahydroquinoline were heated with arsenic acid at 200° in a sealed 
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tube, the products being quinoline arsenate, bright yellow leaflets, 
decomp. at 250°, and tetrahydroquinoline arsenate, colourless leaflets, 
m. p. 123°. 

} renee to synthesise the quinoline nucleus from arsanilic acid by 
Skraup’s method gave merely quinoline, whilst Knorr’s process with 
ethyl acetoacetate left the arsanilic acid unaltered. However, arsanilic 
acid condenses with acetaldehyde when an intimate mixture is treated 
with hydrobromic acid (D 1°49) ; the hydrochloride of 2-methylquinoline- 
arsinic acid, a yellow, crystalline solid, separates, from which the free 
acid, decomp. at 140°, can be liberated by washing with distilled water. 
Reduction of this acid in alcohol by sodium yields the tervalent arsenic 
compound, 2-methylquinolinearsenoxide, decomp. at 120°; the picrate 
was prepared, D. F. T. 


Synthesis of 2-Cyanoquinoline and 1-Cyanoisoquinoline. 
Apotr KaurMANN and Pau. DAnpiixer ( Ber., 1913, 46, 2924—2929). 
—2-Cyanoquinoline, already prepared by Pfitzinger (Abstr., 1902, 
i, 53), was made by treating Reissert’s 2-cyano-l-benzoy]-1 ; 2-dihydro- 
quinoline, dissolved in chloroform, with phosphorus pentachloride. Jt 
is readily hydrolysed to quinaldinic acid, which is also formed as 
a by-product in the preparation of the cyano-base. 

1-Cyanoisoquinoline, similarly obtained from 1-cyano-2-benzoyl-1 : 2- 
dihydroisoquinoline (Reissert, Abstr., 1905, i, 926) has m. p. 74°, 
erystallises from light petroleum, and is very soluble in ether or 
alcchol, but sparingly in water. On hydrolysis by acids or alkalis, it 
yields igoquinaldinic acid (isoquinoline-l-carboxylic acid). T. A. H. 


Preparation of Arylquinolinecarboxylic Acid Esters. 
PARBENFABRIKEN VORM. FRiEDR. Bayer & Co. (D.R.-P. 261028).— 
Salicyl 2-phenylquinoline-4-carboxylate, colourless leaflets, m. p. 188°, is 
obtained when a benzene solution of 2-phenylquinoline-4-carboxylic 
acid is warmed during two hours with thionyl chloride and the solid 
residue (left after evaporating the solvent) mixed with salicylic acid 
and benzene and heated during three hours at 80°. 

o-Hydroxytoluoyl 2:3-diphenylquinoline-4-carboxylate, colourless 
needles, m. p. 250°, is prepared in an analogous manner from hydroxy- 
toluic acid and 2: 3-diphenylquinoline-4-carboxylic acid. Salieyl 2-p- 
anisylquinoline-4-carboxylate, colourless needles, has m. p. 132°, and 
salicylglycine 2-phenylquinolinecarboxylate, m. p. 120°. F. M. G. M. 


Quinolyl Ketones. III. Apotr Kaurmann, Paut DANDLIKER and 
Hans Burkwarvt (Ber., 1913, 46, 2929—2935. Compare Abstr., 
1912, i, 1017; this vol., i, 294)—It is now shown that in the pre- 
paration of these ketones by the use of Grignard reagents with 
cyanoquinolines, a molecule of the magnesium alkyl iodide is first 
attached to the cyclic nitrogen and then a second molecule to the 
cyano-group. The position of the cyano-group has some influence on 
the reactions; thus 2-cyanoquinoline and ]-cyanoisoquinoline give good 
yields of the corresponding alkyl ketones, whilst 5-cyanoquinoline does 
not react with Grignard reagents. 
2-Quinolyl methyl ketone, C,H,N*COMe, m. p. 52°, b. p. 146—148°/ 
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13 mm., forms small! needles from dilute alcohol, and has a jasmine-like 
odour. The phenylhydrazone, m. p. 154°, crystallises from alcohol in 
slender, yellow needles. 2-Quinolyl ethyl ketone, m. p. 59—60°, distils 
in steam, forms colourless needles from alcohol, and has a pleasant 
ketone-like odour. The phenylhydrazone, m. p. 106°, forms short, 
yellow needles. 2-Quinolyl phenyl ketone was also prepared by this 
means (compare Besthorn, 1908, i, 681). 2-Quinolyl benzyl ketone, 
m. p. 78°, crystallising in flat needles, was prepared by treating 2- 
cyanoquinoline with magnesium methyl iodide followed by magnesium 
benzyl chloride, or by the action of ethyl quinaldinate on the sodium 
derivative of benzyl cyanide, which gave 2-quinolyl cyanobenzyl 
ketone, m. p. 120—121°, long needles, which was then hydrolysed to 
the corresponding acid and the latter heated at 120—130°. 
l-isoQuinolyl methyl ketone, m. p. 48°, erystallises in colourless 
needles, is readily soluble in organic solvents, and has only a slight 
odour. The phenylhydrazone decomposes at 160°.  1-isoQuinolyl- 
phenyl ketone, m. p. 76—77°, b. p. 231°/12 mm., erystallises in highly 
refractive tablets, is readily soluble in benzene, alcohol or ether, but 
sparingly in light petroleum. It does not yield a methiodide with 
methyl] iodide at 100° under pressure. tT. A. Of. 


New Synthesis of Carbostyril. Hans Meyer and Rosert Beer 
(Monatsh., 1913, 34, 1173—1179).—When o-chlorocinnamic acid is 
heated with copper and ammonia solution it is partly converted into 
carbostyril (2-hydroxyquinoline), the reaction being almost complete 
when the mixture is heated during thirty hours at 160—170°% At 
120—130°, on the contrary, more or less o-aminocinnamic acid is also 
formed. A process for the isolation of the latter is described. The 
o-aminocinnamic acid produced in this reaction differs in certain 
respects from that prepared by reduction of o-nitrocinnamic acid, being 
(1) more soluble in water ; (2) not readily convertible into coumarin, 
and (3) of different melting point, namely, 150°. It seems possible 
that it may be a new trans-form of the acid (compare Stoermer and 
Heymann, Abstr., 1912, i, 974). 

When 2-methoxyquinoline is (1) distilled under atmospheric pressure, 
(2) heated on a water-bath, or (3) kept for some time in diffused light, 
it passes into the non-volatile isomeride in which the methyl group is 
attached to the nitrogen, a change analogous with the conversion 
of a-methoxypyridine into \V-methylpyridine (compare Abstr., 1901, 
i, 343). 

o-Chlorophenylpropionic acid when heated at 140—160° with copper 
and ammonia solution during thirty hours is converted quantitatively 
into hydrocarbostyril. 


Nitro-derivatives of Thiodiphenylamine [Phenthiazine]. 
Frieprich KernrmMann and Oxca Nossenxo (Ber., 1913, 46, 
2809 — 2820).—The nitrophenthiazinesulphoxides obtained by the 
action of nitric acid on phenthiazine (Bernthsen, A., 1886, 53) are 
converted into the corresponding nitrophenthiazines by mineral 
acids in the presence of alcohol or glacial acetic acid; the most 
suitable reagent is concentrated hydrochloric and glacial acetic 
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acids, although it has a tendency to replace nitro-groups by chlorine 
atoms and to form chlorinated products. Smiles and Barnett 
(T., 1909, 95, 1261) and Claasz (A., 1912, i, 513) have examined the 
action of such reagents on nitrated phenthiazinesulphoxides and 
have described the products as derivatives of phenazothionium 
hydroxide. This is incorrect, the products obtained by these investi- 
gators being nitrophenthiazines mixed with chlorinated and oxidised 
by-products. 


5-Nitrophenthiazine, OH,<y°>C,HyNO,, m. p. 111%, violet- 


black leaflets, is obtained by condensing o-aminophenyl disulphide 
with 1-chloro-2: 6-dinitrobenzene (2 mols,) in boiling alcohol in the 
presence of sodium acetate (2 mols.), and reducing the resulting dinitro- 
diphenylamine disulphide in boiling alcohol and benzene with concen- 
trated aqueous sodium sulphide; the yield is very unsatisfactory. 
By reduction with stannous chloride and hydrochloric acid, it is 
converted into 5-aminophenthiazine hydrochloride, colourless needles, 
which is oxidised by aqueous ferric chloride to 5-wminophenazothionium 


chloride, OH <a> OsHy NH which is isolated as the platini- 


chloride, 2C,,H,N,SPtCl,, greyish-green crystals. 5-Aminophenthi- 
azine forms an acetyl derivative, m. p. 174°, colourless prisms. 
3-Nitrophenthiazine, m. p. 218°, violet-black crystals, is obtained by 
treating an alcoholic suspension of 3-nitrophenthiazinesulphoxide with 
30% sulphuric acid, warming finally on the water-bath. The sulphoxide 
is converted by hydrochloric and acetic acids into 9(?)-chloro-3-nitro- 


phenthiazine, 0H, F > 0,8, NO, m. p. about 268°, brownish- 


black, bronze needles; by reduction, the latter yields the chloroamino- 
phenthiazine by the oxidation of which by ferric chloride the chloro- 
aminophenazothionium chloride is obtained. 

The action of hydrochloric and acetic acids on 3 : 9-dinitrophen- 
thiazinesulphoxide yields a mixture of 3: 9-dinitrothiodiphenylamine 
and a tetrachloro-derivative, m. p. 235°, colourless needles (probably 
3:5:7:9-tetrachlorophenthiazine), whichis separated by extracting the 
latter with chloroform. 3 : 9-Dinitrophenthiazine, 


N0,-O,H,<Og>0,H-NO,, 


m. p. 276°, dark brownish-red needles, forms solutions with a 
characteristic brick-red fluorescence and yields by reduction the leuco- 
derivative of Lauth’s violet. It is also the chief product of the action 
of solid sodium nitrite on a suspension of phenthiazine in glacial 
acetic acid. 

Smiles and Barnett’s tetranitrophenthiazinesulphoxide (Joc. cit.) is, 
contrary to their statement, practically unchanged by treatment with 
alcohol and mineral acids. From the by-products in its preparation a 
substance, C,,H,O,N,S, m. p. 270°, yellow needles, is obtained, which is 
probably a hydroxytrinitrophenthiazinesulphoxide. 

Attention is called to the fact that all nitrophenthiazines containing 
at least one nitro-group in the para-position to the nuclear nitrogen 
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atom form intensely blue or green alkali salts, which probably have 
the quinonoid constitution C,H,<S0,H;:NO-OM. 0. 8. 


Preparation of Anthraquinonedithiazoles and their Reduced 
Derivatives. Bapiscne AxiLiIn- & Sopa-Faprik (D.R.-P. 260905) — 
2 : 6-Diaminoanthraquinone-1 :5-dimercaptol is obtained by heating 
1 :5-dichloro-2 : 6-diaminoanthraquinone with an aqueous-alcoholic 
solution of sodium polysulphide under pressure, and it has been 
employed in the preparation of the following compounds: (1) by boiling 
the foregoing mercaytol (50 parts) with 50 to 100 parts of either 
benzaldehyde, benzylidene chloride, benzotrichloride, or benzoyl 
chloride ; (2) in a similar manner with p-dimethylaminobenzaldehyde ; 
(3) with anthraquinone-2-aldehyde. 

The tinctoria] properties of these compounds are described, also 
modifications in methods of preparation, whilst the same reaction with 
other aldehydes and mercaptols is also discussed. F. M. G. M. 


Quinone-benzidine and its Reaction Products. Kurr Brass 
(Ber., 1913, 46, 2902—2906).—When the components are brought 
together in toluene, 2 mols. of benzidine unite with 1 mol. of 
quinone to form a soluble bluish-black addition product (compare 
Fecht, A., 1908, ii, 916). On warming in alcohol, an insoluble brown 
powder is obtained containing benzidine and quinone in molecular 
proportions. 

The bluish-black product crystallises in platelets, m. p. 118°. The 
brown product does not melt; it dissolves with a blue coloration 
in-concentrated sulphuric acid, and probably represents a polymeride. 

Chloranil and benzidine when warmed together in toluene solution 
condense to an insoluble brown vat dye, which is regarded as a 
mixture of dibenzidinodichloroquinone with a little monobenzidinotri- 
chloroquinone. EK. F. A. 


Oxidation of Anilinoquinones to Benzidine Derivatives. 
II. Kurt Brass (Ber., 1913, 46, 2907—2912. Compare A., i912, i, 
874).—1-Anilinoanthraquinone is readily oxidised by manganese 
dioxide and sulphuric acid to N : N’-bisanthraquinonyl-1-benzidine, a 
clear violet vat dye, which is composed of microscopic, transparent, 
violet crystals, m. p. 311°. The solution in concentrated sulphuric acid 
is olive-green. 

In a similar manner, 1-anthra-anilinoanthraquinone may be oxidised 
to. N: N’-bis-(anthraquinonyl-1)-benzidine-o-dicarboxylic acid, which 
forms a mass of violet-red needles, m. p. about 360°. On heating 
in concentrated sulphuric acid at 100—110°, the green solution becomes 
orange, and dianthraquinone-2 : 1-acridone, 

CONS 
OE G9 CoH <q Oss CH <g> OH <> C,H, 
is obtained in the form of a mass of pale violet needles. It does noi 
melt or sublime. 

Bis-a-naphthoquinonyl-2-benzidine, obtained on oxidation of anilino- 
a-naphthoquinone, gives a brownish-violet solution in concentrated 
sulphuric acid. E. F. A. 
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Phenylhydrazine. I. Anhydrous Phenylhydrazine as a 
Cryoscopic Solvent. Bernarpo Oppo (Gazzetta, 1913, 43, ii, 
263—274).—The cryoscopic constant of phenylhydrazine is 58°59 (from 
experiments with naphthalene, diphenyl, dibenzyl, veratrole, and 
safrole). The molecular weight of hydrocarbons (benzene, toluene, 
p-xylene, and p-cymene) dissolved in phenylhydrazine increases with 
the concentration, and the same phenomenon is observed with alcohols 
(ethyl alcohol, isobutyl alcohol, isoamyl alcohol, and ethylene glycol) ; 
triphenylcarbinol gives a value below the normal at all concentrations. 
Phenols (phenol, p-cresol, and B-naphthol) have molecular weights 
below the theoretical value, and they diminish slowly when the con- 
centration is increased. Bases (pyridine, piperidine, aniline, dimethyl- 
aniline, and quinoline) behave normally. Acetic acid and butyric acid 
are almost normal, whilst benzoic acid and salicylic acid have molecular 
weights much below the calculated values. R. ¥. &. 


Phenylhydrazine. II. The System Phenylhydrazine- 
Water and the Cryoscopic Constant of Hydrated Phenyl- 
hydrazine. Bernarpo Oppo (Gazzetta, 1913, 43, ii, 274—281. 
Compare preceding abstract).—Phenylhydrazine and phenylhydrazine 
hydrate show an eutectic point at 16°, and there is a maximum corre- 
sponding with the formula (NHPh:NH,),,H,O, which agrees with 
that of the phenylhydrazine hydrate already known. The ceryoscopic 
constant of phenylhydrazine hydrate is 44°15 (from experiments with 
diphenyl, veratrole, and naphthalene). R. V. 8. 


Phenylhydrazine. III. Velocity of Reaction of Aldehydes 
and Ketones with Phenylhydrazine. Brrnarpo Oppo (Gazzetta, 
1913, 43, ii, 354—362. Compare preceding abstracts)—Comparative 
cryoscopic experiments show that the reaction of phenylhydrazine with 
acetone is complete in forty minutes, that with acetophenone in 
162 minutes, whilst that with benzophenone has hardly begun after 
225 minutes. Tables are also given showing the cryoscopic behaviour 
of a number of aldehydes and ketones in phenylhydrazine. R. V.S. 


Action of Stannic Chloride on Phenylhydrazine. JITenpRA 
N. Raxsuit (J. Proc. Astatie Soc., Bengal, 1913, 9, 131—135, Reprint).— 
Pure stannic chloride reacts very vigorously with phenylhydrazine, 
yielding benzene and nitrogen, whilst phenylhydrazine hydrochloride 
may be isolated from the product by dissolving it in water, precipi- 
tating the tin as the sulphide, and concentrating. A quantitative 
study of the reaction has shown that two molecules of the base give 
rise to one molecule of benzene, one of phenylhydrazine hydrochloride, 
and one of nitrogen. The equation: 

2NHPh:NH, +SnCl, =C,H, + N, +SnCl, + NHPh:NH,,2HCl 
agrees with these results, but introduces the anomaly that phenyl- 
hydrazine forms a dihydrochloride. Such an easily decomposable com- 
pound would be analogous to the dihydrofluoride described by Thieme 
(A., 1893, i, 155), and since no double salt of the base with a chloride 
of tin could be detected, its existence must be taken for granted. 
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The question whether the benzene is formed through the inter- 


vention of benzenediazonium chloride remains to be proved. 
J.C. W. 


Mutual Replacement of Ammonia and Amines in Carbon 
Compounds. N. Conev and Pave. Iv. Perrenxo-KRitrTscHEenKo 
(J. Russ. Phys. Chem. Soc., 1913, 45, 1092—1098).—In order to throw 
light on the results obtained by Schéttle and Petrenko-Krittschenko 
(A., 1911, i, 1020; 1912, i, 128; this vol., i, 48), the authors have 
investigated the action of ammonia and amines on acetylphenylmethyl- 
pyridonone (compare von Pechmann and Neger, A., 1893, i, 398), which 
differs from benzoyldehydracetic acid in that the two phenyl side- 
groups are replaced by methyl groups. The substituents have such a 
considerable influence on the course of the reaction that the latter is of 
an entirely different character from that previously observed. The 
ring is here found to exhibit great stability, substitution of oxygen 
and mutual replacement of ammonia and amines taking place only in 
the side-chains. Further, heating of acetylphenylmethylpyridonone 
with hydrochloric acid results in the separation, not of aniline, but of 
acetic acid. 

The gction of ammonia on 5-acetyl-1-phenyl-2-methylpyridonone 
gives a quantitative yield of the compound, 


CH—C ° 
CMe<\p, co 0:OMe NHy, 
m. p. 247—248°. Similarly, the action of methylamine gives the 
compound, OMe<hpp.oo> C.CMeN HMe, in colourless, thin needles, 


m. p. 183°, and that of aniline the compound, C,,H,O,N:CMe:-NHPh, 
m. p. 154—155°. 

When these derivatives are subjected to suitable conditions, the 
methylamine or aniline residue may be replaced by the amino-group, 
the latter by the methylamine or aniline residue, or the aniline by the 
methylamine group. 


1-Phenyl-2-methylpyridonone, N near >CO, obtained by heat- 
ing the acetyl compound with excess of concentrated hydrochloric acid 
in a sealed tube at 150°, forms transparent, lustrous plates, m. p. 
270—271°, and yields an acetyl derivative, N PaO E> C-OAe, 
which crystallises in needles, m. p. 146—147°, and is isomeric with 
von Pechmann and Neger’s compound (vide supra). With benzaldehyde, 
it yields 1-phenyl-5-benzylidene-2-methylpyridonone, 

CMe——CH 
NPb<09.0(:CHPh) 7 OO 

m. p. 308—309°, which has the normal molecular weight in freezing 
phenol. 


Synthesis of Aminoacetyl-8-methoxyquinoline. SiemunD 
FRANKEL and Oskar Graver (Ber., 1913, 46, 2551—2554).—After 
several fruitless attempts to prepare substances which should constitu- 
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tionally resemble adrenaline, the authors have obtained the above 
substance. 

8-Methoxyquinoline was prepared by the method of Bedall and 
Fircher (A., 1882, 412) improved by the replacement of ether by 
benzene for the purpose of extraction; the base, needles, b. p. 
172°/24 mm., gives a platinichloride, and a picrate, decomp. at 143°. 
When treated in light petroleum with chloroacetyl chloride and 
aluminium chloride, the methoxyquinoline is slowly converted into 
chloroacetyl-8-methoxyquinoline, a volatile, colourless solid, m. p. 58°, 
b. p. 152°/22 mm., which powerfully attacks the skin and eyes. 
Although the action of ammonia on this substance caused resinifica- 
tion, a mixture with potassium phthalimide in a sealed tube at 
160—170° gave rise to phthaliminoacetyl-8-methoxyquinoline, a colour- 
less solid, m. p. 219°, which by hydrolysis with concentrated hydro- 
chloric acid in a sealed tube was converted into aminoacetyl-8-methoxy- 
quinoline hydrochloride, OMe-C,H;N-CO°CH,-NH,,14HCl, m.  p. 
198° (decomp. ). D. F. T. 


Reactivity of the Methyl Group in 3-Amino-2-methylquino- 
line. Otro Stark and Fevrx Horrmann (Ber, 1913, 46, 2697—2703). 
—Unsuccessful attempts have been made to involve the methyl group 
of 2-methyl-3-aminoquinoline in cendensations with formaldehyde 
or carbonyl! chloride. Further, ring formation is not observed when 
3-amino-2-methylquinoline is diazotised, nor could it be brought about 
by the elimination of water from 3-acetylamino-2-methylquinoline, 
although, in the latter case, the basicity of the amino-group is 
weakened by introduction of the acetyl radicle. 

When a solution of 3-amino-2-methylquinoline in hydrochloric 
acid is warmed with formaldehyde, a salt separates from which 
JNJ sodium hydroxide liberates the dbase (annexed 
(> ‘N:CH, formula),-m. p. 204—205°. The hydrochloride, 
\/\_ Me yellow, prismatic needles, m. p. 210—211°, and the 

N platinichloride, yellow needles, m. p. 234—235°, 
were analysed. Boiling aqueous hydrochloric acid 
slowly decomposes the base into aminoquinaldine and formaldehyde. 

Di -2-methylquinolinecarbamide, C,,H,,ON,, m. p. 278°, is obtained 
when a solution of 3-amino-2-methylquinoline in dry toluene is left 
in contact with a solution of carbonyl chloride in the same solvent 
during two days and the product decomposed with 2/-sodium 
hydroxide. The hydrochloride, C,,H,,ON,,2HCI, pale yellow needles, 
has m. p. 232 —233°. 

When a diazotised solution of 3-amino-2-methylquinoline is neutra- 
lised with sodium hydrogen carbonate and the precipitate dissolved in 
ether, a red, crystalline powder is obtained (after removal of the solvent), 
which has m. p. 105—115°, from which a definite substance could 
not be isolated. A solution of aniline hydrochloride, however, yields 
2-methylquinolinediazoaminobenzene, yellow crystals, m. p. 158°, when 
added to a diazotised solution of 3-amino-2-methylquinoline hydro- 
chloride in the presence of sodium acetate. The corresponding amino- 
azo-compound, reddish-yellow crystals, m. p. 98—99°, is readily 
obtained by the usual methods. H. W. 
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Constitution of the Blood and Bile Pigments. II. Hans 
FiscHeR and Ericn Barruo.tomius (Zeitsch. physiol. Chem., 1913, 87, 
255—269. Compare this vol., i, 209).—Further examples of the 
coupling of pyrrole nuclei in the 2-position to a carbon atom are 
described. 

Equimolecular quantities of ethyl 2 : 5-dimethylpyrrole-3-carboxylate 
and ethyl 2 : 4-dimethylpyrrole-3-carboxylate couple with formaldehyde 
to form ethyl 2:5: 2’: 4’-tetramethyldipyrrylmethane-3' : 4-dicarboxylate, 
C Me-C(CO, Et). n_-NH-CMe 
NH——oMe? © CH2"C<oyte-C-00, Et 
crystals, m. p. 178—179°. From acetone, it crystallises in long, 
colourless needles. 

Ethyl 2:5’: 2': 5-tetramethyldipyrrylmethane-3 : 3’-dicarboxylate, 
formed in a similar manner, separates as a colourless, crystalline 
powder, m. p. 231—232°, after previously sintering. 

Ethyl 5-acetyl-2 : 4:2’: 4’-tetrramethyldipyrrylmethane-3' -carboxylate 
crystallises in colourless needles in fan-like aggregates, m. p. 188—189°. 

Ethyl  3-acetyl-2 : 4:2’ : 4'-tetramethyldipyrrylmethane-3'-carboxylate, 
crystallises in yellow prisms belonging to the rhombic system, 
m. p. 231—232°. 

Ethyl 3 : 3'-diacetyl-2 : 4 : 2’ : 4'-tetramethyl-aa-dipyrrylethane, 

,_~-CMeC:COMe 
CHMe( CK rato )e 
obtained on condensing acetyldimethylpyrrole with acetaldehyde, 
erystallises in colourless, rectangular platelets, m. p. 251—252°. 

Ethyl 2:4:2':4'-tetramethyl-aa-dipyrrylethane-3 : 3'-dicarboxylate 
separates in well formed, colourless crystals, m. p. 171—172°. 

Ethyl 3-acetyl 2:4 : 2' : 4'-tetramethyl-aa-dipyrrylethane-3'-carboxylate, 
crystallises in hexagonal tablets, m. p. 202—203°, but giving a clear 
flux only at 209°. 

5 : 5’-Diacetyl-2 : 4: 2' ; 4'-tetramethyl-aa-dipyrrylpropylene, 

‘ CMe-C Ac 
CH,:CH OH(C<oue NH Jo 
formed on condensing acetyldimethylpyrrole with an alcoholic solution 


of acraldehyde, was obtained as a yellow, microcrystalline powder. 
; CMe:CAc , 
5-Bromo-3-acetyl-2 : 4-dimethylpyrrole, N A<, Br:OMe’ obtained on 


. This forms faintly yellow 


brominating acetyldimethylpyrrole in acetic acid, crystallises in faintly 
yellow prisms, m. p. 165—166° (decomp.). 

Pyrroles couple with diazo-compounds more easily in the 2- than in 
the 3-position. Accordingly, in a mixture of 2 :4-dimethylpyrrole and 
2: 4-dimethyl-5-ethylpyrrole on the cautious addition of diazobenzene- 
sulphonic acid the former is completely precipitated. On adding more 
of the diazo-compound to the filtrate, the latter (3-position free) is also 


completely precipitated as azo-dye. F, A. 


New Class of Quinoline Dyes. III. Emm Bestnorn (Ber., 
1913, 46, 2762—2770).—The dye, C,,H,,ON,, obtained by the methods 
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previously described (Besthorn and Ibele, A., 1904, i, 527; 1905, 
i, 612), probably has the annexed con- 
CH prey are “e Oe certainly not 2 :2’-di- 
4 quinolyl ketone (Gebhard, A., 1909, ii, 284), 
Y ‘¥ Non _ ome its gene are quite — rs 
; pen those of 2-quinoly! phenyl ketone (A., 
VV’ a ee 1908, i, 681). 
| || | The asymmetric structure of the dye is 
\/\4 proved as follows. If the dye is 2: 2’-di- 
quinolyl ketone, it is evident that the sub- 
stances produced from quinaldiny] chloride and 4-phenylquinoline and 
from 4-phenylquinaldinyl chloride and quinoline must in each case be 
be 4-phenyl-2 : 2’-diquinolyl ketone. Actually, the two products are 
different. 4-Phenylquinaldinyl chloride, m. p. 116°, and quinoline in 
benzene at the ordinary temperature yield a substance, C,,H,,ON,, 
m. p. above 240°, brownish-red crystals, which is converted into 
carbostyril and 4-phenylquinaldinic acid by concentrated sulphuric 
acid at 70—75°, The substance, C,,H,,ON., produced from quin- 
aldinyl chloride and 4-phenylquinoline has m. p. above 240°, forms 
brownish-red crystals, and yields quinaldinic acid and 4-phenylcarbo- 
styril by treatment with concentrated sulphuric acid at 70°. 

In a similar manner, quinaldiny! chloride and ethyl cinchoninate 
in benzene yield a substance Go FOB 6-00 Et, m. p 

’ CH:CH-C-CO-N-0,H, ee 
238°, brownish-red needles with a green reflex, which resembles other 
dyes of the same type in forming strongly fluorescent solutions. 

These quinoline dyes are more sensitive to sunlight than any other 
class of organic dyes ; a change, however, only occurs in the presence 
of oxygen. Under such conditions in benzene, the preceding dye is 
rapidly decolorised, ethyl 2-hydroxycinchoninate being formed, whilst 
the dye from quinaldinyl chloride and 4-phenylquinoline yields 
4-phenylcarbostyril ; products corresponding with the other halves of 
the two molecules cannot be isolated. C. 8. 


Hydantoirs. XXV. The Preparation of Hydantoin from 
Hippuric Acid. Treat B. Jonnson and Ropert Bengis (J. Amer. 
Chem. Soc., 1913, 35, 1605—1606).—When a specimen of hydantoin 
is required urgently and potassium cyanate is not available, the 
following method is convenient. 

Hippuric acid (or, indeed, any a-acylamino-acid) is first converted 
into 3-benzoyl-2-thiohydantoin, which is possible with excellent yields 
(Johnson and Nicolet, A., 1912, i, 53). This substance is then 
desulphurised by digesting with an aqueous solution of chloroacetic 
acid when hydrolysis concurrently occurs, the products therefore being 
benzoic acid and hydantoin. D. ¥. T. 


Hydantoins. XXVI. Syntheses of 4-Hydroxy-3-methoxy- 
phenylalanine and 3:4-Dimethoxyphenylalanine. ‘rear B. 
JouNson and Ropert Bencis (J. Amer. Chem. Soc. 1913, 35, 
1606—1617).—Vuanillin condenses with hydantoin when heated 
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together with anhydrous sodium acetate in acetic acid, the product 
being 4-p-hydroxy-m-methoxybenzylidenehydantoin, 

NH-CO_... 

bo-NH> CO CH CoHs(OMe)-OH, 

a granular solid, m. p. 264—265°; this was reduced by tin and an 

alcoholic solution of hydrogen chloride with formation of 4-p hydroxy- 

m-methoxybenzylhydantoin, prisms, m. p. 194—195°. 

The condensation product of vanillin with 2-thiohydantoin, obtain- 
able under similar conditions to the above, was 2-thie-4-p-hydroxy- 
m-methorybenzylidenehydantoin, yellow needles, m. p. 232—233°, which 
gives a blood-red solution in concentrated sulphuric acid and a yellow 
one in aqueous sodium hydroxide solution. When digested with an 
aqueous solution of chloroacetic acid, it undergoes desulphurisation to 
the above 4-p-hydroxy-m-methoxybenzylidenehydantoin, and on reduc- 
tion in aqueous suspension by sodium amalgam becomes converted into 
4-hydroxy-3-methoxybenzylthiohydantoic acid, 

OH:C,H.(OMe)-CH,°CH(CO,H)-NH:CS:NH,, 
yellow prisms from aqueous solution, m. p. 181—182° (decomp.). 
Reduction of the thiomethoxyhydroxybenzylidenehydantoin by tin or 
by stannous chloride in each case with an alcoholic solution of hydrogen 
chloride gave the 4-p-hydroxy-m-methoxybenzylhydantoin described 
above. The last-named substance when submitied to the action of 
boiling barium hydroxide solution for many hours evolves ammonia 
and 4-hydroxy-3-methoxyphenylalanine, 
OH:-C,H,(OMe)-CH,*CH(NH,)-CO,H, 

prisms (with 1H,0), m. p. 255—-256° (decomp.), is simultaneously 
produced. 

Veratraldehyde condenses with 2-thiohydantoin, under the 
conditions described above, with formation of 2-thio-4-mp-dimeth- 
oxybenzylidenchydantoin, prisms, m. p. 229—230°, which can be reduced 
in suspension in water by sodium amalgam to 2-thio-4-mp-dimethoxy- 
benzylhydantoin, crystals with 1H,O, m. p. 102—103°. When de- 
sulphurised by aqueous chloroacetic acid, this gives rise to 4-mp-dimeth- 
oxybenzylhydantoin, a viscous syrup, from which 3 : 4-dimethoayphenyl- 
alanine, hair-like crystals, m. p. 249—-250° (decomp.), can be obtained 
by digestion with barium hydroxide solution, 

When 4-p-hydroxy-m-methoxybenzylidenehydantoin is treated with 
alcoholic potassium hydroxide and methyl iodide, methylation occurs 
with production of 1-methyl-4-mp-dimethoxybenzylidenehydantoin, pris- 
matic crystals, m. p. 218°, together with some 1 : 3-dimethyl-4-mp-di- 
methoxybenzylidenehydantoin, distorted prisms, m. p. 122—124°, which 
gives a bright red solution in sulphuric acid. D. ¥. 'T. 


8-Naphthalaninehydantoic Acid. Witne:m Tir (Biochem. 
Zeitsch., 1913, 55, 477—480).—Kikkoji (Abstr., 1911, ii, 909) has 
obtained from the urine, after administration of B-naphthalanine to 
a dog, a substance to which the formula C,,H,,0,N, was assigned. As 
it is known that amino-acids on evaporation in urine react with the 
urea to yield uraminic acids, it is conceivable that the above-mentioned 
substance is a derivative of this character formed from unchanged 
B-naphthalanine, By the action of urea on f-naphthalanine in the 
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resence of barium hydroxide, a #-naphthalaninehydantoic acid, 
C,,11,,0;N, could be obtained with m. p. 194—195°. Kikkoji’s 
substance melted at 190°, so that the identity of the two products 
cannot yet be regarded as proved, especially as Kikkoji’s analyses are 


not in strict accordance with those of the synthetic substance. 
S. B.S. 


Preparation of a Mercury Derivative of the Pyrazolone 
Series. Leon Givaupan and Emin Scuerruin (D.R.-P. 261081 
and 261082).—When 300 parts of 4-sulphamo-l-phenyl-2 : 3-di- 
methyl-5-pyrazolone(A., 1908, i, 688) are gently warmed with freshly 
prepared mercuric oxide (from 270 parts of mercuric chloride) in 
10,000 parts of water, it furnishes a colourless, crystalline compound, 
I or II (the latter being considered most probable); it contains 


CMe CMe 
NMe/” Sc-NH-S0,Hg NMe/ \o-N(S0,H)-Hg0H 
NPh!__Co NPh!—_'co 
(I.) (II.) 


41% of mercury, and, when treated with dilute alkalis, part of the 
mercury separates in the mercurous condition, leaving a compound 
in solution containing 24% of mercury. 

IL. States that by altering the proportions of reacting material in 
the foregoing preparation, a compound, a greenish-white powder 
containing 67—68% Hg, is obtained, by treatment with sodium hydr- 
oxide part of the mercury is eliminated, and the solution furnishes 


the previously described compound containing 24% of mercury. 
F. M. G. M. 


Antipyrine and Ammonia Compounds of Some Nitrates of 
the Rare Earths. Apa.pert Kote (Zeitsch. wnorg. Chem., 1913, 83, 
143—148. Compare A., 1909, i, 16).—Zirconium nitrate antipyrine, 
Zr(NO,),,6C,,H,,ON,, prepared in nitric acid solution, forms colourless 
tablets, m. p. 217—-218° (decomp.), readily soluble in water. Thoriwm 
nitrate antipyrine, 2Th(NO,),,5C,,H,,ON,, readily forms supersaturated 
solutions and has m. p. 168—169°. The /anthanum, cerous, and sam- 
avium compounds contain 3 mols. of antipyrine, and have m. p.’s 
161—162°, 165°, and !177—178° respectively. Hrbium nitrate 
antipyrine, Er(NO,).,4C,,H,,ON,, forms pink tablets, and has m. p. 
175—176°, whilst the yttriwm compound is colourless and has m. p. 
176—177°. 

Thorium nitrate combines with ammonia, forming compounds, 
Th(NO,),,2H,O,3NH, and 2Th(NO,),,3H,O,7NH, An anhydrous 
salt, formed with the development of much heat, proves to be basic, 
ThNO,(OH),. Zirconium also forms a crystalline basic compound, 
ZrO(NO,),,2H,0,2NH,. C. H. D. 


Benzylated Pyrazole Derivatives and a Peculiar Case of 
Autoalkylation. Paut Jacopson and H. Jost (Annalen, 1913, 400, 
195—219).—By boiling with about 16% alcoholic potassium hydroxide 
for one hour, 1-pheny]l-2-benzyl-3-methyl-5-pyrazolone decompores and 
yields ammonia, 30% of acetoacetanilide, and about 25% of a substance, 


i. 1240 ABSTRACTS OF CHEMICAL PAPERS. 


C,,H,,ON,, m. p. 152°, colourless leaflets, which proves to be 1-pheny yl- 
2: "4-dibenay yl 3-methyl-5-pyrazolone, The explanation of this curious 
example of autobenzylation is very probably as follows. The pyrazole 
nucleus of one molecule of the phenylbenzylmethylpyrazolone is 
ruptured by the alkali, with the formation of the phenylbenzyl- 
hydrazide of acetoacetic acid, CH,Ph*NH*NPh-CO-CH:CMe-OH. 
Since the union of the benzyl group and the nitrogen atom in 
benzylated hydrazines is easily loosed, the hydrazide benzylates a 
second molecule of phenylbenzylmethylpyrazolone forming the substance, 
m. p. 152°, being itself converted into acetoacetanilide, an atom of 
nitrogen appearing ultimately as ammonia, 

The proofs of the constitution of 1 -phenyl-2 : 4-dibenzyl-3-methy]-5- 
pyrazolone are the following. In accordance with Knorr’s experience 
of 1 : 2-disubstituted pyrazclones, it reacts with alkyl iodides to form 


NPh: C- OR 
y-alkyliodides, CH,Ph- “NI<oMe-t -C. CH,Ph 


fusion or by aqueous alkalis into the "original compound and alkyl 
iodide. The y-methiodide, C,,H,,ON,I, decomp. 234°, pale yellow 
prisms, prepared at 100°, and the y-ethiodide, C,,H,,ON,I, m. p. about 
258—260° (decomp.), yellow, crystalline powder, prepared at 120°, are 
described. The former behaves abnormally with aqueous alcoholic 
potassium hydroxide in forming, not the original phenyldibenzyl-- 
methylpyrazolone, but a substance, m. p. 149°, colourless needles 
(picrate, m. p. 176°), the composition of which has not been determined. 
By heating with 10% sulphuric acid at 130°, 1-phenyl-2 : 4-dibenzyl-3- 
methyl-5- -pyrazolone is decomposed into ammonia, aniline, benzoic aeid, 
and benzylacetone. The authors show that s-phenylbenzylhydrazine 
by similar treatment at 135—140° yields ammonia, aniline, benzalde- 
hyde, and benzoic acid. 

In preparing the compound by the benzylation of 1-pheny]-3-metby]- 
5-pyrazolone, Stolz did not definitely prove the constitution of 1-phenyl- 
2-benzyl-3-methyl-5-pyrazolone. The authors have now done so, in 
consequence of the curious behaviour of the substance recorded above. 
It is converted into benzyl chloride and 5-chloro-1-phenyl-3-metby]- 
pyrazole by phosphory! chloride at 140—150°. By heating in toluene 
with sodium in an atmosphere of carbon dioxide and subsequent 
treatment with ice and heating with dilute sulphuric acid, it yields 
aniline and benzylamine. C. 8. 


» which are decomposed by 


Derivatives of Pyridazine and of Pyrrole. G. Kart ALmstrém 
(Annalen, 1913, 400, 131—146).—With the exceptions of 4: 5-di- 
phenylpyridazine and 1:3: 4-triphenylpyrrole, all the unknown 
diphenylpyridazines and tripheny!pyrroles have been prepared. 


3 : 5-Diphenylpyridazin-6-one, ea Ct >CHPh, m. p. 154—165°, 


long needles, prepared by warming f-benzoyl-a-phenylpropionic acid 
and hydrazine hydrate in water, reacts with bromine in boiling glacial 
acetic acid to form 6-hydroxy-3 : 5-diphenylpyridazine C,,H,,ON,, 
m. p. 183—184°, small needles. The latter is soluble in sodium hydr- 
oxide, and is converted by boiling phosphoryl chloride into 6-chloro- 
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3: 5-diphenylpyridazine, m. p. 86—88°, which is reduced to 3:5- 

diphenylpyridazine, m. p. 139—140° (platinichloride, 
20,,H,.N,,H,PtCl,, 

yellow, crystalline powder ; picrate, m. p. 137—138°), by hydriodic 

acid, D 1°22, at 160°. 

Ina similar manner, B-benzoyl-8-phenylpropionic acid and hydrazine 
hydrate yield 3 : 4-diphenylpyridazin-6-one, C,,H,,ON,, m. p. 217—218°, 
from which, by methods similar to the preceding, have been successively 
prepared 6-hydroxy-3 ; 4-diphenylpyridazine, m. p. 177—178°, 6-chloro- 
3: 4-diphenylpyridazine, m. p. 110—111°, and 3: 4-diphenylpyridazine, 
m. p. 106—107° (platinichloride, 2C,,H,,.N,,H,PtCl,, dark yellow, 
microscopic plates; picrate, m. p 155—156°, dark yellow, crystalline 
powder). 

B-Benzoyl-a-phenylpropionic acid and boiling aniline yield 1: 2:4- 

; Ph:CH ‘ 
triphenylpyrrol-5-one, NPh<g 0--CHPh’ m. p. 197—198°, faintly 


yellow, quadratic prisms. The latter becomes deep green when fused, 
and almost colourless again after solidification. By treating its 
solution in acetone and aqueous sodium hydroxide with acetyl chloride 
at 0°, 5-acetoxy-1 :2:4-triphenylpyrrole, m. p. 172—173°, almost 
colourless plates (green when fused), is obtained, whilst phosphorus tri- 
chloride at 110—-120° converts it into 5-chloro-1 : 2 : 4-triphenylpyrrole, 
m. p. 145—146, straw-yellow needles. The latter reacts with phos- 
phoric and phosphoryl chlorides at 140° to form 3 :5-dichloro-1 : 2: 4- 
triphenylpyrrole, m. p. 152—153°, and is converted by hydriodic acid, 
D 1:22, and amorphous phosphorus at 150—160° into 1: 2 : 4-triphenyl- 
pyrrole, m. p. 151—152°. 5-Chloro-1:2:4-triphenylpyrrole is 
converted by hot acetic anhydride and a few drops of concentrated 
sulphuric acid into 5-chloro-3-acetyl-1 :2:4-triphenyl pyrrole, C,,H, ONCI, 
m. p. 188—189°, colourless plates, the position of the acetyl group 
being determined by the fact that the substance is converted into 
5-chloro-3-cinnamoyl-1:2:4-triphenylpyrrole, C,,H,,ONCl, m. p. 
150—151°, by warm alcohol, benzaldehyde, and sodium hydroxide. 
8-Benzoy1l-8-phenylpropionic acid and boiling aniline readily yield 
Klingemann’s | : 2: 3-triphenylpyrrol-5-one, m. p. 189°, from which 
5-chloro -1: 2 : 3-triphenylpyrrole, m. p. 165—166°, and 1 : 2 : 3-triphenyl- 
pyrrole, m. p. 176—177°, have been successively prepared. C. 8. 


Phenazine. Frieprich Kenrmann and Em. Havas (Ser., 1913, 
46, 2820).—Methylphenazonium chloride, bromide, and nitrate can 
readily be isolated from concentrated aqueous solutions of the 
methosulphate (compare this vol., i, 298). C. 8. 


Salts of Azine Dyes. II. Frieprich Kenrmann, Em. Havas, 
and Eugine Granpmoucin (Ber., 1913, 46, 2802—2808. Compare 
this vol., i, 908).—The present results are communicated in consequence 
of the work of Ehrlich and Benda (this vol., i, 904) and of Pammerer 
and Gassner (ibid., i, 991). 

The colour change observed when many azonium bases are converted 
into salts is not necessarily indicative of constitutive change; in many 
cases it is due simply to a change in the auxochromic nature of the 

VOL, CIV. i. 4 0 
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amino-group during salt-formation. A number of dyes, such as apo- 
safranine, methylaposafranine, | :3-diaminophenylphenazonium bromide, 
3:7- and 3:11-diaminophenylphenazonium chlorides, have been 
separately dissolved in alcohol and the solutions treated with regulated 
quantities of concentrated sulphuric acid; the amount of acid required 
for the production of different colours has been measured. The most 
important deductions made by the authors are as follows. The 
number of colours, with a given substance, agrees with the number of 
basic groups present, indicating that the individual basic groups 
possess different basicities, and that salt-formation proceeds step by 
step. Extraordinarily slight basicity is exhibited by all the salt- 
forming groups in a substance with the exception of one, by which the 
normal colour is conditioned; all other coloured salts exist only in 
quite strongly acidic solutions, and are immediately hydrolysed by 
dilution. 

The influence of the position of an amino-group on the colour of the 
salts is also considered. An amino-group in the meta-position to the 
azine nitrogen is least influenced by hydrolysis. Its basic character is 
as strong as that of the amino-group in aniline, and a dye containing 
such a group forms a diacid salt even with only a slight excess of acid. 
An amino-group in position 11 (that is, in a phenyl nucleus), whether 
free or in a salt form, has practically no auxochromic influence. Also, 
such a group plays no part in strengthening the basicity, 3: 11-di- 
aminophenylphenazonium chloride being in this respect similar to 
aposafranine. C. 8. 


Action of Nitrous Acid on Ethyl Anilino-oximinoacetate, 
Leopotp Semper and Lxzo Licutenstapt (Amnnalen, 1913, 400, 
302—332).—The substance ©,,H,,0O,N,, m. p. 169°, obtained by 
Jovitschitsch by the action of nitrous acid on ethyl anilino-oximino- 
acetate and described by him as ethy! phenyldioxatriazinecarboxylate 
(A., 1898, i, 93; 1899, i, 239; 1907, i, 98), has the composition 
C,,H,O,N, and m. p. 181:5° when quite pure, and proves to be 
ethyl T-nitro-1 : 2 : 4-benzoxadiazine-3-carboxylate, 

NO, OH <u C. CO, Et 

The yield of the substance is doubled by using 2 mols. of sodium nitrite 
instead of one (compare Jovitschitsch, loc. cit.). It forms a potassium 
derivative, C,,H,O,N,K, dark red powder, and benzoyl derivative, 
C,,H,,0,N,, m. p. 165°, colourless crystals. Although ethyl oxanilate 
is obtained as a by-product in the formation of ethyl nitrobenzoxa- 
diazinecarboxylate, an intermediate product cannot be isolated ; the 
same substance is also obtained, more slowly, by the action of nitric 
acid on ethyl! anilino-oximinoacetate in glacial acetic acid. 

By precipitating ethyl nitrobenzoxadiazinecarboxylate from acetone 
by water and treating the finely divided suspension with 0°2V-sodium 
hydroxide at 0°, an orange-yellow mass of the extremely unstable 
T-nttro-1 : 2 : 4-benzoxadiazine-3-carboxylic acid, 


N 
NOH, AH ai ae 
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is obtained which can only be examined in the moist state. It 
decomposes at 118°, yielding nitrobenzoxadiazine, and regenerates the 
ester by treiting its silver salt with ethyl iodide. 7-Nttro-1:2:4- 
benzoxadiazine, C,H,O,N,,m.p.240°(Jovitschitsch’s phenyldioxatriazine, 
C,H,O,N,),is obtained from ethyl nitrobenzoxadiazinecarboxylate under 
the latter’s conditions, except that 0:2 V-sodium hydroxide is employed ; 
the hydrochloride, C,H,O,N,,HCl, m. p. above 300°, isa moderately 
stable, white substance. 

By boiling for forty minutes with 0-2-sodium hydroxide (3 mols.), 
ethyl nitrobenzoxadiazinecarboxylate or nitrobenzoxadiazine is con- 
verted into 4-nitro-2-hydroxyphenylcarbamide, 

NO,°C,H,(OH)-NH:CO-NH,, 

m. p. 203° (Jovitsehitseh’s phenyldihydroxydihydrodioxatriazine, 
C,H,O,N, [A., 1907, i, 98]), which develops an olive-green coloration 
Ww ith alcoholic ferric chloride, yields 5-nitro-2- aminophenol and 4-nitro- 
catechol by prolonged boiling with 10% sodium hydroxide, and is 
converted at 210° into ammonia and nitrobenzoxazolone (nitrocarbonyl- 
o-aminophenyl), m. p. 241° (St. v. Chelmicky, A., 1891, 52). The 
preceding transformations suffice to establish the constitution of 
4-nitro-2-hydroxyphenylcarbamide. The position of the nitro-group in 
ethyl 7-nitro-] : 2: 4-benzoxadiazine-3-carboxylate is proved by the 
reduction of the ester to 2:5-diaminophenol by boiling alcohol and 
stannous chloride. 

The course of the reaction whereby ethyl anilino-oximinoacetate is 
converted into ethyl 7-nitro-1 : 2: 4-benzoxadiazine-3-carboxylate by 
nitrous acid is readily explained in the light of Stoermer’s researches 
on the simultaneous nitriting and oxidising action of nitrous acid on 
methylaniline and diphenylamine (A., 1899, i, 42). The nitrous acid 

vn attacks the aniline group and forms a 

NH-C:-CO,Et substance (annexed formula), which, like 

NO, /NOz N: -OH other such dinitro-compounds, loses 

nitrous acid with the production of the 
nitrobenzoxadiazinecarboxylate. 

Reactions similar to that exhibited by ethyl anilino-oximinoacetate 
and nitrous acid are also shown by substances containing the group 
NHPh:C(:NOH): attached to -COPh or -CO-NH,. Thus the action of 
nitrous acid (2 mols.) on anilino-oximinoacetophenone yields 7-nitro- 


H: 
3-benzoyl-1 : 2: 4-benzowadiazine, NO,°C — te m. p. 178° 


(decomp.), scarlet needles, which forms a bluish-red aie in alkalis, 
the solution losing the benzoyl group by long keeping, and yielding 
7-nitro-1 :2:4-benzoxadiazine. Anilino-oximinoacetamide, 
NHPh:C(:NOH):-CO-NH,, 

decomp. 192°, colourless needles, prepared from concentrated aqueous 
ammonia and ethereal ethyl anilino-oximinoacetate, reacts with nitrous 
acid (2 mols.) to form chiefly phenyloxamide ; a by-product, however, 
is 7-nitro-1 : 2 : 4-benzoxadiazine-3-carboxylamide, 

No,-C,H NH:C:CO’NH, 


<< 


decomp. 240°, yellow crystals, the constitution of which follows from 
402 
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the identity of the substance with the amide produced by the action 
of ammonia on ethyl 7-nitro-1 : 2 : 4-benzoxadiazine-3-carboxylate. 

The action of nitrous acid (2 mols.) on oximinobenzanilide proceeds 
similarly and yet somewhat differently. Very little benzanilide is 
produced, the chief product being a substance, C,,H,O,N,, m. p 
177—179°, which is very probably 5-nitro-1-phenylbenzoxazole (Fischer, 
A., 1906, i, 539); however, a small amount of a benzoxadiazine 
derivative is probably also formed, because the reaction product 
develops a deep violet-red coloration with alkalis. C. §. 


Preparation of Alkali Soluble Derivatives of Piaselenols 
[Benzisoselenodiazoles]. Frrix Heinemann (D.R-P. 261412).— 
Benzisoselenodiazole, prepared by the action of selenous acid on 
o-phenylenediamine, is insoluble in water and alkalis, and the following 
compounds have been prepared with a view to eliminate this 
drawback. 

3-Hydroxybenzisoselenodiazole, C;H,ON,Se, yellowish-brown needles, 
is obtained when an aqueous solution of 3: 4-diaminophenol hydro- 
chloride is treated with sodium hydrogen selenite (1 mol.) ; it sinters 
and reddens at 200°, and has m. p. 209° (decomp.). 

Benzisoselenodiazo!e-2-carboxylic acid, C,H,0,N,Se, m. p. 222—223°, 
a crystalline, rose-coloured powder, is prepared in a similar manner 

from 2 : 3-diaminobenzoic acid. 
SO,H Benzisoselenodiazole-4-carboxylic acid is a 
“ae colourless, crystalline powder with indefinite 
| | 2>Se wm. p, darkening at 260°, and decomposing 
NH, —N 
3 violently at 290°. 
(I.) CH, When 3-p-nitro-o-sulphobenzeneazotolylene- 
2 :5-diamine-4-sulphonic acid is reduced it yields 
2:3: 5-triaminotoluene-4-sulphonic acid, and this on treatment with 
sodium hydrogen selenite gives rise to 4-amino-3-methylbenziso- 
- selenodiazole-6-sulphonic acid (formula [f) ; 
gi whilst naphthylene-1 : 2-diamine-5 : 7-di- 
SO,H~ it Nn sulphonic acid (A., 1906, i, 713) furnishes 


naphthaisoselenodiazole-5 : 7-disulphonic acul 
(1I.) wo (formula 11), which is isolated as its 
' crystalline barium. salt by the addition 

of barium chloride to the reaction mixture. F. M. G. M. 


Rosinduline Isomerides, Nos. 16 and 17. Frreprich KEHrMann 
and Marcenien Corpone (Ber., 1913, 46, 2974—2979. Compare 
Abstr., 1899, i, 79).—The condensation of 3-acetylamino-1 : 2-naphtha- 
quinone with phenyl-o-phenylenediamine has now been improved and 
much better yields of the two isorosindulines obtained. The methods 
of preparation and separation of salts of the two acetyl compounds 
first formed are described. 

10-Acetylaminophenylisonaphthaphenazonium chloride, 

N(C,H,Cl):C-——-C,H, 
CH y———— Cyn Ae” _ 


the form in which the substance is isolated, forms crystalline grains, 
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with a metallic lustre, is almost black, but yields a reddish-brown 
solution in water, and in alcohol a solution which is olive-green 
in thin layers and purplish-violet in thick layers. The platinichloride 
forms brownish-black crystals, and the nitrate, dark brown needles, 
The salts dissolve in sulphuric acid to form a violet solution, which, 
after heating and dilution with water, yields 10-aminophenylisonaphtha- 
phenazine (isorosinduline, No. 16); the nitrate of this forms small, 
olive-green needles ; the platinichloride is an olive-green, crystalline 
precipitate. 

5-Acetylaminophenylisonaphthazonium nitrate, the form in which this 
substance is isolated, is an orange-red, crystalline powder ; the platini- 
chloride is a brick-red, crystalline precipitate, and the chloride crystal- 
lises from water in long, brick-red needles on salting-out with sodium 
chloride. All attempts to eliminate the acetyl group led to further 
decomposition of the substance. = a he 


Constitution of Safranine. Em. Havas and R, Bernaarp (Ber., 
1913, 46, 2723—2727).—According to Barbier and Sisley (A., 1908, i, 
225), phenosafranine is not a single chemical individual, but consists of 
a mixture of indosafranine (I.) and aminoaposafranine (II.), com- 
mercial phenosafranine containing 85% of the latter compound. 


(S—x=/ /\-x=/ 


(I.) | olwpn |: ANAS 
NH. /NPh\ SNH (IT.) a aati 

({IT.) | \— \) 

UT. NH / NOWCHy NHAC) oe NH, 


A compound of the constitution (II.) has now been prepared by the 
successive removal of one amino-group and the acetyl group from Ris’s 
p-acetylaminosafranine (III.) (A., 1895, i, 148). It possesses the 
properties of an aposafranine, and, therefore, cannot form the main 
constituent of commercial phenosafranine. 

Taken in conjunction with the work of Hewitt, Newman and 
Winmill (T., 1909, 95, 577), the present results conclusively prove 
that phenosafranine is a single chemical individual and has the con- 
stitution represented in (I.). 

The substances isolated by Barbier and Sisley are either hydrates or 
homologues, such as occur even in the purest commercial pheno- 
safranine. 

Acetylaminosafranine (III) is best prepared by the oxidation of 
di-p-aminodiphenylamine sulphate and acetyl-p-phenylenediamine by 
sodium dichromate in the presence of hydrochloric acid. It may also 
be obtained by oxidising a mixture of p-phenylenediamine, aniline and 
acetyl-p-phenylenediamine. In its appearance, tinctorial properties 
and absorption spectrum, it very closely resembles phenosafranine. 

Aminosafranine is obtained in the form of its sulphate by boiling the 
preceding acetyl derivative with 10% sulphuric acid ; the platinichloride, 
C,,H3.N,,PtCl,, was analysed. 

When treated with hydrochloric acid and sodium nitrite in alcoholic 
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solution, acetylaminosafranine is converted into aminoaposafranine (IL), 
which forms a platinichloride, C,,H,,)N,PtCl,, and is very similar to 
aposafranine. F. B. 


The Degradation of Uric Acid by Hydrogen Peroxide and 
an Iron Salt. Koxsxr Ounra (Biochem. Zeitsch., 1913, 54, 439—445), 
—By the treatment of uric acid with a boiling 30% solution of 
hydrogen peroxide in the presence of a ferric salt until all the uric 
acid was dissolved, the following products could be isolated. A 
crystalline substance, C,H,O,N,, which separated on cooling, with 
m. p. 235°, which is apparently carbonyldicarbamide ; a second crystal- 
line substance separated from the mother liquors, which was not 
obtained pure and could not be identified. In addition, the following 
oxidation products were found : carbamide, oxalic acid and ammonia. 

8. B.S. 


Action of Aniline on Halogenated Phthaleins. Vassin1 V. 
Scuarvin (J. Russ. Phys. Chem. Soc., 1913, 45, 885—890) —The 
fact that anthraquinone derivatives containing hydroxyls, halogens, 
sodium or sulpho-groups in the a-positions are converted by the action 
of ammonia or primary amines into aminoanthraquinones which con- 
tain amino- or substituted amino-groups and act as stable violet-blue, 

blue or greenish-blue colouring matters, 
NHPh O NHPh has led the author to apply this reaction 


NHPR’ \% \“ \wuph to halogenated pbthaleins. 


Treatment of eosin with excess of 
freshly-distilled aniline in a sealed tube 
at 180—200° yields the hewxaanilino- 

Pas fluoran (annexed formula), which forms 

C,H ,-CO-O a deep, violet-blue, amorphous powder 

and yields a bluish-violet alcoholic solu- 

tion and a pure blue solution in acetic acid. It has no acidic properties, 

but is faintly basic in character, giving with acids blue salts which 

exist only in presence of a large excess of acid, and are completely 

hydolysed on dilution with water. In dilute alcoholic solution it 

is readily decolorised by hyposulphite, but gradually resumes its 
original colour in contact with air. 

In a similar manner, tetrabromophenolphthalein and aniline yield 
hexa-anilinophthalophenone, 


NHPh NHPh NHPh WNPh 
NHPb/ § /\NHPh | NHPhY S  / \:NPh 


NHPbh, !}—c—. /NHPh % NHPh /—C—! JNHPh’ 
4 ata Pas 


0-CO-C,H, 0-CO-0,H, 


which is almost identical in colour and properties with the product 
obtained from eosin. This compound is accompanied by a bromo- 
derivative containing 4:16% of bromine, which would indicate a more 
complex molecule than that given above, since one bromine atom 
remaining in the molecule would correspond with 9°74% of bromine. 


NHPh -NHPh 


YY 
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An analogous colouring matter was obtained by the action of aniline 
on chlorinated eosin containing halogen in the third benzene nucleus. 

All the above compounds act as substantive colouring matters, and 
dye silk and wool violet-blue in an acid bath. The absence of the 
connecting oxygen atom between the two benzene nuclei of the substi- 
tuted hexa-anilinophthalophenone renders the latter a somewhat less 
fast colouring matter than the fluoran derivative. These colouring 
matters may be converted into sulpho-salts soluble in water by 
treatment at 120° with fuming sulphuric acid containing 12% of 
sulphur trioxide. x. a. &. 


Preparation of Chlorinated Products in the Anthraquinone 
Series. CuemiscHe Faprik GriksHEmmM-ELextron (D.R.-P. 262076). 
—Chlorinated products are obtained when diazotised aminoanthra- 
quinones are treated with hypochlorites ; the compound from anthra- 
quinone-2-diazonium sulphate is a pale yellow powder, decomp. 90°, 
whilst anthraquinone-2 : 6-bisdiazonium sulphate gives rise to a 
yellow powder. F. M. G. M. 


Saponification of Ethers of Hydroxyazo-compounds. G. 
CHARRIER and G. PE.iEGrini (Atti R. Accad. Sci. Torino, 1913, 48, 
978—981).—These ethers can be readily saponified by acting on them 
with anhydrous aluminium chloride. When o0-anisoleazo-@-naphthol 
is heated for a short time at 120—130° with four or five times its 
weight of aluminium chloride and the reaction mixture boiled with 
dilute sodium hydroxide, the sodiwm salt of phenol-2-az0-8-naphthol, 
C,,H,,0,N,Na,3H,O, is obtained, and from it phenol-2-azo-B- 
naphthol, m. p. 193°, can be prepared. o-Phenetvleazo-B-naphthol 
behaves similarly. 

p-Anisoleazo-8-naphthol yields phenol-4-azo-B-naphthol, 

OLN,, 
which crystallises in cantharides-green “needles, m. p. 194°, and the 
same substance can be prepared similarly from p-phenetoleazo-B- 
naphthol. R. V.8 


o-Aminoazobenzene. II. Fenix H. Wirr (Ber, 1913, 46, 
2557—2559. Compare A., 1912, i, 921)—As mentioned in the earlier 
paper, the researches of Gattermann and Wichmann (A., 1888, 829) 
indicate that the rearrangement of diazoaminobenzene must give rise 
to some 0-aminoazobenzene besides the para-isomeride, because pheny]l- 
azoiminobenzene, a dehydration product of the former, is present in the 
reaction product. 

By maintaining the temperature below 40° during the rearrange- 
ment, the subsequent dehydration is checked, and up to 4% of the 
ortho-isomeride is found in the product and can be separated by 
recrystallisation of the mixture from benzene, in which the ortho- 
compound is much more soluble. 

In common with other o-aminoazo-compounds (Goldschmidt and 
Rosell, A., 1890, 616; Goldschmidt and Poltzer, A., 1891, 839; 
Noelting and Wegelin, A., 1897, i, 155), o-aminoazobenzene condenses 
with aldehydes producing triazine compounds ; thus when warmed with 
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formaldehyde in solution in acetic acid to which a little concentrated 
hydrochloric acid has been added, it gives 2-phenyl-2 : 3-dihydro-1 : 2 : 4- 
/—O,H 
\NPh: CH,/ 
(decomp.) ; a similar reaction with benzaldehyde in place of form- 
aldehyde gives rise to 2: 3-diphenyl-2 : 3-dihydro-1 : 2: 4-triazine, 
nZ —~0,H,—\ 

\NPh-CHPh~ 


triazine, N N, yellowish-white needles, m. p. 210° 


N, very pale red crystals, decomp. at 215°. 
D. F. T. 


Hydrolysis of Proteins with an Alcoholic Solution of Hydro- 
gen Chloride. I. Cuartes WEIzMANN and GANESH SAKHARAM AGASHE 
(Biochem. J., 1913, '7, 437—440).—The method is an attempt to 
shorten the usual process, by using a saturated alcoholic solution of 
hydrogen chloride from the beginning to serve both as a hydrolysing 
and an esterifying agent. The reagent is not so powerful as an aqueous 
solution for hydrolysis, as it contains less hydrogen chloride, and 
cannot be heated to so high a temperature. As expected, therefore, 
hydrolysis is not so complete. The proteins used, caseinogen and silk 
fibroin are only partly attacked, and the yield of separate amino-acids 
is poor. W. D. H. 


Indole Formation in the Hydrolysis of Proteins by Alkalis. 
E. Herzretp (Biochem. Zeitsch., 1913, 56, 82—94).—The indole was 
quantitatively estimated with the use of the colour reaction with the 
p-dimethylaminobenzaldehyde reagent, the spectrophotometric method 
of Herzfeld and Bauer being employed. It was found that small amounts 
of indole are obtainable from proteins on gentle warming with water. 
If proteins are treated with 0°5% sodium carbonate, indole is also 
produced ; addition of hydrogen peroxide diminishes the amount, but 
addition of copper sulphate increases it. Similar results were obtained 
with 0:2% sodium hydroxide solution, but barium and calcium hydroxides 
gave smaller yields. It was found that larger yields were obtainable by 
increasing the concentration of the alkali hydroxide, the best results 
being produced with 9% sodium hydroxide ; increase of the alkali con- 
centration beyond this limit diminished the yield. One gram of protein 
was treated with 1000 c.c. of the alkaline solution. Under optimal 
conditions, tryptophan itself gives about 60% of the theoretical yield 
of indole. A pancreatic digestion product of caseinogen yielded 6°5% 
of the theoretical amount of indole, calculated on the assumption that 
this protein contains 0°8% tryptophan. Experiments were also arrived 
at with the object of ascertaining whether pyrrole and scatole are 
produced at the same time. The colour reactions employed for this 
purpose are described in some detail. No evidence of the production 
of these substances could be obtained. 8. B.S. 


Separation of Proteins. III. Globulins. Henry C. Hasiam 
(Biochem. J., 1913, '7, 492—516).—The water-insoluble globulin of 
serum contains, or is closely associated with, rather more than 0°l 
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phosphorus %. About half of this belongs to a lecithin-iike substance 
which amounts to 8—10% of the globulin freed from y-globulin. 
y-Globulin contains no phosphorus. By fractional salt precipita- 
tion, the details of which are given, the true globulin, y-globulin, 
and albumin can be satisfactorily separated. W. D. H. 


Racemisation of Proteins and their Derivatives Resulting 
from Tautomeric Change. II. The Racemisation of Casein. 
Henry D. Dakin and Harotp W. Dupntey (J. Diol. Chem., 1913, 15, 
263—269).—It has been shown by Dakin (this vol., i, 208) that the 
treatment of gelatin by dilute alkalis at low temperatures produces 
racemisation, which is explained on the assumption of a ketol-enol 
tautomerism of the CH:CO-group. From the character of the amino- 
acids obtained by hydrolysis, it is claimed that some conception may be 
formed as to their position in the protein molecule, the occurrence of 
optically active amino-acids being taken as evidence of their being 
terminal groups. The preparation of a “ racemised’’ casein is described, 
which is in fact a hydrolysis product of caseinogen (scission of phos- 
phoric acid having taken place), which on hydrolysis yields inactive 
alanine, d- and inactive valine, /- and inactive leucine, /-proline and 
inactive tyrosine, phenylalanine, aspartic and glutamic acids, arginine, 
lysine, and histidine. As alkalis are used in the synthesis of poly- 
peptides, it is presumed that with present methods it is not possible to 
synthesise a naturally-occurring protein. 8. B.S. 


The Proline Fraction Obtained by the Hydrolysis of 
Caseinogen. The Isolation of Aminobutyric Acid. Freprrick 
Witi1amM Foreman (Biochem. Zeitsch., 1913, 56, 1—10).—From the 
proline fraction of the hydrolysis products, chloroform extracts a non- 
crystallisable, coloured substance. The residue after extraction with 
cold alcohol leaves a product which is aminobutyric acid. Further 
quantities of this substance can also be isolated from the extract in 
hot alcohol. The cold alcoholic extract when concentrated and treated 
with cold alcohol yields a precipitate, which is not entirely soluble in 
amyl alcohol at 60°. From this insoluble fraction, a glassy substance 
was obtained, which gives a characteristic copper salt, and contains 
only half its nitrogen in the form of an amino-group, and 
apparently a piperidine rivg. In the same fraction there is also 
probably a basic substance. There appear to be also in the proline 
fraction other substances in which the nitrogen is not in the form of 
amino-groups. A method is also described for preparing fresh /-proline, 
which consists in treating an alcoholic solution of the proline traction 
with freshly precipitated, dried and powdered copper hydroxide. The 
copper salt of the proline passes into solution. S. B.S. 


Colloidal Properties of Hemoglobin. Fi.ipro Borrazzi (Atti 
R. Accad. Lincei, 1913, [v], 22, ii, 141—144).—By dialysis of the 
colouring matter of blood for four or five months, a pure product is 
obtained, which is gradually precipitated in the dialyser in very 
finely-divided form. It consists chiefly of methemoglobin (95%). 
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It is almost insoluble in water and in neutral salts, but dissolves on 
addition of a trace of alkali, yielding a colloidal solution in which the 
colloid is electronegative. The product also dissolves in presence of a 
trace of acid, and the colloid in solution is then electropositive. 

R. V. 8. 


The Combinations of Hemoglobin with Oxygen and Carbon 
Monoxide. I. Arcurpatp V. Hitt (Biochem. J., 1913, 7,471—480). 
—tThe oxygen and carbon monoxide dissociation curves of hemoglobin 
differ according as salts and carbon dioxide are present or not. This 
has been explained on the theory that the simple molecules of 
hemoglobin are aggregated into clusters. This explains all the facts 
provided two assumptions are made: (1) that the half-saturated 
molecules Hb,O, and Hb,CO are unstable, and change into either 
Hb,, or Hb,(O,),Hb,(CO), or Hb,*CO-O, ; (2) that the half-saturated 
molecules combine much more readily with carbon monoxide than with 
oxygen. The first assumption can be explained as due to the fact that 
Hb, is Hb: Hb, whilst Hb,O, is Hb: Hb:O, with two unsaturated bonds 
which tend to combine at once with O, to form O,:Hb:Hb:0,. If these 
assumptions are justified, the deduction may be made that since carbon 
monoxide combines much more readily with {Hb,O, than with Hb,, 
hemoglobin will take up more carbon monoxide at a given tension if 
a little oxygen is present than if it is completely absent. W. D. H. 


The Combinations of Hemoglobin with Oxygen and Carbon 
Monoxide. II. Josep Barcrort (Biochem. J., 1913, 7, 481—491). 
—The available data for the dissociation curves of blood agree very 
closely with the theoretical curves deduced from the following 
physical conceptions: (1) That the reaction is reversible : 

Hb, +O, = Hb,,Opn ; 
(2) that n is the average number of molecules aggregated together, its 
value depending on the nature and concentration of the electrolytes in 
solution; (3) that acids change the equilibrium constant of the 
reaction without altering the degree of aggregation; (4) that the 
action does not involve the breakdown and reformation of the 
aggregates; and (5) that unsaturated oxides are unstable and break 
up into hemoglobin and saturated oxides. An entirely similar con- 
ception of carboxyhemoglobin is supported by the available data. So 
far as the curves deduced from Hill’s formula, y/100= Xa"/1 + Kz", 
can be distinguished from those held by Haldane and Douglas’s more 
complex formula, the experimental evidence favours the former. 
W. D. iH. 


Action of Alkyloxides on Hemin and its Derivatives. II. 
Conversion of Hzemin into Mesohemin. Hans Fiscner and 
Hernricn Rose (Zeitsch. physiol. Chem., 1913, 88, 9—24. Compare 
this vol., i, 10U6).—By the action either of potassium hydroxide in 
methyl alcohol or of potassium ethoxide on hemin, the crystalline iron 
salt of mesoporphyrin, for which the name mesohzmin is suggested, is 
obtained. This transformation proves the presence of four pyrrole 
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nuclei in hemin. Hematoporphyrin likewise yields mesoporphyrin on 
treatment with alkyloxides, but the quantity is small. 

On reducing hematoporphyrin solutions with sodium amalgam until 
they became colourless, crystalline hematoporphyrinogen could not be 
isolated, but the solution of the leuco-base was used for physiological 
experiments. For two days after injection into rabbits it had no 
action, on the third day it had a sensibilising action indicating conver- 
sion into an active porphyrin. The physiological bearing of the 
inactivity of the leuco-base is discussed. KE. F. A. 


Blood Pigments. I. Degradation of Hzmins to the Por- 
phyrins. Ricnarp Wi.istAtrer and Max Fiscuer (Zeitsch. physiol. 
Chem., 1913, 87, 423—498).—I. .Constitution of Haemin.—There is a 
certain resemblance between the porphyrins derived from hemin and 
from chlorophyll ; hematoporphyrin and mesoporphyrin, for example, 
having many points of similarity with phyllo-, pyrro-, rodo-, erythro- 
and rubi-porphyrins. On far reaching degradation of both classes of 
porphyrins by oxidation or reduction, similar simple pyrrole derivatives 
are obtained. 

When hemin and hematoporphyrin are heated with potassium 
hydroxide in methyl alcohol in presence of much pyridine, they are 
converted cleanly into crystalline porphyrins. Hzmatoporphyrin 
yields a product haemoporphyrin with four oxygen atoms ; hemin gives 
the complex iron compound of mesoporphyrin. Brief heating of the 
magnesium derivative of hemoporphyrin with soda-lime eliminates the 
carboxyl groups and yields a substance identical with aetioporphyrin, 
C,,H,,N,, from chlorophyll in composition, properties, spectrum and 
basic character. Accordingly, hemoporphyrin has the composition 
C,,H,,0,N,, which assigns the formula ©,,H,,0,N,FeCl to bemin 

: instead of that usually adopted 
CH-CH with 34 atoms of. pos 


CMe:CH C—-C The new formula is in agree- 
te—o> N N<o_ a ment with the analyses of 
\ Wz hemin derivatives and also 
C a ( with the older analyses of 

ff ~ Kiister (A., 1904, i, 357). 
CE\===C C=—-CEt The basic skeleton of aetio- 


bMe-OMe> = NB<ometMe porphyrin is composed of four 

pyrrole nuclei so united that 

eight hydrogen atoms are spared as comparedwith simple junction of 

the nuclei. The formulz proposed by Kiister, Piloty and H. Fischer 
are replaced by the above representation of aetioporphyrin. 

Etiophyllin, C,,H,,N,Mg, contains magnesium, presumably attached 

to all four nitrogen atoms. It is assumed that a vinyl residue is united 

c—c with one of the pyrrole nuclei to a cyclobutene ring. 

a /, The position of this ring and of the substituting methyl 

NZ 6-0 | groups is uncertain. 

\o-—-6 It is considered that hemin contains a bridged ring, 

such as is known in several alkaloids, in two of the 

pyrrole nuclei, and it is represented as follows : 
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CHMe=—CH CH——C 
nZ CHICH 
Por 
C— “CH 


| \ 
CO,H-CH,-CH,-C—=—=C ¢—0-CH,-CH,-CO,H 
2 2 N—Fe—N T 2 
bme:ome? ® fe <omte:OMte 


When hemin is converted into hematoporphyrin, the two bridged 
rings are broken, >C:C<. becoming >O-C<, and one vinyl residue 


only becomes coupled with a carbon atom of the; pyrrole nucleus. In 
mesoporphyrin the vinyl group CH:CH is saturated, although analysis 
does not allow the number of hydrogen atoms in this compound to be 
settled definitely. This conception is in harmony with the observed 
unsymmetric way in which the hemin molecule alters on degradation, 

II. Intermediate products in the formation of haematoporphyrin.— 
Aqueous hydrogen bromide saturated at 0° converts hemin into the 
dihydrobromide, C,,H,,0,N,FeBr,, which erystallises similarly to 
hemin in large, obliquely-cut prisms of blackish-blue lustre, and 
forming a dark blue powder. The solution in concentrated sulphuric 
acid is a bluish-red. 

Hydrogen bromide and acetic acid acting on hemin yield a trihydro 
bromide, C,,H,,0O,N,FeBr,. This forms a brownish-red powder. 

When ether is added directly the hemin has dissolved in the 
hydrogen bromide-acetic acid mixture ; the salt, C,,H,,0,N,Br,,2HBr, is 
obtained in bright red flakes: it is hygroscopic. 

When sodium acetate is added to the solution in acetic acid and 
ether the colour changes from green to brownish-red, and finally the 
monoacetate, C,,H,,O,N,BreOAc, is obtained as a brownish-red 
powder. 

By the action of liquid anhydrous hydrogen bromide on hemin the 
iron is eliminated, and a bromide, C,,H,,.O,N,Br,, obtained in lustrous, 
violet-red or red, crystalline leaflets. 

Liquid hydrogen chloride allowed to act on hemin for a few minutes 
only gives rise to a compound, C,,H,,0O,N,FeCl,, which forms a 
hygroscopic, lustrous, violet residue. Methyl alcohol converts it into 
a dimethyl ester, crystallising in lustrous, brown, rhombic platelets ; it 
is less basic than any known methy! derivative of hematoporphyrin. 

By the action of methyl! alcohol on the pentabromide a dimethyl ether 
dimethyl ester was obtained, which crystallised in large, lustrous, double 
pyramids, m. p. 163°. 

Hemin dissolves in liquid hydrogen chloride in sealed tubes with a 
bluish-red coloration. ‘the product could not be properly purified. 
Metby] alcohol converted it into a tetramethyl compound differing from 
that above. It crystallises in long, thin, brown, matted needles, m. p. 
165°. 

III. Porphyrins with more than four oxygen atoms.—A convenient 
method of obtaining hemin from centrifugalised blood is described. 
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Hematoporphyrin, C,,H,.O;N,, previously only known in an 
amorphous condition, crystallises in lustrous, violet. ounded plates, 
which are reddish-brown by transmitted light. The hydrochloride 
erystallises in needles which are olive-green under the microscope, but 
form a red powder. <A dimethyl ester forms a lustrous, dark red, crys- 
talline crust, m. p. 149°. A second-ester formed on heating with weaker 
acid is an intense red powder, m. p. 121°. 

The crystalline tetramethyl] derivative (Kiister and Deihle, this vol., 
i, 1004) has the molecular weight about 600, agreeing with the formula 
C 7H,,0,H,. 

"The dé dimethyl ether, C,,H,,N,(OMe),(CO,H),, crystallises in very fine, 
brownish-red, lustrous, prismatic plates, obliquely-cut and often 
forming twins resembling a swallow’s tail. It sinters on heating, 
m. p. above 270°. 

The monoacetate, OAc*C,,H,,N,(OH)(CO,H),, is a_bluish-violet 

owder. 

‘ By the action of liquid hydrogen chloride on hemin and hydrolysis 
of the intermediate product, C,,H,,0,N,Cl;, with acids, hwemino- 
porphyrin is formed, having the composition (C,,H,,0,,N,),. When 
heated in a vacuum at 105° no water is eliminated as is the case with 
hematoporphyrin. It forms a heavy, dark violet powder consisting of 
metallic, rectangular platelets with rounded corners. The trihydro- 
chloride forms bright red needles. The methyl ester is an intense red 
powder. Solution in saturated hydrogen bromide and dilution with 
water converts heminoporphyrin into hematoporphyrin. 

Another compound, haemidoporphyrin, is obtained from hemin 
hydrochloride on treatment with sodium acetate in warm acetone 
solution. It crystallises in very large prisms with a brownish-violet 
lustre, and behaves as an hydroxy acid. 

All these compounds are differentiated by their basic properties as 
determined by their distribution between hydrochloric acid and ether 
(compare Willstitter and Mieg, A., 1907, i, 69). 

1V. Porphyrins with four oxygen atoms.—Hmoporphyrin is shown 
to have the formula C,,H,,0,N,. It is more strongly basic than the 
isomeric porphyrins obtained trom chlorophyll. The dimethyl ester 
crystallises in obliquely-cut prisms with a number of twin forms. 

On heating hemin with potassium hydroxide in methyi alcohol and 
pyridine, the compound, C,,H,.0,N,FeK,, is obtained in long, trans- 
parent, red prisms. Mesohemin is obtained from this in lustrous 
prisms or thin, yellowish-brown plates. The dimethyl ester, 

C,,H,.N,(CO,Me),: FeCl, 
forms brown needles of metallic lustre. 

Aetioporphyrin from hemoporphyrin crystallises in small, reddish- 
brown prisms with oblique faces, m. p. 265° (decomp.). Despite minor 
differences, it is shown to be identical with the product derived from 
chlorophyll. E. F. A. 


The Saturated Fatty Acid of Kephalin. Jakxop Parnas 
(Biochem. Zeitsch., 1913, 56, 17—20).—The only fatty acid obtained by 
the hydrolysis of kephalin with barium hydroxide was stearic acid. 
There js no evidence of the existence of a “ palmitylkephalin” 
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in addition to the “stearylkephalin’”’ as has been assumed by other 
authors. S. B. S. 


The Nitrogenous Constituent of Kephalin. Monracue H. 
RENALL (Biochem. Zettsch., 1913, 55, 296—300).—An improved process 
for the preparation of kephalin from ox and sheep brain is described. The 
disintegrated brain is treated with acetone, then with alcohol, and then 
with light petroleum. Thecrude kephalin from the latter extract is pre- 
cipitated by alcohol, and is purified by precipitating from its solution 
in ether by alcohol, and from its solution in water by hydrochloric 
acid. Like the human brain, the brains of ox and sheep contain the 
nitrogen in the form of a primary base, and in ox brain the presence 
of aminoethyl alcohol could be detected. S. B.S. 


Phosphatides, particularly those in Egg-Yolk. Junius Eerter 
(Zeitsch. physiol. Chem., 1913, 87, 233—254).—The products of 
hydrolysis of that portion of the phosphatides of egg-lecithin which 
is not precipitated by cadmium chloride consist of aminoethyl alcohol 
(compare Trier, A., 1912, i, 233) in addition to choline. 

The phosphatide soluble in alcohol after complete extraction of 
egg-yolk with ether is a monaminomonophosphatide. 

Comparison of the organic portion of cadmium chloride compounds 
with the original phosphatides shows a diminution in the amount of 
carbov, hydrogen and oxygen. Some elimination of fatty acid 
molecules has perhaps taken place. E. F. A. 


Plastein Formation. II. P. Giacotev (Biochem. Zeitsch., 1913, 
56, 195—208).—The grade of formation of more complex products, as 
measured by the Sdrensen formaldehyde titration method, from 
dialysed hydrolysis products of proteins by dialysed ferments is not 
smaller than in the case of peptones containing the salt content of 
ordinary undialysed fermentation mixtures. The addition of salts, 
however, especially of sodium chloride, facilitates the formation of 
precipitates during plastein formation. The addition of sodium 
chloride up to 1°84%, and of calcium chloride up to 0°6%, exert no 
influence on the number of free amino-groups which disappear (as 
measured by Sérensen’s method) during plastein formation ; in fact, 
there is no definite relationship between the amount of precipitate 
formed during plastein formation and the amount of apparent synthesis, 
as measured by the diminution of free amino-groups. Plastein forma- 
tion can also take place in absence of added hydrochloric acid in the 
presence of dihydrogen potassium phosphate. 8. B.S. 


Action of Nuclease. P. pe ta Biancnarpikre (Zeilsch. physiol. 
Chem., 1913, 8'7, 291—309).—The gradual liquefaction of sodium 
a-thymus-nucleate is conveniently followed by viscometric methods. 
In this way nuclease may be identified, and its activity approximately 
determined. Nuclease has been proved to be present in the liver, 
thymus, pancreas, and in the seeds of the soja bean (Glycina hispida). 
The amount is largest in the pancreas. Nuclease is soluble in glycerol. 
It has a smaller affinity for colloids than trypsin, and may be protected 
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from tryptic digestion by treatment with colloids or animal charcoal. 
Yeast-nucleic acid, although differing in composition from thymus- 
nucleic acid, is hydrolysed by the nuclease of the thymus and the liver. 
Pancreas extract and the pancreatic secretion behave differently in 
decomposing nucleic acid. The liquefying and hydrolysing activities 
of nuclease are not parallel, from which it is inferred that two separate 
enzymes exist, or that the same enzyme contains two different active 
groups. E. F. A. 


Studies on Amylases. V. Experiments on the Purification 
of the Amylase of Malt. Henry C. SHerman and M. D. Scuues- 
INGER (J. Amer. Chem. Soc., 1913, 35, 1617—1623. Compare A., 1912, 
i, 815).—By extracting ground malt with two and a-half times its 
weight of water, dilute alcohol, or very dilute acid phosphate solution 
at as low a temperature as possible, with subsequent dialysis followed 
by fractional precipitation by alcohol or acetone, products have been 
obtained of diastasic power of 1800—2200 (Lintner’s scale). The pre- 
parations resemble pancreatic amylase in appearance, but are less readily 


soluble in water ; their solutions coagulate at 80°, giving large flocks. 
D. F. T. 


The Action of Maltase on Starch. Zenon WI«ERCHOWSKI 
(Biochem. Zeitsch., 1913, 56, 209—219).—The saccharification of starch 
by the maltase of maize yields, in every stage, dextrose and soluble 
starch as the sole products of hydrolysis. The; small amounts of 
dextrins, which yield a violet or red colour with iodine, owe their 
existence only to the presence of diastase. Maize diastase causes 
scission of all three kinds of carbonyl bonds in the starch with equal 
intensity, so that no dextrins are formed as intermediate products. 
Maize diastase appears, therefore, to be an ideal enzyme for the 
complete saccharification of starch. S. B.S. 


Enzymes. Asymmetric Syntheses through the Action of 
Hydroxynitrilases. I. Vernon K. Krizsie (J. Amer. Chem. Soc., 
1913, 35, 1643—1647).—The result obtained earlier by the author 
(A., 1912, i, 482) that a certain sample of emulsin when acting on 
amygdalin gave a residue of /-mandelonitrile, whilst its action on a 
mixture of benzaldehyde and hydrocyanic acid effected the formation 
of d-mandelonitrile can be attributed to the occurrence of varying 
quantities of two hydroxynitrilases in emulsin, one correlated 
with the d- and the other with the /-nitrile. 

These two enzymes might be expected separately in plants which 
contain prunasin or amygdalin, and sambunigrin which are glucosides 
derived from the d- and /-nitrile respectively. An enzyme activating 
the combination of benzaldehyde and hydrocyanic acid to d-mandeio- 
nitrile was actually found in the leaves and bark of Prunus serotina, 
and in the leaves of the peach tree; the product obtained under its 
influence was not the pure d-isomeride, but the small quantity of 
racemic product present may have been due to the spontaneous com- 
bination of the constituents. The amount of racemic product given by 
emulsin cannot be explained in this way, and is probably to be ascribed 
to the concurrent action of two enzymes. 
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The leaf extract of the common elder, which contains sambunigrin, 
did not give rise to the formation of any optically active compound 
from benzaldehyde and hydrocyaniec acid; whether this is to be 
explained by the presence of two enzymes concurrently producing d- 
and /-isomerides has still to be decided. 


The Influence of Acids and Alkalis on the Diastatic 
Ferment during the Stages of Regeneration. M. J. Gramenirzkr 
(Biochem. Zeitsch., 1913, 56, 78—81).—It has been shown by the 
author that the properties of the diastatic ferment, which have been 
lost by heating, can, under certain circumstances, be regenerated on 
keeping. It is now shown that the regenerative process is inhibited 
by acid, but accelerated by alkalis in certain low concentrations. This 
is in direct contrast to the action of acids and alkalis on the extracted 
ferment, of which the former class of substances function as activators 
and the latter as inhibitors. 8S. B.S. 


Preparation of Soluble, Stable Derivatives of 3:3’-Di- 
amino-4 :4’-dihydroxyarsenobenzene. Anton Denrine (1).R.-P. 
261542).—It is found that 3 : 3’-diamino-4 : 4’-dihydroxyarsenobenzene 
hydrochloride combines with albumin acids to furnish compounds which 
are soluble in water or alkalis, and are of therapeutic value. The pre- 
paration of the following compounds is described with (1) sodium 
nucleinate ; (2) sodium caseinate ; (3) sodium protalbinate ; (4) sodium 
lysalbinate, and (5) from a mixture of sodium protalbinate and 
lysalbinate ; the dry substances are yellow, amorphous masses, the 
alkali salts greenish-grey lamelle. F. M. G. M. 


Preparation of Nuclear-substituted Mercury Derivatives 
of Aryloxy-fatty Acids and their Salts. FarBenraBRIKEN VoRM. 
Friepr. Bayer & Co. (D.R.-P. 261229).—Mercurithymolacetic an- 

hydride (annexed formula), a sand-like powder, is 

Me obtained when mercuric acetate and thymolacetic 
gi Hg--0 acid are heated together in aqueous-alcoholic 
| Je ag 700 solution at 70°. 
ist a-Guaiacolpropionic acid, mw. p. 55°, is prepared 

Pr? by the action of sodium guaiacol on a-bromo- 

propionic acid ; on heating with mercuric acetate it 
gives rise to mercuri-a-guaiacolpropionic acid, These compounds are 
of therapeutic value, and others having the general formula 
CO,H-R,O-R-Hg-OH, 
where R is phenyl, naphthyl] or their substituted derivatives, and 
R, alkyl or substituted alkyl groups, are also discussed. 
F. M. G. M. 


Preparation of Soluble Silver Salts of Mercury Derivatives 
of Hydrocarbons. FARBENFABRIKEN voRM. Frigepr. Bayer & Co. 
(D.R.-P. 261875).—When the insoluble silver salts of the substituted 
mercury derivatives of hydrocarbons are treated with the alkali salts 
of amphoteric or faintly acidic substances they furnish soluble additive 


—— @ ew=e=m ..3 @& ef @25 ©. = ©, 2 -* @ FS 


PHYSIOLOGICAL CHEMISTRY. i. 1257 


compounds, and the following have been prepared: from hydroxy- 
mercurithymoxy! acetate with sodium diethylbarbiturate and from 


silver hydroxymercuribenzoate with sodium succinimide. 
F. M. G. M. 


Physiological Chemistry. 


Physiological Observations following Descent from Pike’s 
Peak to Colorado Springs. Epwarp C. Scunerper (Amer J. Physiol., 
1913, 32, 295—-308).—The return of the blood to a normal state 
after descent from a great altitude is very slow. Details regarding 
the percentage of hemoglobin, red corpuscles, blood volume, pulse 
rate, alveolar carbon dioxide pressure, etc., are given. The 
respiratory capacity is not greater in men who live high up than 
those of similar physique at sea level. W. Dz. H. 


The Respiration of Pulverised Insects. Frep. Barre.ii and 
(Mlle.) Lina Srern (Biochem. Zeitsch., 1913, 56, 35—49).—Pulverised 
insects exhibit a high respiratory exchange, which in certain cases 
is as large at 40° as that of the living animals, but in others (flies, 
silk-worm moths) markedly smaller. The respiratory exchange 
increases with rising temperature up to 30°, and remains from this 
point constant until about 55°. A slight alkalinity increases in 
some cases the respiratory exchange, but higher alkalinities exert an 
inhibitory action, notably on the carbon dioxide production. In 
acid media both the oxygen consumption and carbon dioxide pro- 
duction are diminished. The gas-exchange takes place both in 
hypo- and iso-tonic solutions, and is not affected by addition of 
disodium hydrogen phosphate. It is not much larger in an 
atmosphere of oxygen than in one of air, and is not influenced by 
the addition of mammalian blood or of pnein. The addition of 
trypsin only depresses the respiratory exchange to a small extent. 
The alcohol and acetone preparations of pulverised insects also 
exhibit a distinctly high respiratory exchange. Attention is called 
by the authors to the differences between the respiratory exchanges 
of pulverised insects and of mammalian tissue; the former are to 


be ascribed to the presence of oxydases of unknown character. 
S. B. S. 


The Intensity of the Respiratory Exchanges of Insects. 
Frep. Barrecut and Lina Stern (Biochem. Zeitsch., 1913, 56, 50—58). 
—The oxygen consumption, carbon dioxide production, and 
respiratory quotients of cockroaches, silk-worms, and of flies in 
various stages of development are tabulated. There is an increased 
respiratory exchange with increasing temperatures. This is also 
greater in the fully developed insects than in the larve, and the 
latter are more active than the chrysalis. S. B. 8. 
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The Cholesterol and Cholesterol Ester Content of the 
Blood of Various Animals. Feriix Kaupers (Biochem. Zeitsch., 
1913, 55, 96—100).—A series of analytical results obtained by the 
Windaus digitonin method ‘s tabulated. The cholesterol and 
cholesterol esters were estimated both in the serum and corpuscles, 


S. B.S. 


Lactic Acid in Blood. Water Grizspacn and Si&errizp 
OprenHEIMER (Biochem. Zettsch., 1913, 55, 323—334).—The fornation 
of lactic acid from various substances by the action of blood 
corpuscles was investigated. Dextrose, levulose, mannose, and 
galactose were found to be capable of forming this acid, whereas 
arabinose and glucoheptose were not. Inositol was in the majority 
of cases found to be inactive, but in two cases a slight increase of 
lactic acid was found. Alanine was indifferent, and glycerol was 
also generally indifferent, although in one case it gave rise to a 
considerable amount of acid. It appears as if the same tissue from 
different individuals of the same species shows an _ inconstant 
behaviour as regards the formation of lactic acid from the same 


substance. S. B.S. 


Method for Extraction of Amino-acids from Different 
Constituents of the Blood. A. Costantino (Biochem. Zeitsch., 
1913, 55, 419—424).—One hundred c.c. of the blood or serum are 
mixed with 500 c.c. of 2% mercuric chloride solution containing 
0°8% hydrochloric acid. The proteins are thereby precipitated. 
An aliquot part of the filtrate, obtained after centrifugalisation, is 
evaporated in vacuum after addition of magnesium oxide (in order 
to separate ammonia) to a small bulk, in which the formalin 
titration process is carried out. This is done after addition of solid 
barium chloride and hydroxide, filtering off the precipitate, and 
neutralising the filtrate to azolitmin. Where very small amounts 
of amino-acids are present, a certain known amount is added before 
these manipulations, so that larger amounts of alkali are required 
for titration. S. B. 8. 


The Normal Sugar Content of the Blood of Rabbits and 
Dogs. Apoutr Loewy and Srscrrrep Rosenperc (Biochem. Zeitsch., 
1913, 56, 114—116).—The statement has often been made that 
the sugar in the blood of rabbits occurs abnormally as a result of 
the treatment of the animals (binding, exposing the arteries, etc.). 
The authors now show that a similar phenomenon can be observed 
in dogs. It was noticed, furthermore, that the blood removed 
under conditions of local anesthesia (novocaine) contained less 
sugar than that removed from the same animals without anesthesia, 
and that pain probably has some influence on the abnormally high 
sugar content in the blood of animals. S. B. $. 


Blood Glycolysis: its Extent and Significance in Carbo- 
hydrate Metabolism. The Supposed Existence of “Sucre 
virtuel” in Freshly Drawn Blood. Joun J. R. Macteop [with 
A. M. Wenn] (J. Biol. Chem., 1918, 15, 497—514).—Unclotted 
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(hirudin) and defibrinated blood have the same glycolytic power, 
but potassium oxalate has a depressing action. The rate of 
glycolysis varies greatly, but in the mean about half the sugar 
disappears, in two and a-half hours at 40°. This is a function of 
the corpuscles. If much dextrose is added to the blood, the process 
may be depressed. The rate is the same in diabetic blood. The 
destruction of sugar in the blood in the intact animal is an almost 
negligible fraction of the total glycolysis. W. D. H. 


Permeability of Blood Corpuscles for Amino-acids. A. 
CostanTINo (Biochem. Zettsch., 1913, 55, 411—418).—By suspending 
blood corpuscles in serum in which an excess of amino-acid had 
been dissolved, and estimating the nitrogenous substances titratable 
in the presence of formalin, it was found that these diminished in 
the serum and increased in the corpuscles. From this it follows 
that the latter are permeable to amino-acids, but, as experiment 
showed, only up to a certain limit. This corresponded nearly with 
the amount of amino-acids in the corpuscles of a dog at the time of 
digestion of food, that is, 45 mg. nitrogen per litre of corpuscles. 
The amount reached did not differ greatly whether asparagine, the 


acid hydrolysis products of caseinogen, or glycine was added to the 
serum. S. B. 8. 


The Amino-acid Nitrogen, which can be Estimated by the 
Formalin Method, in the Blood Corpuscles and Serum of 
Fasting and Fed Animals. A. Costantino (Biochem. Zeitsch., 
1913, 55, 402—417).—The author, by various methods described 
in some detail, is able to confirm the presence of amino-acids in 
the blood. The amount in fasting animals is less than that in fed 
animals, although there is no difference in the amounts in the 
serum in animals at different stages of nutrition. From this it 
follows that the excess of amino-acids in the blood of fed animals 
over that in blood of fasting animals is present in the corpuscles, 
which must consequently be permeable to these acids. The content 
of both serum and corpuscles in amino-acids is the same in all parts 
of the circulation, and this fact negatives the supposition of the 
deaminisation of the digestion products in the intestinal wall. 
Lymph contains only a small amount of nitrogen titratable in the 
presence of formalin. S. B. S. 


The Influence of Lipoids on the Coagulation of Blood. 
Frreprich Rumpr (Biochem. Zeitsch., 1913, 55, 101—115).—Lipoid 
emulsions (prepared from ox-brain) hasten the coagulation of 
oxalate plasma, but only to a slight extent, which is ‘quantitatively 
far below the action of tissue extracts. There is no species 
specificity in this action. Plasma which has been deprived of its 
lipoids by light petroleum will only coagulate after addition of 
lipoids. This fact does not prove, however, that thrombokinase is 
a lipoid. The statement of Bordet and Delange, that lipoids, like 
tissue juices, cause the development of large quantities of thrombin 
in serum, appears to be incorrect, as the acceleration of clotting 
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caused by the former is insignificant compared with that caused 
by the latter (30: 600). Peptone and hirudin bloods can be made 
to clot by tissue extracts, but not by lipoids. The lipoids, therefore, 
do not appear to be the actual active agents, although they do 
play some part in the clotting process. It seems therefore advisable 
to retain the term thrombokinase for the active substance of tissue 
juices. S. B.S. 


The Nature of Thrombin and Anti-thrombin. Bertram J. 
Cottinewoop and M. T. MacManon (J. Physiol., 1913, 47, 44—53), 
—Thrombin is destroyed by heat (50—60°), by acid, alkali, and 
trypsin. After destruction of Gamgee’s thrombin, thrombokinase 
is still present; this preparation also contains fibrinogen. Anti- 
thrombin is destroyed by heat (60—65°) and by acid. It will act 
only in an alkaline medium; neutralisation inhibits, but does not 
destroy it. The rate of action of antithrombin varies directly with 
temperature in contrast with thrombin. It is suggested that 
thrombin is a protein, that antithrombin is a proteolytic enzyme, 
and that fibrin is a combination of thrombin and fibrinogen. 


W. Dz. H. 


The Properties of Rabbit’s Serum after Treatment of the 
Animals with Emulsin. Kounsai Onta (Biochem. Zeitsch., 1913, 
54, 430-—438).—When rabbits have been immunised by several 
injections of emulsin, their serum exerts a greater inhibitory action 
on the action of the ferment than the serum of normal animals. 
This difference of action is, however, only marked when the serum 
is present in sufficient quantities. If d-galactose and dextrose are 
incubated together in the presence of immune serum, there is 
evidence of the formation of a disaccharide, of which small 
quantities of a phenylosazone could be isolated. 8. B. 8. 


Hemolytic Action of Cyclamin-—Cholesterol Mixtures. Ernst 
H, Riesenretp and H, LumMerzneim (Zeitsch. physiol. Chem., 1913, 
87, 270—290).—On mixing equivalent quantities of cyclamin and 
cholesterol, a mixture is obtained in which the hemolytic action 
of cyclamin is only partly suspended. Further addition of 
cholesterol has the effect of lessening the poisonous action. It is 
therefore inferred that the cyclamin-cholesterol complex is dis- 
sociated in solution. If the hemolytic action of any cyclamin- 
cholesterol mixture is regarded as a measure of the amount of free 
cyclamin, it is possible to determine the dissociation constant XK 
of the cyclamin-cholesteride, provided that the total amount of 
cyclamin and cholesterol in the mixture is known. Constant values 
for K are obtained by this method so long as the same blood 
solution is used, but different values of K are obtained with 
different blood solutions, owing probably to the presence of the 
serum. The serum has the property of lowering the hemolytic 
activity of cyclamin, but acts quantitatively in a very variable 
manner. E. F. A. 
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The Hemolytic Lipoids of the Organs and the Influence on 
them of Administration of Dextrose. Arno Kirscne (Biochem. 
Zeitsch., 1913, 55, 169—188).—Various investigators have shown 
that the liver contains hemolytic lipoids, which appear to have a 
special pathological significance in certain diseases, such as perni- 
cious anemia. The conception is now advanced that in fatty 
degeneration of the liver the lipoids are of two-fold origin, namely, 
those due to degeneration of the cell material itself, and those due 
to infiltration. To the former class only is to be ascribed the 
hemolytic activity. This hypothesis has been tested in the follow- 
ing way: In a number of rabbits fatty degeneration was produced 
by the following methods: starvation, phloridzin, acute and chronic 
poisoning with tolylenediamine, maintenance of the animal at high 
temperatures, post-mortal autolysis. The lipoids were obtained 
from the liver by heating this organ with alcohol, then extracting 
with ether, and precipitating the lecithins from the ethereal extract 
by acetone; after distillation of the ether—acetone mixture the 
residue was weighed and used for experiment in methyl-alcoholic 
solution. ‘The hemolytic value of this solution was then deter- 
mined. It was found that in all cases, both the quantity of 
extract and its hemolytic value were increased in cases of fatty 
degeneration, especially in that produced by autolysis. Now it is 
supposed that administration of dextrose inhibits infiltration. A 
series of experiments similar to the above was carried out with 
this addition. If the action of sugar is correctly interpreted, then 


the lipoids derived from the sugar-fed animals should contain 
relatively larger amounts of fats derived from the cell degeneration, 
and consequently a higher hemolytic value. This was actually 
found to be the ¢ase. Attention is also called to differences in the 
fatty-degenerated livers produced by different methods. S. B. 8. 


Digestion and Absorption under Normal and Pathological 
Conditions. Erim 8. Lonpon (Zeitsch. physiol. Chem. 1913, 87, 
313—370).—-This is a series of short papers on various aspects of 
the subject carried out on fistula dogs by London’s methods. 

I. Generai Remarks. E. 8. Lonpon.—Introductory. 

II. Does Absorption Occur in the Stomach? J. 8S. Tscuexunov. 
—NMany previous authors have stated that absorption occurs in the 
stomach. In the present experiments finely-divided meat alone or 
mixed with gliadin was given by the mouth, or solution of dextrose 
or sodium chloride by the gastric fistula. The material which left 
the stomach contained the same amount of sugar as given, and 
protein substances entirely leave the stomach with an accession 
of nitrogen. In no case was there a deficit in the food material 
introduced. The proteins were not much broken up in the stomach 
(amide nitrogen=11—18%). 

III. Absorption Products of Protein. N. A. DoBrovoLsKasa.— 
Two hundred c.c. of a 5% solution of alanine was placed in the 
intestine. In five minutes excess of amide nitrogen was found in 
the blood of the jugular vein. During digestion, the amide 
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nitrogen rises in the portal blood; the rise in the general blood 
stream is smaller. In no case did the blood give a biuret reaction. 

IV. The Amount of Amide Nitrogen in the Peripheral Blood 
during Digestion. A. D. Votxov.—In all stages of digestion the 
jugular blood contains a small excess of amide nitrogen (almost 
4 mg. per 100 c.c. of serum). 

V. The Influence of Surgical Changes in the Stomach on Diges- 
tion. §S. F. Kaptan.—The pyloric section of the stomach plays an 
important réle in the proper evacuation of the organ. Hydrochloric 
acid stimulates the fundus, and inhibits the pylorus. Sodium 
hydrogen carbonate also stimulates the fundus. Partial extirpation 
of the fundus hastens the emptying of the stomach. Observa- 
tions on the rate of emptying an “hour glass” stomach are also 

iven. 

: VI. Digestion in Intestinal Resections. P. P. Braucnanov.— 
Resection of the jejunum makes no difference on the course of 
excretion of the constituents of the chyme through a fistula, but 
the rate of output is raised. The complete compensation for the 
defect does not, however, occur in the upper section of the diges- 
tion canal; the ileum takes no special share in the work of com- 
pensation ; the main share falls on the large intestine. Opium and 
tannalbin do not lessen, but increase, the discharge through the 
fistula. Similar details are given in reference to removal of other 
parts of the bowel. 

VII. The Course of Digestion of Anomalous Constituents of the 
Gastric Contents. R. 8S. KrymM.—Preliminary digestion of the meat- 
powder given does not hasten the emptying of the stomach. Excess 
of hydrochloric acid inhibits it. 

VIII. Digestion of Peptonised Milk. Z. O. Mitscun1x.—In vitro, 
peptonised milk is more rapidly digested by gastric, but not by 
pancreatic, juice. In dogs it causes an increase in the flow of bile. 
In weakly children, and certain pathological conditions, its use is 
advised. Further work is in progress. 

IX. The Physiological Importance of the Omentum. M. RB. 
GiILLELS.—The experiments confirm the conclusion that the omen- 
tum is of importance, but compensation by the mesentery takes 
place. Further work is in progress. 

X. The Digestive Glands in Normal and Defective Digestion. 
P. P. Brsucnanov.—The injection of an aqueous solution of Witte’s 
peptone into the jejunum increases the excretion of bile; this is 
not affected by acidification of the solution with hydrochloric acid, 
but if the solution is made alkaline by sodium hydrogen carbonate, 
it stops the bile flow. Neutral or alkaline peptone solution has no 
effect on the pancreas, but hydrochloric acid excites a flow of 
pancreatic juice. 

XI. Maximal Reduction of the Alimentary Tract. With 8. F. 
KapLan.—Experiments are recorded which show how greatly the 
canal may be reduced without serious harm in dogs. Large amounts 
of the small intestine, and the whole colon were removed, and the 
dogs were in good condition months afterwards, W. D. H. 
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Absorption of Yeast-Nucleic Acid after Extensive Re- 
section of the Small Intestine in Dogs. Junicut Mayersima 
(Zeitsch. physiol. Chem., 1913, 8'7, 418—422).—Removal of the greater 
part of the small intestine in dogs has no practical effect on the 
absorption of yeast-nucleic acid. Whether this is due to the 
remnants of the intestine, or to the activity of micro-organisms, is 
uncertain. W. Dz. H. 


The Influence of Chronic Insufficient Nutrition on Meta- 
bolism. Naruan Zuntz, S. Moreuuis, and M. Diakov (Biochem. 
Zeitsch., 1913, 55, 341—354).—A dog was kept over a prolonged 
period (more than a year) on a diet insufficient for the energy 
needs of the organism, during which time the weight sank from 
10 to 4°19 kilos. The animal then died of inanition, The caloric 
value of the food administered (rice and meat) was controlled 
during the whole time, and repeated measurements of the respira- 
tory exchanges were made; the nitrogen excreted was also 
repeatedly estimated. It was found that the energy consumption 
per square metre of surface sank during this period from 931 cal. 
per 10 kilos. of weight to a minimum of 631 for half that body 
weight, and rose again towards the end of the life of the animal 
to 921 calories for a weight of 4°1 kilos. There was no indication 
of a gradual accommodation of the energy consumption to the 


diminished food supply. S. B. 8. 


Metabolism during Pregnancy and Lactation. Lupwie 
Dienes (Biochem. Zeitsch., 1913, 55, 124—133).—The gaseous meta- 
bolism of a tracheotomised dog during pregnancy and lactation was 
carried out by a method, described in some detail, based on the 
Regnault-Reiset principle. The results indicate that there is a 
large increase in the metabolism during the later stages of preg- 
nancy. During lactation, on the other hand, the increase in the 
metabolism is relatively small. Ss. B. S. 


The Carbohydrate Metabolism of the Isolated Heart—Lung 
Preparation. 8. W Parrerson and Ernest H. Sraruine (J. Physiol., 
1913, 47, 137—148).—Starling and Knowlton stated that the 
diabatic heart is unable to utilise sugar as well as the normal 
heart. Further more accurate work has shown that this is not the 
case. The main purport of the present paper is to withdraw the 
former conclusions, and explain Maclean and Smedley’s results, 
which seemed to confirm it; the glycogen of the heart muscle is a 
varying and disturbing factor, which may account for certain 
discrepancies. The view that the primary factor in diabetes is an 


absence of the power of the tissues to consume sugar is abandoned. 
W. D. H. 


The Rate of Resorption of Proteins and their Degradation 
Products from the Small Intestine. Herrmann MEssERLI 
(Biochem. Zeitsch., 1913, 54, 446—473).—The experiments were 
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carried out on a dog with a Thiry-Vella fistula. The various 
products under investigation were introduced into the fistula, and 
removed after a definite interval by a method described by the 
author. The amount of resorption of proteins and degradation 
products was determined by estimations of nitrogen. All experi- 
ments were carried out on the same animal. The amounts of 
genuine proteins taken up in ten minutes may be represented by 
the following numbers: Serum, 20; gliadin, 16; caseinogen, 12; 
hemoglobin, 8. The less degraded proteins, such as peptones, are 
resorbed more rapidly than the products of complete acid hydro- 
lysis. This fact indicates that the proteins are not degraded com- 
pletely in the small intestines. During a diet poor in proteins, the 
resorbability of various proteins progressively diminished, but 
increased again when the animal reverted to a protein-rich diet. 
This phenomenon was observed, however, only in the first experi- 
ments. In later experiments the resorption was less during the 
subsequent period of rich protein diet. This is probably due to 
the fact that after the various treatments to which the animal had 
been subjected, the cells of the intestine had lost their physio- 
logical functions as regards the resorption of nitrogenous products. 
Their capacity for taking up sugar remained, however, unimpaired. 
S. B..S. 


The Pentoses as a Source of Energy in the Anim: 
Organism. P. Scurroxicn (Biochem. Zeitsch., 1913, 55, 370—392). 
—The experiments were carried out with J-arabinose prepared from 
cherry-gum. It was found that the addition of this carbohydrate 
to a given basal diet caused very little rise in the respiratory 
quotient, and about half of the amount ingested was excreted 
unchanged in the urine. When dextrose was given in corresponding 
quantities, a certain increase in the respiratory quotient could be 
ascertained. The increased oxygen consumption, which takes place 
normally after a meal, is slightly diminished by the addition of 
dextrose to the diet, and largely diminished by arabinose. 

S. B. S. 


The Biological Significance of Phosphorus for the Growing 
Organism. I. The Influence of Phosphorus on the Growth 
of Animais and on the Phosphorus and Nitrogen Metabolism. 
M. Masstov (Biochem. Zeitsch., 1913, 55, 45—62).—The rate of 
growth of puppies from three different litters on diets rich and 
poor in phosphorus was investigated. As basal diets a gruel con- 
taining rice, albumin and sugar, cow’s milk alone, cow’s milk in 
which the caseinogen was replaced by egg-albumin, which was 
therefore poor in phosphorus content, and mixed diets of meat, 
milk, and porridge were employed. The animals were found to 
thrive only on the mixed diet. The animal fed on milk lived longer 
than the other animals, but even in this case it finally died of 
inanition. Phosphorus was added in other experiments after a 
period on the phosphorus-poor basal diets, in the form either of 
lecithin, glycerophosphate, or inorganic phosphate. The addition of 
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lecithin caused a temporary improvement of condition, but in this, 
as in all the other cases in which phosphorus was added, the animals 
finally succumbed. The rate of growth when the animals were 
transferred from a normal to a special diet was not affected imme- 
diately, but loss of weight occurred only when they had been a 
certain time on the abnormal diet. The experiments here recorded 
do not show conclusively whether the normal growth is due to 
phosphorus in any special form of combination, or to some other 
factor. S. B. 8. 


The Biological Sigaificance of Phosphorus for the Growing 
Organism. II. The Content of Phosphorus and Intracellular 
Ferments in the Various Organs. M. Massiov (Biochem. Zeitsch., 
1913, 56, 174—-194).—The author gives the content in inorganic, 
organic, and phosphatide phosphorus of the organs of the animals 
fed by the methods described in tle former paper (preceding 
abstract). The chief loss of the organs during a period of phosphorus 
starvation is in the inorganic vhosphorus. The least loss is in the 
“organic”? phosphorus (nucleoproteins, etc.). The lipoid phos- 
phorus is less stable. Heart and brain do not under any con- 
ditions suffer loss in phosphorus, whereas the liver, intestines, 
muscles, bone-marrow, and kidneys lose considerable quantities 
during phosphorus starvation. When this loss attains certain 
limits, the animels die. The only phosphorus compound which 
produced, when added to the phosphorus-poor diet, an increase in 
the phosphorus-content of the organs, was lecithin. As regards 
the intracellular ferments, it was found that on a mixed milk and 
meat diet, there was a general increase in the fermentative energy 
of the organs, especially of the lipolytic, amylolytic, and diastatic 
energy. The development of the catalytic and nucleolytic energies 
was less marked. Under the influence of phosphorus starvation, 
not only is there no increase of fermentative energy of the organs, 
but in certain cases there is a distinct diminution. Ss. B. S. 


The Soft Roes of Fish as Foodstuff for Man. Jossr Koénie 
and J. Grossretp (Biochem. Zettsch., 1913, 54, 333—350).—The 
soft roes from herring and carp were submitted to chemical 
examination by methods described in some detail, and found to 
contain meat bases (xanthine and creatinine) and free amino-acids 
in addition to the protamines, which exist combined with nucleic 
acid. The fatty substances consist to a large extent of lecithin 
(20°'2—20°7%) and cholesterol (11°2—17°9%). Ss. B. S. 


The Hard Roes of Fish as Foodstuff for Man. Joszr K6énie 
and J. GrossrELp (Biochem. Zeitsch., 1913, 54, 351—394).—The eggs 
of fish contain a relatively small amount of water as compared with 
hen’s egg; they contain also meat bases, amino-acids, together with 
ichthulin, as chief protein (which is insoluble in water), albumin, 
and quantities of fat, which vary in the different species. All the 
roes investigated contain xanthine substances and creatinine. 
Xanthine and hypoxanthine were isolated, and the presence of the 
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following amino-acids was proved, viz., taurine, /-tyrosine, and 
glycine. The presence of thymine was also determined. The 
proteins contain relatively large quantities of sulphur and phos- 
phorus. No pretamines could be isolated from the ichthulins. 
These substances, on hydrolysis with sulphuric acid, yield purine 
bases, as Hammarsten and Levene and Mandel have already shown. 
The ichthulins and albumins yield, furthermore, on hydrolysis, 
tyrosine, leucine, arginine, histidine, and small quantities of lysine. 
The ichthulin of carp yields also glutamic acid. The fats contain 
large quantities of lecithin (up to nearly 60%), and not inconsider- 
able amounts of cholesterol (3°9—14%). The roes which are poorest 
in fats contain the largest amounts of lecithin. Caviare and other 
roes contain free acids, which increase in amount on putrefaction. 
Of the mineral matter, the acid ions are in excess of the basic 
ions, as the sulphur and phosphorus are in organic combination. 
8. B. 8. 


Chemical Differentiation of the Central Nervous System. 
III. Chemical Differentiation of the Brain of the Albino Rat 
during Growth. Wacpemar Koc and (Miss) Matuitpe L. Kocu 
(J. Biol. Chem., 1913, 15, 423—448).—The principal chemical changes 
which occur in the rat’s brain during growth are: a decrease in 
water which begins before medullation sets in; a relative fall in 
protein due to appearance of lipoids. The lipoids which appear 
with medullation are cerebrosides and sulphatides. The phos- 


phatides increase before medullation, and occur both in cells and 
sheaths. Organic sulphur compounds diminish relatively with age, 
whilst the colloidal sulphur rises. The increase of colloidal matter, 
which is relatively inactive supporting matter, is one factor in the 
slowing of metabolism which characterises senescence. W. D. H. 


The Action of Ions and Lipoids on the Frog’s Heart. 
A. J. Cuark (J. Physiol., 1913, 477, 66—107).—An excised frog’s 
heart after perfusion for a few hours passes into a hypodynamic 
state, and is more readily affected by ionic changes in the fluid 
perfused. It is improved by increase in the calcium relative to 
sodium and potassium, and not much improved by increase in 
hydroxyl ions. The hypodynamic state is caused by a loss of 
power to combine with calcium. The hydrogen ion concentration 
must be within narrow limits (10-%’ and 10-85), and a buffer 
must be present to stabilise the concentrations. A slight increase 
of carbon dioxide, amino-acids, glycogen, and sugars to a less extent 
benefit the hypodynamic heart. But the best of all are soaps of the 
high aromatic fatty acids higher than decoic acid; these soaps 
form insoluble calcium compounds, but other substances which 
form similar compounds injure the heart. Serum (but not the 
serum proteins) is beneficial; the same is true for serum lipoids, 
lecithin, and saponified serum lipoids. The loss of lipoids is the 
chief cause of the hypodynamic state; and the function of calcium 
is to cause an alteration in the colloidal state of the lipoids at the 
cell-surface. W. D. H. 
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The Mucin of the Stomach, J. Lépez-SuArez (Biochem. Zeitsch., 
1913, 56, 167—175).—By extraction of mucin from pig’s stomach 
with 2% potassium hydroxide solution, and addition of acetic acid 
to the extract, a product was obtained which contained purine 
bases and also lipoids. By repeated solution in alkali and repre- 
cipitation, a substance free from purine bases could be obtained. 
This contained (after extraction with alcohol and ether), 53°8% 
carbon, 7°29% hydrogen, 16°30% nitrogen, 1°47% sulphur, and 4°45% 
phosphorus. Chondroitinsulphuric acid, prepared from the mucin 
by Kondo’s method, contained 43°3% carbon, 5°47% hydrogen, 
5°37% nitrogen, and 4°29% sulphur. The former product contains 
less oxygen and sulphur than a true mucin, and in other respects 
differs from it widely in chemical composition. The stomach mucin 
appears to be a mixture of proteins, in which the chondoprotein 
is largely replaced by a nucleoprotein. S. B. 8. 


Carbon Dioxide Formation in the Liver. Epuarp Fretsr 
(Biochem. Zeitsch., 1913, 54, 474—502).—An apparatus is described 
for perfusing liver with blood, and for estimating the carbon 
dioxide formed in the process, for which purpose the blood is 
treated with a stream of oxygen, and the mixture of gases is then 
led through a special absorption apparatus containing barium 
hydroxide solution. By the artificial perfusion of livers of rabbits 
or dogs with the blood of calf or ox, 54°74—-192°48 mg. of carbon 
dioxide were formed per minute by 1 kilo. of the organ. This 
amount could be increased up to 50% by the addition of various 
oxidisable substances, such as dextrose, pyruvic acid, glyceric acid, 
and lactic acid. The addition to the blood, on the other hand, 
of galactose, glyoxylic acid, glycollic acid, and acetic acid, exerted 
no such influence. S. B. 8. 


The Effect of Water Ingestion on the Fatty Changes of the 
Liver in Fasting Rabbits. M. R. Smirnow (Amer. J. Physiol., 
1913, 32, 309—314).—Fasting causes in rabbits fatty infiltration 


of the liver; if water is given, however, this as a rule does not 
occur. W. Dz. H. 


Formation of Sugar in the Frog’s Liver. Ivar Bane 
(Biochem. Zettsch., 1913, 56, 153—157).—A reply to the criticisms of 
Lesser (this vol., i, 931). Ss. B. 8. 


Glyoxalase. III. The Distribution of the Enzyme and its 
Relation to the Pancreas. Henry D. Dakin and Harotp W. 
Dup.ey (J. Biol. Chem., 1913, 15, 463__474).—This enzyme converts 
a-ketonic aldehydes, such as methyl- and phenyl-glyoxals, into 
optically active lactic and mandelic acids. It is probably important 
in carbohydrate metabolism. It is found in all tissues except the 
pancreas, which tissue contains an anti-glyoxalase, that is very 
powerful, and thermolabile. The inhibiting action is not limited 
to glyoxalase derived from the same species. It is present in 
pancreatic juice, in commercial pancreatic preparations, and in 
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the dry state lasts indefinitely (eight years in one case). It is 
destroyed at 85°, and by digestion with weak hydrochloric acid. 
Weak alkali is less injurious. The inactivation it produces is a 
function of the time of action. Whether it is an enzyme or not 
is unsettled. It is not trypsin, lipase, or diastase. The pyloric 
caeca of the fish (considered to be homologous with the pancreas) 
contain no anti-glyoxalase. The blood and tissues of diabetic men 
and dogs contain less glyoxalase than the normal, but this conclusion 
demands further work. W. D. H. 


Influence of Pancreatic and Duodenal Extracts on the 
Glycosuria and Respiratory Metabolism of Depancreatised 
Dogs. Joun R. Muruin and B. Kramer (J. Biol. Chem., 1913, 15, 
365—383).—The effect of injecting pancreatic extract by itself and 
when mixed with duodenal mucosa extract on the dextrose: nitrogen 
ratio in the urine of a depancreatised dog, was investigated. This 
ratio was increased in the day following the injection, but a slight 
fall followed in the hourly elimination shortly after the injection, 
which was followed by a compensatory increase. In one case, 
when the mixed extracts were injected, there was for a short 
interval a complete disappearance of sugar. A similar effect could 
be produced by making Ringer’s solution as alkaline as the 
extracts, and a marked diminution of sugar output could also be 
caused temporarily by injection of 2% sodium carbonate solution. 
The effects of the extracts are to be explained possibly by the 


alteration of the acidity. It is also possible that pancreatic 
extracts alter the permeability of the kidneys. The extracts, 
within the time of maximal glycosuria, produced no effect on the 
respiratory quotient, and there is therefore no evidence that they 
increased the combustibility of sugar in the organism. __ S. B. 8. 


The Production and Utilisation of Glycogen in Normai and 
Diabetic Animals. E. W. H. Cruicxsnanx (J. Physiol., 1913, 47, 
1—14).—After extirpation of the pancreas, the liver rapidly and 
almost completely loses its glycogen, and becomes loaded with fat. 
Minkowski’s statement that feeding diabetic animals on levulose 
produces glycogen-storage was not confirmed. The percentage of 
glycogen in heart muscle varies, but averages 0°5; it is increased 
by copious carbohydrate food, and lessened by a diet devoid of 
protein and carbohydrate. During great activity, the heart may 
use all its stored glycogen in a few hours. In pancreatic diabetes, 
the cardiac glycogen rises, and may be entirely consumed if 
great activity of the heart occurs, as, for instance, after adrenaline. 
After death, both normal and diabetic hearts contain a glycogeno- 
lytic enzyme, so that the glycogen rapidly disappears if the heart 
is kept warm after the incubation has ceased. W. D. H. 


Influence of Extirpation of the Pancreas on the Endo- 
cellular Activity of the Liver Diastase. I. Ernst J. Lesser 
(Biochem. Z-ttsch., 1913, 55, 355—356).—The extirnation of the 
pancreas from frogs causes changes in the organism in many 


PHYSIOLOGICAL CHEMISTRY. i. 1269 


respects analogous to those produced by diabetes in the human 
subject. It was shown that whereas the post-mortem diminution 
of the liver glycogen in frogs with intact pancreas was 4°2% in 
three and a-half hours at 22°, that of the depancreatised animals 
was 15°5%. The difference is explained, as the result of the author’s 
previous experiments (this vol., i, 1129), by the assumption that 
the inhibition of the diffusion of the diastase to the glycogen which 
exists in the intact frogs has been removed. The experiments were 
carried out by the method already described, care being taken to 
keep the livers as free from damage as possible after removal from 
the body. S. B. 8. 


The Physiology of the Glands. XIV. The Function of the 
Spleen as an Organ of Protein Metabolism, and the Com- 
pensatory Processes after Splenectomy. Lron Asner and Hans 
SoLLBERGER (Biochem. Zeitsch., 1913, 55, 13—44).—Immediately after 
the extirpation of the spleen of a normal rabbit on an iron-rich diet, 
there is an increase in the hemoglobin content, and the number of 
red corpuscles in the blood, which may be explained by diminution 
of hemolysis in the absence of the spleen and possibly an increased 
functioning capacity of the bone-marrow. The withdrawal of a 
small quantity of blood from the splenectomised animal causes a 
smaller diminution of hemoglobin and of blood corpuscles than 
in a normal animal, and in the former case the blood much more 
rapidly attains its normal, or even hypernormal, condition. This 
fact indicates increased functional capacity of the bone-marrow 
when the spleen is absent. A similar difference between the 
splenectomised and normal animals was observed when larger 
amounts of blood were withdrawn. A difference was also observed 
when the organism was deprived of oxygen by the administration 
of hydrocyanic acid administered subcutaneously in the form of 
aqua amygdalarum amarum. In the splenectomised animal the 
treatment resulted again in a smaller diminution of hemoglobin 
and red corpuscles, and the reversion to the normal tondition of 
the blood was also more rapid. The extirpation of the thyroids 
had no specific effect on the hemoglobin formation in splenectomised 
animals, or on the effect of hydrocyanic acid on either the 
splenectomised or normal animals. The general conclusion from 
the experiments seems to be that on iron-rich diet the functions of 


the bone-marrow are increased in the absence of the spleen. 
S. B.S. 


The Intra-renal Resorption of Chlorides in Different Con- 
ditions of the Kidney. Rapnart [.#prnz and Raymono Boutup 
(Compt. rend., 1913, 15'7, 487—490. Compare ibid, 1913, 156, 
1958).—The resorption of chlorides by the kidneys, on exercising 
a contra-pressure by means of a canula inserted in the urether and 
connected to a vessel of water, is reduced to an almost negligible 
quantity if the water is replaced by a solution of quinine sulphate 
(1 in 250), or by solutions of numerous toxic substances, or by the 
use of water after previous section of the splanchnic nerve. 


W. G. 
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The Iodine Content of Fish Thyroids. Atrxanper T. CamEron 
(Biochem. J., 1913, '7, 466—470).—Although iodine has been found 
in many marine animals, no estimations have hitherto been made 
for the thyroids of fishes; the percentage in the thyroids of the 
ray and dogfish averages 1°16%. The highest figure previously 
obtained in mammals is 0°7 in the dog. W. Dz. iH. 


The Carbon Dioxide Formation in Surviving Perfused 
Muscles. Herpert Exias (Biochem. Zettsch., 1913, 55, 153—168),— 
The hinder extremities of dogs were employed, and they were 
perfused with ox-blood by the apparatus described by Freise (this 
vol., i, 1267), whose method of estimating the aniount of carbon 
dioxide formed, was employed. At rest, the muscles produce about 
7 mg. of carbon dioxide per kilo. per minute, which quantity can 
be largely increased by tetanisation (up to fifteen times the 
amount). S. B. S. 


Glycolysis by Muscular Tissue. ALFrrep Gicon and Max 
Massini (Biochem. Zeitsch., 1913, 55, 189—194).—This work was 
undertaken with the object of reinvestigating the statement of 
Cohnheim, that sugar is destroyed by incubation with muscular 
tissue, only in presence of pancreatic substances, as this result has 
not been confirmed by subsequent observers. A method is described 
for removal from rabbits of muscular tissue under aseptic con- 
ditions. This was disintegrated by freezing with solid carbon 
dioxide in sterile leather bags and breaking up in the frozen state. 
It was found that muscular tissue alone, in the absence of pancreas 
or liver powder, was capable of destroying 85% of the added sugar 
within twenty-four hours. Salts appear to be necessary for the 
process, and the best results were obtained when the sugar was 
incubated with the tissue in Ringer’s fluid in the presence of small 
quantities of sodium hydrogen carbonate. The addition of 
pancreas, liver, or suprarenal tissue did not appear to increase the 
amount of sugar destruction. 8. B. 8. 


Pigments. A New Method for the Preparation and a 
Comparison of the Various Hair Pigments. Hvueo Fasau 
(Biochem, Zeitsch., 1913, 55, 393—401).—The method of preparation 
consisted in treating the hair or other keratinous material with 
twenty-five times the weight of cold saturated potassium hydroxide 
solution. The protein is thereby dissolved, and the pigment 
separates ; it is purified by dissolving in hot 5% potassium hydroxide 
solution, in which it dissolves; the solution is filtered off from any 
undissolved inorganic matter when cold, and the pigment is then 
precipitated by addition of acid. The examination of hair of 
different colours indicated that the difference in colour is due to 
the differences in the amount of pigment, and dark hair which 
has been deprived of its colour by hydrogen peroxide is nearly 
free from pigment. White hair contains but very small quantities. 
The ratio of the amount of pigment in the most strongly coloured 
hair to that in the least coloured was found to be 30:1. 8S. B.S. 
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Investigations on Cell Proteins by means of Addition of 
Formalin. Huco Wiengr (Biochem. Zeitsch., 1913, 56, 122—152).— 
The cells of organs of different animals contain soluble proteins, 
which can be divided into two classes. The chief difference between 
these is that one class is precipitated by formalin, whereas the other 
is not. .The proteins, which are precipitable by formalin, are con- 
sidered by the author to belong to the tissue proteins. On washing 
out the organs in situ, the soluble proteins do not go entirely into 
the saline solution, owing, apparently, to the sefnipermeability of 
the cell-walls. They are only extractible when the cells are 
destroyed, either by grinding to a paste, or better still, by drying 
to a powder by Wiechowski’s method. If, however, formalin (2%) 
is added to the saline perfusion liquid, the cell walls are injured, 
and the semipermeability is destroyed. The soluble proteins can 
then be readily washed out. In this case, only the soluble proteins 
which are not precipitated by formalin are obtained. By long 
perfusion with saline, the walls are also slightly injured, and a 
small amount of soluble proteins will pass out, so that it is difficult 
to obtain a perfusion liquid protein-free. Formalin can be used 
to separate three kinds of protein in the cell, namely, the insoluble 
proteins, the soluble proteins precipitable by formalin, and the 
soluble proteins not precipitable by formalin. From a comparison 
of the amounts obtained from the livers of fed and fasting dogs 
(the latter, for example, contains small quantities of soluble protein 
not precipitable by formalin), the conclusion is drawn that the three 
classes represent stages in the conversion of the protein of the 


food into the protein of the organ; there is, that is to say, no 
hard and fast line between the fixed and circulating proteins. 


The Distribution of a Keto-reductase in Tissues. L. von 
LaGERMARK (Biochem. Zeitsch., 1913, 55, 458—462).—Friedmann and 
Maase have shown that the liver contains a ferment capable of 
reducing acetoacetic acid to /-B-hydroxybutyric acid. It is now 
shown that this ferment exists also in the muscles and in the 
kidneys, but not in blood, lungs, the pancreas, or the spleen. The 
organs investigated were removed from fasting dogs. S. B. 8. 


Changes in the Reaction of Growing Organisms to 
Narcotics. Horace M. Vernon (J. Physiol., 1913, 47, 15—29).— 
As tadpoles grow, the narcotising concentration of methyl and 
ethyl alcohol falls, but that of propyl alcohol remains constant, and 
of higher alcohols increases; the quotients between the narcotising 
concentration of successive alcohols vary. The effect of ethyl 
acetate, propionate, butyrate, and valerate does not alter with age; 
that of three ketones diminished during growth. The fatal con- 
centrations of monohydric alcohols vary greatly with age. These 
changes are attributed in most part to changes in the composition 
of cell-lipoids. W. D. H. 
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The Function of the Ferments in the Animal Body after 
Introduction of Killed Tubercle Bacilli, Nina Korscuney 
(Biochem. Zeitsch., 1913, 55, 481—494).—The introduction of killed 
tubercle bacilli into rabbits and guinea-pigs caused a diminution 
of the lipoclastic properties of the serum and organs, and an increase 
in their antitrypsin and nuclease content. The catalase of the 
serum and organs was diminished in energy in the case of guinea- 
pigs only. There was a slight diminution of the amylase and 
diastase content of serum and organs. S. B.S. 


The Presence of Adenase in the Human Body. Esmonp R. 
Lone (J. Biol. Chem., 1913, 15, 449—462).—Aderase could not be 
found in human adult liver, the placenta or feetal liver, brain, bone, 
thymus, stomach, intestine, pancreas, lungs, and spleen. It is, 
however, present somewhere in the fcetus, for if the entire foetal 
material is mixed with adenine, hypoxanthine is formed. Hypo- 
xanthine is always formed in the autolysis of human tissues, and 
in the absence of adenase is probably due to the action of 
adenosine deamidase and inosine hydrolase. W. D. H. 


The Tyrosineoxydase, Polyphenoloxydase, and Oxydones of 
Insects. Frep. Batrecyi and Lina Stern (Biochem. Zeitsch., 1913, 56, 
59—77).—All the above ferments are contained in the insects 
investigated. The fully developed insect contains less polyphenol 
oxydase than the larva and chrysalis of the same _ species. 
p-Phenylenediamine is oxidised less energetically than quinol and 
pyrogallol by pulverised insects, which is in marked contrast to 
the action of vertebrate tissue. There is no parallelism between 
the polyphenoloxydase content of insects and the respiratory 
exchange of the living insect. As a rule, those insects which have 
the largest content in polyphenoloxydase have also the largest 
amount of tyrosineoxydase. Both ferments can be obtained in 
powder form by treatment of an insect paste with acetone or 
alcohol. Tyrosine is oxidised with evolution of carbon dioxide. 
Insects contain no uricoxydase. There is no alcohol oxydase in 
silk-worms. Insects contain a succino-oxydone, but the oxidation 
of succinic acid is much weaker than that of the polyphenols and 
tyrosine. This oxidation is also weaker in the case of insects than 
in the case of muscular or liver tissue of mammals. There is a 
rough parallelism between the oxidation of succinic acid by 
pulverised insects and the oxidation energy of the living animals. 
Citric acid is not oxidised by insect paste, and the intensity of 
the oxidation by pulverised insects is uninfluenced by the addition 
of sodium acetate, sodium lactate, or dextrose. S. B. S. 


Physical Properties and Chemical Composition of Frog’s 
Urine. SHozo Tova and Katsura Taaucut (Zeitsch. physiol. Chem., 
1913, 87, 371—378).—The reaction of frog’s urine is usually feebly 
acid to litmus paper; D 1:0009 to 1:0018; A=0°106. The electrical 
conductivity in reciprocal ohms is 0°78.10-%. In summer frogs, 
the urine contains 0°193 of organic and 0°053 of inorganic con- 
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stituents %; of the latter 0 0467 are salts soluble in water. There 
is a relative large amount of phosphoric acid and sodium. The 
proportion ot sodium to potassium is 1°7: 1. W. D. H. 


The Chemistry of Cancerous Tumours. B. Wo tter (Biochem. 
Zeitsch., 1913, 55, 260 —265).—Analyses of the total phosphorus and 
its distribution as inorganic, phosphatide and protein phosphorus 
from a liver sarcoma, from the surrounding liver tissue, and from 
the tissue of normal iiver, are given. The most marked difference 
in the analyses of the tumour and other tissues was the somewhat 
smaller percentage (both relative and absolute) of the phosphatide 
phosphorus in the former. The amount of cholesterol in the 
tumour was 0°25% of the fresh tissue. S. B.S. 


Disturbances in the Protein Metabolism in Cancer. (The 
Excretion of Thiocyanates.) Paut Saxt (Biochem. Zeitsch., 
1913, 55, 224—-244).—It has been found that the urine in cases 
of cancer generally contains excess of nitrogen, but the amount of 
urea is less than the normal, whereas the quantities of oxyproteic 
acid and ammonia are greater. The urine of cancer patients is 
also characterised by containing a certain amount of sulphur in a 
form in which it is readily oxidised to sulphuric acid. These 
results suggest the presence of thiocyanates, due to hydrogen 
cyanide, split from proteins, and not completely oxidised. Similar 
urines were obtained from normal individuals after administration 
of thiocyanates. It is now directly shown that, in the majority 
of cancer cases, the urine contains abnormally large amounts of 
thiocyanate, which is the source of the easily oxidised sulphur. 
Other pathological urines also yield abnormally large amounts, but 
not to quite the same extent as those from cancer patients. The 
thiocyanate was estimated by precipitation with silver nitrate in 
acid solution ; the silver salt was then.dissolved in sodium hydrogen 
carbonate, and treated with excess of WV /10-iodine solution and 
potassium iodide. After four hours, hydrochloric acid is added, 
and the excess of iodine estimated by titration. The amount of 
thiocyanate can be calculated from the equation: 

CNSK + 31, + 4H,O = H,S0O,+5HI+ KI+HCN. 
S. B. 8. 


Protozoan Protoplasm as an Indicator of Pathological 
Change. II. In Carcinoma. Frank P. UNDERHILL and LoRANDE 
Loss WooprurF (J. Biol. Chem., 1913, 15, 401—414).—Extracte of 
breast cancer depress the division rate of Paramecium, and kill 
the protozoon. Extracts of normal mammary tissue do not possess 
this property. Weak concentrations of the abnormal extracts may 
stimulate the Paramecium. W. Dz. H. 


Tbe Tryptophan Content of Normal and Pathological 
Cutaneous Tissues, and of Malignant Tumours. Hueco Fasar 
(Biochem. Zeitsch., 1913, 55, 88—95).—By means of the author’s 
colorimetric method, the tryptophan content in various normal 
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and pathological tissues was estimated. The epidermis is relatively 
rich in this substance, as are certain tumours, such as carcinoma 
of the liver. Mammary tumours, on the other hand, do not contain 


a trace. ; S. B.S. 


A Case of Pentosuria. Psasus A. Levene and Freperick B., 
LaForae (J. Biol. Chem., 1913, 15, 481—486).—Neuberg states that 
the usual pentose in cases of pentosuria is d/-arabinose. Elliott and 
Raper described a ease in which it was probably ribose. In the 
present case much of the pentose was lost in the methods adopted 
for its separation, and the identification of the sugar was not com- 
plete, but it was probably /-ribose. W. Dz. H. 


The Origin of the Sugar Secreted in Phloridzin Glycosuria. 
RapaarEt Lépine and Raymond Boutup (Compt. rend., 1913, 157, 
530—532. Compare A., 1904, ii, 753).—The authors quote 
experiments which, they maintain, contradict the generally accepted 
hypothesis that the sugar eliminated in phloridzin glycosuria comes 
from the renal cells. They consider that the point of attack of the 
phloridzin in the kidney is the vascular endothelium. W. G. 


The Production of Fever. Max CiorerTa and Ernst Waser 
(Arch. expt. Path. Pharm., 1913, 73, 436—456).—By subcutaneous 
and intravenous injection of the monomethyl derivative of alicyclic 
tetrahydro-8-naphthylamine, the body temperature is raised in a 
few minutes. This rise occurs in the region of the cerebral ventri- 
cles within twenty seconds, and in the fore-brain in about forty to 
sixty seconds; the intestinal temperature rises next, and finally 
that of the skin (which falls during the first half minute). If death 
occurs, the intestine and skin remain warm after the temperature 
falls in the central nervous system. W. Dz. H. 


Protozoan Protoplasm as an Indicator of Pathological 
Changes. I. In Nephritis. Loranpr Loss Wooprurr and Frank 
P. Unperuiut (J. Biol. Chem., 1913, 15, 385—400).—Extracts of 
normal kidneys from well-fed and starving animals exert no effect 
on the division rate of Paramecium; but extracts of nephritic 
kidneys depress it. This is not due to accumulation of tartrate 
which was given to induce nephritis, The experiments were made 
on rabbits. W. D«. iH. 


The Chemistry of the Leucocytozoon Syphilidis and of the 
Hirt’s Protecting Cells. Jamzs E. R. McDonacu and R. L. 
Mackenzig Watts (Biochem. J., 1913, 7, 517—543).—Much of the 
work recorded relates to the properties of the colloidal dyes used 
for micro-chemically investigating the syphilis parasite. Basic 
stains are most suitable for work in vivo, and of these borax- 
methylene-blue is the best. The parasite has a lecithin-globulin 
envelope which stands out more clearly by adding dextrose to 
the stain. The varied affixlity shown for methylene-violet and 
methylene-red is due to the prevalence of a substance which has 
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strong reducing properties (lecithin-globulin), and not to a change 
in the reaction. Details are given of the staining reactions of 
different parts of the parasite, but the whole subject is at present 
of subsidiary chemical interest. W. D. H. 


(Pharmacological) Action of Bromine Salts. lk. BeRNouLr 
(Arch. expt. Path. Pharm., 1913, 73, 355—397).—The theory of 
chlorine poverty is insufficient to explain the action of alkali 
bromides. For the neutralisation of the bromine action, the 
administration of chlorides is not necessary, but other salts (sodium 
sulphate and nitrate) act in the same way. Bromine salts cause 
changes in the colloidal material of the central nervous system. 
The bromine ions which take the place of chlorine ions alter the 
aggregation state of the cell-colloids, probably in the direction of 
greater swelling, and thus is produced a functional change in the 
nerve-cells, W. D. H. 


The Action of Leucocytes and Other Tissues on d/-Alanine. 
Poasus A. Levene and Gustav M. Meyer (J. Biol. Chem., 1913, 15, 
475—-480).—Leucocytes under aseptic conditions form d-lactic acid 
from hexoses, regardless of the configuration of the hexose. The 
conversion of amino-acids into hydroxy-acids is analogous to the 
change of methyl-glyoxal into lactic acid; thus, alanine is trans- 
formed into lactic acid through the stage of pyruvic acid. Dakin, 
Dudley and Ringer found in diabetic dogs fed on pyruvic acid that 


the yield of sugar was smaller than from either alanine or lactic 
acid. Hence in the present research the action of leucocytes was 
tested on various forms of alanine. The unexpected result obtained 
was that neither leucocytes nor kidney tissue had any effect at all 
on dl-alanine. W. D. H. 


The Behaviour of Pyruvic Acid in the Animal Body. II. 
Gustav Emppen and Max Oppennermer ( Biochem. Zeitsch., 1913, 55, 
334—-340. Compare A., 1912, ii, 1075).—As pyruvic acid is a 
possible intermediate product in the conversion of alanine into 
lactic acid, it was of interest to ascertain whether the latter acid 
could be obtained directly from the former in the animal body. It 
was found that this change could be accomplished when pyruvic 
acid was perfused through a glycogen-poor liver of a dog which had 
been starved for four days. It was obtained in the d-form. 

S. B. 3. 


The Behaviour of Pyruvic Acid in the Animal Body. III. 
The Formation of Sugar and Lactic Acid from Pyruvic Acid. 
Pau, Mayer (Biochem. Zeitsch., 1913, 55, 1—3)—The author re- 
capitulates his former results, which indicate that pyruvic acid, 
on administration to rabits and dogs, causes hyperglycemia and 
glycosuria, but that on administration to animals treated with 
phloridzin, it causes a diminution of the sugar and nitrogen output 
in the urine, owing apparently to a toxic action on the kidneys. 
He is not able to explain the difference between his results and 
those obtained by A. J. Ringer and by Dakin and Janney (this vol., 
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i, 937), but rejects the explatation offered by the former. Animals 
to which pyruvic acid has been administered excrete in the urine 
both dl- and d-lactic acids. S. B. 8. 


The Degradation of Carboxylic Acids in the Animal Body. 
XV. The Behaviour of Benzaldehyde in the Animal Body. 
Ernst FriepMaANN and WitHeLm TirK (Biochem. Zeitsch., 1913, 55, 
425—431).—After administration of benzaldehyde to dogs, only 
hippuric acid and small quantities of benzoic acid, but no cinnamic 
acid, could be isolated in the urine. The cinnamic acid found by 
Dakin after administration of phenylpropionic and phenylvaleric 
acid must be due therefore to degradation, and not to synthesis 
by condensation of an aldehyde with acetic acid. 8. B.S. 


The Degradation of Carboxylic Acids in the Animal Body. 
XVI. Behaviour of a-Phenylbutyric Acid in the Animal Body. 
Ernst FrigDMANN and WiLHELM TUrk (Biochem. Zeitsch., 1913, 55, 
432—435).—As y-phenylbutyric acid undergoes in the animal body 
oxidation in the B-position to yield a keto-acid and finally pheny)- 
acetic acid, it was of interest to ascertain how the aacid 
CH,°CH,*CHPh:CO,H would behave. If oxidation were to take 
place in the B-position, phenylacetic and acetic acid should be 
expected as final products, according to the equations given by 
the authors. As a matter of fact, only unchanged a-phenylbutyric 
acid, and a neutral substance, which was not further investigated, 
could be isolated in the urine of dogs, to which this substance had 
been administered. S. B. S. 


The Degradation of Carboxylic Acids in the Animal Body. 
XVII. Formation of Acetoacetic Acid from Acetic Acid in 
the Perfusion through the Liver. Ernst FrizepmMann (Biochem. 
Zeitsch., 1913, 55, 436—442)—Adam Loeb bas shown that the 
addition of sodium acetate to the blood perfused through the 
surviving liver of a dog causes a marked increase in the amount 
of acetoacetic acid formed. This is in contrast to the author’s 
own results, where no such increase was found. It is now shown 
that this increase only results when the liver is poor in glycogen, 
as, for example, in the livers of animals which have been starved 
and tetanised by strychnine. In this case increase of acetoacetic 
acid only follows when acetate is added to the perfusing blood. 
Such an addition causes no increase when the livers used for experi- 
ment are rich in glycogen and taken from a well-fed animal. The 
mechanism of the formation of acetoacetic acid from acetic acid 
is discussed, and it is suggested that acetaldehyde is an intermediate 
product, which condenses with acetic acid to form crotonic acid, 
from which, ky addition of water and oxidation, acetoacetic acid 
is formed. It is further suggested that in presence of carbo- 
hydrates, acetic acid is condensed in some other way. From the 
fact that acetoacetic acid is only formed from fatty acids with an 
even number of carbon atoms, the conclusion is drawn that acids 
do not always form f-keto-acids as intermediary oxidation products, 
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as in this case acetic acid should always be formed, and this is, as 
the experiment shows, an acetoacetic acid former. S. B. S. 


The Degradation of Carboxylic Acids in the Animal Body. 
XVIII. Behaviour of Glycollic and Glyoxylic Acids in 
Perfusion through the Liver. Junicur Mocnizux1 (Biochem, 
Zeitsch., 1913, 55, 443—445).—Friedmann has suggested (see pre- 
ceding communication) that acetoacetic acid is formed from acetic 
acid in perfusion experiments by condensation of the latter with 
acetaldehyde to yield crotonic acid as an intermediate product. It 
follows, if this suggestion is correct, that no acetoacetic acid should 
be formed if the — group of acetic acid should have a hydrogen 
replaced by hydroxyl. As a matter of fact, it was found that 
neither from glycollic nor glyoxylic acid is acetoacetic acid formed. 

S. B.S. 


The Degradation of Carboxylic Acids in the Animal Body. 
XIX. Acetoacetic Acid Formation in the Perfusion of 
Livers Rich in Glycogen. Junicu1 Mocuizuxi (Biochem. Zeitsch., 
1913, 55, 446—449).—It has been shown by Friedmann (this vol., 
i, 1276) that acetoacetic acid is formed from acetic acid only when 
perfused through livers poor in glycogen. It is now shown that 
butyric acid, B-hydroxybutyric acid, crotonic acid, and isovaleric 
acid yield acetoacetic acid when perfused through livers rich in 
glycogen, whence the conclusion is drawn that acetic acid is not an 
intermediary product of reaction. 8. B. &. 


The Degradation of Carboxylic Acids in the Animal Body. 
XX. Conversion of Crotonic Acid into /-8-Hydroxybutyric Acid 
by Liver Pulp. Ernst Friepmann and C. Maase (Biochem. Zeitsch., 
1913, 55, 450—457).—Crotonic acid is converted into /-B-hydroxy- 
butyric acid in the presence of liver pulp obtained from a fasting 
dog. Carbon dioxide inhibits the reaction. S. B. 8. 


The Fixation of the Digitalis Substances in the Animal 
Organism, Considered more Especially with Reference to their 
Behaviour in the Blood. Ernst Oprenneimer (Biochem. Zeitsch., 
1913, 55, 134—-152).—Various investigators have failed to detect 
these substances in the tissues after injection into animals, and 
researches were undertaken to ascertain the cause of this failure. 
It was found that the slightly soluble digitoxin is only slowly 
precipitated from its alcoholic solution. The solutions of both 
amorphous, slightly insoluble, digitalis glucosides are dialysable, 
and behave in this respect like the easily soluble crystalline 
glucosides, strophanthin and antiarin. As precipitation in the 
blood-stream does not account for the apparent absence of the 
substances in the blood-stream, the effect on their toxic action due 
to the admixture with serum was determined, Straub’s method for 
estimating the toxicity (action on frog’s heart) being employed. 
It was found that serum could diminish or destroy the toxicity of 
the following substances: digitoxin, gitalin, digitalin, oleandrin, 
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saponin, and methyl-violet. It increased the toxicity, on the other 
hand, of strophanthin and antiarin. This action of the serum 
cannot be replaced by either cholesterol, egg-white, or lecithin in 
Ringer’s fluid. These experiments indicate that the failure to 
detect digitalis alkaloids after injection into the organism is not 
due to its fixation by cells of the tissues. S. B.S. 


Action of Eazymes on Racemised Proteins and their Fate 
in the Animal Body. Henry D. Dakin and Harotp W. Duptry 
(J. Biol. Chem., 1913, 15, 271—276).—*“ Racemi-e1” casein and 
caseose are resistant to the action of pepsin, trypsin, and erepsin. 
On feeding the substances to a dog per os, they were excreted 
unchanged in the feces, no absorption having taken place in the 
intestine. It appears as if this organ can take up only com- 
paratively simple substances. Racemised caseose, when adminis- 
tered subcutaneously to a dog, produced no symptoms, and was 
excreted unchanged in the urine. “ Racemised” casein remained 
unchanged in the presence of bacteria, but the caseose was slowly 
attacked, yielding indole and other products. S. B.S. 


The Behaviour of Iodoprotsin in the Organism. Jutivs 
WoutcemutH and Bruno Rewatp (Biochem. Zeitsch., 1913, 55, 
7—12).—The preparation of an iodine derivative from coagulated 
blood by means of an alcoholic solution of iodine is described, 
which contains about 15% of iodine and 0°25% of iron. Pre- 
liminary therapeutic experiments indicate that this preparation is 
well tolerated in relatively large doses by rabbits, dogs, and man. 
In the experiments on rabbits, it was shown that the iron accumu- 
lates in the liver. The preparation is readily absorbed, and about 
70% of the iodine is excreted in the urine between the third and 
forty-eighth hours after administration. Little or no iodine is 
found in the feces. S. B. S. 


Degradation of the Naphthalene Ring in the Animal 
Body. Ernst FriepMann and Witnetm Tirk (Biochem. Zeitech., 
1913, 55, 463—476).—8-Naphthylalanine and B-naphthylpyruvic 
acid are degraded in the organism to benzoic acid. In order to 
study the influence of the side-chains on the degradation of the 
naphthalene nucleus, the degradation of the following products was 
studied: B-naphthoic acid, B-naphthylacetic acid, and (in greater 
detail) B-naphthylpyruvic acid. The former results with the last- 
named were confirmed, in that in the urine of dogs to which it 
had been administered an excess of hippuric acid was found. This 
did not happen in the case of either the naphthoic or naphthyl- 
acetic acids. The pyruvic acid derivative, however, yielded hippuric 
acid only when administered per os, but not when subcutaneously 
applied, and the conversion into benzoic acid is therefore possibly 
a putrefactive process in the intestines. After administration of 
B-naphthoic acid, in addition to unchanged product, naphthuric 
acid was found in the urine both after administration per os and 
after injection under the skin. A conjugation with glycine had 
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therefore taken place. After administration of B-naphthylacetic 
acid, a considerable amount of unchanged product was found in 
the urine. The fate of the remainder is still unknown. S. B.S. 


The Influence of the Subsidiary Alkaloids of Opium on the 
Action of Morphine. Ricuarp Mertssner (Biochem. Zeitsch., 1913, 
b4, 395—429).—The experiments were carried out with a view 
to demonstrate the potentialising capacity of other alkaloids 
on the pharmacological action of morphine, as shown by 
Straub. The action on the respiratory centre of rabbits, the 
narcotic action on cats, and the action on the isolated intestine of 
rabbits were investigated. A larger diminution in the respiratory 
volume was produced by narcophine, but apart from this, no 
essential difference was found in the actions of narcophine, panto- 
pone, or laudenone. The investigations appear to negative the 
conception of a potentialising action of narcotine on morphine. 
Nevertheless, the results must be accepted with some caution, in 
view of some quoted experiments of Zehbe on the action of various 
preparations on the human intestine. Ss. B. 8. 


Degradation of Phenylalanine in the Animal Organism. 
Gustav Emusppen and Kari Batpes (Biochem. Zeitsch, 1913, 55 
301—322).—The general theory as to the relationship between the 
combustibility of amino-acids in the normal organism, their con- 
vertibility into homogentisic acid in alcaptonuric individuals, and 
their conversion into acetoacetic acid when perfused through the 
liver is discussed. Phenylpyruvic acid, a conceivable first oxidation 
product of phenylalanine, both of which substances are burnt up 
in the organism and converted into homogentisic acid in 
alcaptonuric cases, might be expected, like substances generally 
with this behaviour, to be convertible into acetoacetic acid by per- 
fusion through the liver, especially as phenyl-lactic acid, and the 
keto-acid corresponding with tyrosine, undergo this change. This 
was found, however, not to be the case; on the contrary, phenyl- 
pyruvic acid even inhibits the acetoacetic acid formation from 
phenylalanine, tyrosine, leucine, and p-hydroxyphenylpyruvic acid 
when these are perfused in its presence. On the other hand, it does 
not inhibit acetoacetic acid formation from isovaleric or n-hexoic 
acids, and does not therefore act as a general inhibitor of oxidation 
processes in the liver. It possibly combines with the side-chains in 
the cell to which the amino-acids are normally attached when con- 
verted into acetoacetic acid. These facts suggest that pheny]l- 
pyruvic acid is not the first oxidation product of phenylalanine, 
but oxidation takes place, probably, first in the benzene nucleus. 
It was found, in fact, that di-phenylalanine, when perfused through 
the liver, gives rise to the normal /-tyrosine. From this, p-hydroxy- 
phenylpyruvic acid could be formed, which is an acetoacetic acid 
former. It is suggested that when phenyipyruvic acid is burnt in 
the organism, it is converted first into phenylalanine, as it is known 


that the change of amino- into keto-acids in the body is a reversible 
one. S. B. 8. 
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The Relations between Constitution and [Physiological] 
Action in Alicyclic Tetrahydro-f-naphthylamine and its Deriv- 
atives. Max CLogtta and Ernst Waser( Arch. erpt. Path. Pharm., 1913, 
73, 398—435).—From the substance mentioned, optically active 
d- and l-bases can be isolated, which resemble the racemic base in 
their action. From the latter a series of salts can be prepared with 
differing dissociation capacities, but no relation was found between 
this property and toxicity. The monomethyl derivative, like the 
original base, dilates the pupil, and raises body temperature and 
blood-pressure ; the corresponding monoethyl compound acts in the 
same way, but is more toxic. If, however, the nitrogen is replaced 
by an acid residue (acetyl, formyl), the actions are reversed, the 
pupil is narrowed, and body temperature and blood-pressure fall. 
If an acid and alkyl group are both introduced there is a double 
action; for instance, in the frog, myosis is produced by the acid 
group, and in the rabbit, mydriasis by the alkyl group. In the case 
of derivatives that raise the blood-pressure, a second injection is not 
effective in the*same way. W. D. H. 


Chemistry of Vegetable Physiology and Agriculture. 


The Fermentation of Pyruvic Acid by Bacteria. LAsz1é 
Karczac and L, Méczir (Biochem. Zeitsch., 1913, 55, 79-87). —The 
bacteria which are capable of fermenting dextrose with evolution of 
gas are also able to ferment pyruvic acid. Amongst such bacteria are 
B. coli, B. paratyphi-B., and Gaertner’s bacillus. The gas evolution 
with bacteria follows more rapidly than with yeast, but there is a 
marked difference between the two classes of fermentations, for 
whereas with yeast the gas evolved is carbon dioxide, the pyruvic 
acid yielding this gas and formaldehyde, the gas evolved by bacteria 
consists for the most part of hydrogen. S. B. 8. 


Formation of Hydrogen Cyanide from Proteins. H. W. 
Emerson, Hamitton P, Capy, and E. H. 8S. Baitey (J. Biol. Chem., 
1913, 15, 415—418).--Certain micro-organisms (B. pyocyaneus) 
evolve hydrogen cyanide when grown on protein media, especially 
if the medium is slightly acid to litmus and phenolphthalein. This 
is absent when free mineral acid is present. W. D. H. 


Formation of Hydrogen Cyanide from Proteins. B. J. 
Crawson and C. C. Youna, (J. Biol. Chem.,1913, 15, 419—422).— 
B. pyocyaneus, B, fluorescens, B. violaceus, and other bactéria the nature 
of which is still uncertain, produce hydrogen cyanide from protein 


material. W. D. H. 


Chemistry of Bacteria. Sakaz Tamura (Zeittsch. physiol. Chem., 
1913, 87, 85—114).—Chemical investigations were made on large 
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quantities of the cells of Bacillus tuberculosis and Mycobacterium 
lacticola. perrugosum. Extraction with ether failed to give any 
phosphatides, but treatment with warm alcohol showed the presence 
of a diaminomonophosphatide in each species of bacteria. Both 
cultures were found to contain an alcchol (C.9H;,0), for which the 
name mycol is suggested. This alcchol is present in the bacterial 
cell partly as an ester of a higher fatty acid, and it is to the 
alcohol or its ester that the acid- and alkali-resistance and gram- 
positiveness of the organisms are due. Adenine and hypoxanthine 
were present in each case, in addition to arginine, histidine, lysine, 
phenylalanine, proline, valine, tyrosine, and tryptophan. Bacterio- 


proteins are characterised by a high phenylalanine content. 
H. B. H. 


Fermentation of Cellulose by Thermophilic Bacteria. Hans 
Prinesoem (Centr. Bakt. Par., 1913, ii, 38, 513—516).—Impure 
cultures of anaerobic, thermophilic, cellulose-decomposing bacteria 
were obtained from soil and horse manure. By means of a special 
apparatus the cultures were maintained at 55—60°, and samples 
of the decomposition gases were withdrawn from time to time. 
These were found to consist of 22—-49% carbon dioxide, and the 
residue in all cases proved to be hydrogen. 

Examination of the residual liquid cultures showed the presence 
of formic and acetic acids, but no butyric acid. This is significant, 
as the latter is the chief product of anaerobic cellulose decom- 
position at normal temperatures. Three grams of cellulose 
led to the production of 0°2125 gram of formic acid, 1:15 gram 
of acetic acid, a trace of lactic acid, and a mixture of carbon 
dioxide and hydrogen in the above proportions. H. B. H. 


The Enrichment of the Invertase Content of Living Yeasts. 
Leopotp Licutwitz (Biochem. Zeitsch., 1913, 56, 160—162).—The 
author replies to certain criticisms of Meisenheimer, Gambarjan, 
and Semper. (this vol., i, 1139), who found that the invertase con- 
tent of yeast increases when the organism is kept in sugar solution. 
This is the direct contrary of what was found by the author. He 
calls attention to the fact, however, that yeast sown in large 
quantities in sugar solution, as was done by Meisenheimer and 
his collaborators, does not increase; on the contrary, it probably 
autolyses. This did not happen in the author’s own experiments ; 
hence, probably, the difference in the results. Ss. B.S 


Catalysts of Alcoholic Fermentation. Hans von Eu.er 
(Zeitsch. physiol. Chem., 1913, 8'7, 142—144).—Earlier work has 
shown that the rapidity of fermentation by living yeasts is 
accelerated by the addition of alkali salts of organic and especially 
fatty acids, and dried yeast or yeast juice is not affected in a 
similar manner. Of the two possible interpretations of the results, 
particular attention has been paid to that which assumes that 
the activation is not directly connected with enzymes in the yeast 
cell, and experiments have been made to determine an alteration 
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of the protoplasmic layer of the cell or of the cell wall generally 
by the salts, with adsorption and an alteration of surface tension. 

Preliminary experiments with sodium and ammonium salts of 
the acids having given negative results, an attempt was made 
to determine the action of various dye salts on the living cell. 
According to their behaviour towards the yeast cell, it was possible 
to divide the dye salts into three classes, namely, those without 
action on the cell, those which are clearly adsorbed, and others the 
entrance of which into the cell depends on the fermentative activity 
of the latter. These phenomena and the part played by an altera- 
tion of the surface tension are being further investigated. 

H. B. H. 


Influence of Certain Inorganic Salts, particularly Stannous 
Chloride and Bismuth Subnitrate, on Fermentation. GILBERT 
Gime. (Bull. Assoc. chim. Suer. Dist., 1913, 31, 128—129).—Results 
of further experiments confirm those obtained previously by the 
author (A., 1909, ii, 171). The activity of various yeasts in sweet 
worts is increased when the latter contain from 50 to 100 mg. of 
stannous chloride per litre. Bismuth subnitrate is soluble in acid 
liquids, such as musts, etc., and has a decided influence on the 
fermentation; it appears to inhibit acetic fermentation. The use 
of pure yeast cultures and different conditions of fermentation are 
probably the reason of the opposite opinion arrived at by Pozzi- 
Escot (this vol., i, 1139). W. P. S. 


Protein Degradation in Yeast. I. The Influence of Sugar 
Fermentation on the Protein Degradation of Yeast. W. 
Zaveski and W. Scwataov (Biochem. Zeitsch., 1913, 55, 63—71).— 
Various views have been expressed to explain the fact that 
proteolysis is less in yeast that has been used for sugar fer- 
mentation than in unused yeast, the Ivanov has stated that 
acetaldehyde is the fermentation product which is responsible for 
the antiproteolytic action. This statement the authors have been 
unable to confirm, for they find that an appreciable inhibition of 
yeast autolysis only takes place in concentrations of this aldehyde 
which are far higher than those found in fermentation liquors. 
The same is also true for furfuraldehyde and for formaldehyde, 
which latter, however, has a much stronger inhibitory action than 
acetaldehyde. Although the distillates from fermentations possess 
antiproteolytic properties, the actual antiproteolytic substance has 
not been isolated. The conditions of nutrition of the yeast exert 
some action on the subsequent proteolysis. The addition of amino- 
acids to yeasts increases the autolytic degradation of their proteins ; 
it cannot be claimed, however, that they antagonise the antiproteo- 
lytic properties of the fermentation products. 8. B. S. 


Biochemical Conversion of Betaine into Glycollic Acid. 
Feuix Enruicn and Fritz Laner (B-r., 1913, 46, 2746—2752).—In 
the course of their experiments on the behaviour of amino-acids 
towards micro-organisms, the authors have examined betaine, which 
is remarkably stable, not only to concentrated sulphuric acid or 


3 
r 
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aqua regia at high temperatures, but also during passage through 
the bodies of most animals except the ruminants. They find that 
betaine is not assimilated by brewers’ and distillers’ yeasts or by 
various kinds of Saccharomyces, but is extensively degraded by 
Willia anomala, Pichia farinosa, Pichia membranefaciens, and other 
yeasts rich in oxydases; also many moulds, such as Penicillium, 
Aspergillus, Monilia, Oidium, and Dematium, are able to employ 
betaine for the formation of their albumin. In most cases charac- 
teristic degradation products of betaine cannot be isolated, partly 
because the decomposition is too extensive, partly owing to the 
difficulty of separating the decomposition products of the sugar 
added as a source of carbon. In experiments on solutions con- 
taining betaine, nutrient salts, and ethyl alcohol as a source of 
carbon, the authors find that after the addition of a pure culture 
of Willia anomala and keeping for eight weeks, glycollic acid is 
present in quantity sufficient for isolation; the amount is small, 
because the acid is an intermediate, not the final, product of the 
assimilation of the betaine. This is proved by the fact that Welia 
anomala grows extensively in a solution containing nutrient salts, 
and glycollic acid and carbamide as the only sources of carbon, the 
glycollic acid disappearing completely after four months; in a 
similar experiment, in which carbamide is the only source of 
carbon, growth of the yeast cannot be detected. 

In the preceding experiments with betaine, not a trace of tri- 
methylamine can be detected. Probably it is converted into methyl 
alcohol and ammonia, the latter, which also cannot be detected, 
being utilised by the organism in the formation of albumin. 

In conclusion, the authors reply to Stoltzenberg (this vol., i, 
345 ; compare also Ehrlich, A., 1912, i, 835; Stoltzenberg, cbid., i, 
680) concerning the isolation of betaine from molasses residue. 


C. 8. 


Protein Synthesis in Plants. I. Protein Synthesis in the 
Bulbs of Allium cepa. W. Zacesxr and W. Sarin (Biochem. 
Zeitsch., 1913, 55, 72—78).— Experiments confirm a former statement 
of Zaleski, that the proteins increase in quantity in the injured 
bulbs when left in a moist atmosphere or in intact bulbs when 
allowed to grow in the dark. Estimations were of the total nitrogen, 
proteins, peptones, ammonia, acid amides, organic bases, and mono- 
amino-acids. It was found, as a result, that the proteins are 
formed at the expense of the monoamino-acids. The mono- and 
di-amino-acids and ammonia were also estimated in the various 
specimens after hydrolysis with acids. The results obtained indicate 
that the monoamino-acids pre-existing combine with the pre- 
existing proteins. There is no evidence that the acid amides, 
without further change, take any direct part in the protein 
synthesis. Ss. B. 8. 


The Inulin Metabolism of Cichorium intybus (Chicory). III. 
Viktor Grare and Vatentin Vouk (Biochem. Zeitach., 1913, 56, 
249—257. Compare A., 1912, ii, 977; this vol., i, 148).—It is shown 
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that by the freezing of the roots, the amount of inulin decreases, 
whereas the amount of reducing sugar increases; the amount of 
the latter returns to normal when the frozen roots are afterwards 
kept at normal temperature, whereas the amount of inulin remains 
unchanged. These results confirm the theory of Molisch, that the 
dissolved inulin acts as a “thermically active” protector against 
cold. The changes in the inulin and reducing sugar distribution 
in the roots which had wintered in a normal manner were also 
investigated. It was found that a hydrolysis of inulin takes place 
before new parts of the plants are visible; the reserve substances 
appear to be converted into building material, and this allows the 
further hydrolysis of the inulin reserves. A résumé of the results 
obtained by the authors up to the date of publication is also 
given. S. B. 8. 


The Colorimetric Method for. Determining Hydrocyanic 
Acid in Plants with Special Reference to Kafir Corn. C. K. 
Francis and W. B. Connect (J. Amer. Chem. Soc., 1913, 35, 
1624—1628).— After examining the various methods for the 
estimation ‘of small quantities of hydrocyanic acid, the authors 
decide in favour of a colorimetric process depending on the 
formation of ferric thiocyanate. This method indicates that Kafir 
corn contains minute quantities of combined hydrocyanic acid, the 
quantity apparently being greater in frost-bitten or stunted plants 
than in normal ones. 

It is difficult to decide from the results whether the quantity of 
hydrocyanic present could prove fatal to an animal fed with this 
material. D. F. T. 


Antitoxic Action of Chloral Hydrate on Copper Sulphate 
for Pisum sativum. R. P. Hisparp (Centr. Bakt. Par., 1913, ii, 
38, 302—308).—Water culture experiments in which garden peas 
were supplied with solutions of copper sulphate in concentrations 
varying from M3 x 10-4 to M@2°5 x 10-8, and with chloral hydrate, 
M/165°5 to M/16,550, both together and separately. After forty- 
eight hours the roots of the plants were measured. Whilst in the 
single solutions growth was very slight, when both substances were 
supplied simultaneously the growth was distinctly better, especially 
when both substances are present in about equal amounts. The 
action of chloral hydrate in diminishing the toxicity of copper 
sulphate is similar, although less marked, to the influence of 
calcium over magnesium salts. : 

Several explanations are suggested, the most important of which 
is perhaps connected with the extent of ionisation which may be 
retarded when both substances are present. Or, changes may be 
brought about in the plasma membrane which will modify the 
permeability of the limiting layer. Then, again, the effect may be 
the result of changes in the cell itself. N. H. J. M. 
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Separation of Mixtures of a Saturated with an Unsaturated nt 
Hydrocarbon by means of Permanganate. 8%. S. NamerKIn i 
(J. Russ. Phys. Chem. Soc., 1913, 45, 1423—1429).—Attempts to ' 
determine the proportions of the constituents of mixtures of (1) cyclo- ; 
hexane and cyclohexene, and (2) m-hexane and hexylene by oxidising 4 
the unsaturated hydrocarbon by means of permanganate were un- 
successful, owing to the saturated constituent reacting to some extent 
with the oxidising agent. 

A similar method was then applied to analogous mixtures of gaseous 
hydrocarbons. For this purpose a special gas pipette was devised 
which permits the gaseous mixture to be passed repeatedly in small : 
bubbles through the reagent, and in which the latter does not 20me } 
into contact with mercury. After the reaction with saturated per- | 
manganate solution, the excess of oxidising agent was destroyed by 
means of saturated bisulphite solution, both this and the perman- 
ganate solution having been previously saturated with the saturated 
constituent of the gaseous mixture. With various mixtures of propane 
and ethylene, propane and propylene, and cyclopropane and propylene, 
the greatest error in the volume of the gas remaining after treatment 
with permanganate was 0:27%. 

The unsatisfactory results obtained by Kishner (this vol., i, 153) 
are largely explained by the fact that, in most cases, the reaction was 
completed at 100°, and hence under conditions which should lead to 
attack of the saturated hydrocarbon. =, &. & . 


Investigations on Polymerisation. I. Diethylene Hydro- 
carbons. Sercer V. Lesepev and (in part) B. K. MEresnKovski 
(J. Russ. Phys. Chem. Soc., 1913, 45, 1249—1388. Compare A., 1911, 
i, 26, 774, 959; 1912, i, 173).—The vast majority of organic com- 
pounds are essentially unstable, and their great variety owes its exist- 
ence to what the author terms passive resistance. It is quite conceivable 
that polymerisation, as a process directing molecules into more stable 
forms, is very widespread, and that most unsaturated organic com- 
pounds are able to polymerise under suitable conditions. No sharp 
line can be drawn between association and polymerisation, although 
with typical association no difference can be found between the chemical 
reactions of the monomeride and of the polymeride ; it may be that, 
owing to ready dissociation of the latter, only the former reacts or that 
no sufficiently sensitive reagent for the polymeride has been discovered. 
The stability of the complex molecule depends on the particular type of 
polymerisation occurring, in addition to the properties of the individual 
compound. 

In the great majority of cases polymerisation occurs with formation 
of a ring system, the ring having in all cases an even number of atoms. 
In studying polymeric changes, account must be taken of the isomerisa- 
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tion so common with unsaturated compounds, especially with rise of 
temperature. 

Among the hydrocarbons the principal well-defined types of poly- 
merisation are: (|) the styrene type, peculiar to ethylenic hydro- 
carbons with unsymmetrical substitution of the hydrogen atoms by 
definite groups (phenyl), and yielding polymerides of high molecular 
weight and structures not yet definitely established ; (2) the stilbene 
type, exhibited by ethylene derivatives with symmetrical replacement 
of the hydrogen atoms by certain groups (phenyl); (3) the acetylene 
type, giving benzene derivatives ; (4) the allene type, yielding cyclo- 
butane derivatives; (5) the divinyl [A*-butadiene| type, which forms 
cyclohexane derivatives and polymerides of uncertain constitution, If 
it can be shown that stilbene forms a polymeride and styrene a 
dimeride of closed-chain structure, types (1) and (2) may have to 
be regarded as a single type; and, further, the resemblance between 
polymerides of the styrene and divinyl types (compare Ostromisslenski, 
A., 1912, i, 280) may lead to the fusion of these two types. Most 
cases of polymerisation of unsaturated compounds containing halogen, 
nitrogen, oxygen, or sulphur may be referred to one of the above 
types. 

Polymerisation of the divinyl or A*-butadiene type is first con- 
sidered, an account being given of all such hydrocarbons studied in this 
respect. Experiments with isoprene and with ditsopropenyl [By-di- 
methyl-A”-butadiene] show that: (l) the relative proportions of 
dimeride and polymeride formed increase and diminish respectively as 
the temperature is raised; (2) at constant temperature, the ratio 
between the proportions of dimeride and polymeride does not change 
during the heating ; (3) the reaction of polymerisation is sensitive to 
catalytic action, since replacement of the air in the tube by nitrogen 
results (with By dimethyl-A’-butadiene) in a fall of the relative 
amount of polymeride from 23% to 16°4%. It is further found that 
symmetrical hydrocarbons of this type, such as A”-butadiene and its 
By-dimethyl derivative, yield a single dimeride, whereas the unsym- 
metrical isoprene gives two dimerides. In contradiction to the state- 
ment of Kondakov (“Synthetic Caoutchouc, its Homologues and 
Analogues,” Yuriev, 1912, p. 101) and of Harries (A., 1911, i, 798), 
it is found that polymerisation of the pure hydrocarbons, without 
catalyst, yields no open-chain dimeride. 

In general, it seems that no such equilibrium as that repres nted 
by dimeride — monomeride — polymeride exists, but that the 
processes of polymerisation are irreversible and proceed simultaneously 
in two directions, yielding dimeride and polymeride respectively. The 
existence of reversible processes of formation of dimeric and of poly- 
meric forms renders it probable that such equilibria may yet be realised. 

The possible methods of formation and structures of dimerides and 
polymerides are discussed in detail. 

The dimeride of diisopropeny] | @y-dimethyl-A*v-butadiene] is 4: 6- 
dimethyldipentene or 4 : 6-dimethyl-A**’-menthadiene, 

CMe:CH , 
OMe< oy CH? CMe-CMe:CH,, 
which is a colourless liquid with an aromatic odour, b. p. 85°/13 mm., 
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205°/750mm., Di 0°8741,|D70°8597, ni’? 1°47716, np 148074, ny, 1°48796, 
Ng 1-49491 (compare Richard, A. 1911, i, 733). Treatment with 
ozone in chloroform solution at ~ 20° yields the ozonide, C,,.H 0, 
which is a froth-like, amorphous compound, exploding violently on ‘1 
heating, but failing to yield the triketone on decomposition with water. 
Oxidation of the dimeride in aqueous acetone by means of perman- 
ganate yields: (1) 6-Methyl-8-isopropenyl-By-octandione, 
CH,°CO-CH,°CMe(-CMe:CH,)-CH,°CH,°CO-CH,g, 
which is a viscous liquid, b. p. 132—133°/8: 5 mm., sand yields the semt- 
carbazone, C,,H,,O,N,, m. p. 228°; hydrogenation of the diketone at H 
the ordinary temperature in presence of platinum black gives 8-methyl- 
5-isopropyl-Bn-octandione, CH,*CO:CH,-CMePr*-CH,°CH,°CO-CH,, 
as a colourless, viscous liquid, b. p. 133—135°/8 mm., Di? 0°9934, the 
corresponding semicarbazone, m. p. 202°, being also prepared. (2) A 
small proportion of an acid, m. p. 164—166°, containing 63°2% of a 
carbon and 8'°88% of hydrogen. ; 
3 


Oxidation of the dimeride of By-dimethyl-A*y-butadiene by means 
of benzoylhydruperoxide in ethereal solution (compare Prileschaev, A., 
1911, i, 255) yields (1) a small proportion of the a 

CMe-CH, , 
we : 
CMe °*<oH,. ‘CH, >CMe: OMe<f | 


b. p. 94—95°/10 mm., and (2) the dioxide, ia a b. p. 110—112°/ 
10 mm., which when heated in a sealed tube at 115° with water 
acidified with benzoic acid gives the tetrahydric alcohol (4 :6- 


limonetritol), | OH-CM oH OH >CMe -OMe(OH):CH,-0H, 


as a highly viscous liquid ; Song of this by means of aqueous 
permanganate gave a small yield of the ke/o-glycol, 


OH-CMe Son CH D> CMe -COMe, 


m. p. 155—165°. 

The action of dry hydrogen chloride oo the dimeride in carbon 
disulphide yields 1:2: 4-trimethyl-4-chloroisopropyl-A1-cyclohexene, 
OMe< oH oH OMe" CMe,Cl, which is a colourless liquid, b. p. 
122—124°/17 mm. 

The polymeride of ditsopropenyl is shown by means of its ozonide to 
have the structure (*CH,-CMe:CMe*CH,°CH,-CMe:CMe-CH,"),. The 
ozonide, C,H,,O0,, separates partly in a gelatinous form and yields 
acetonylacetone when heated with water (compare Harries, A., 1911, 
i, 798) 

Further details are given of the results obtained with isoprene 
(compare A., 1911, i, 26). For obtaining pure isoprene use was 
made of the following method elaborated in Favorski’s laboratory 
and not yet published. Crude isoprene, b. p. 30—40°, obtained by 
decomposition of turpentine, is poured into a cooled solution of hydrogen 
bromide in acetic acid, and the precipitated mixture of bromides washed 
and dried. Amyl bromide is distilled off at 52—53° under 100 mm. 
pressure, and the residual ay-dibromo-y-methylbutane, after distillation 
at 80—82° under 23 mm. pressure, heated at 150° with a large excess 
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of pounded potassium hydroxide in a flask provided with a dephleg- 
mator and condenser ; the dibromide and monobromide formed from it 
are arrested by the dephlegmator and fall back into the flask, whilst 
the isoprene passes over and is condensed. The isoprene thus obtained, 
distilled over sodium, has b. p. 34:5—35°, D? 0°6803, np 1:42207, 
m, 1°41787, ny 1°43307, mg 1°44280, optical exaltation (D) 1:07 
(compare Harries and Neresheimer, A., 1911, i, 798). 

Two dimerides of isoprene were obtained: (1) Dipentene, b. p. 
58°/9'5 mm., 174—175°/760 mm., D{ 0°8607, Dj’ 0°8454, uj}? 1°47428, 
m, 1°47069, my, 1°48211, m, 148887. (2) 1:3-Dimethyl]-3-ethenyl- 
A®-cyclohexene (oc. cit.), Di) 0°8481, ni?” .1°46581, n, 1:46230, ny 1°47204, 
ng 1°47964, which yields a liquid tetrabromide, not obtained pure, and 
combines with 2HBr in acetic acid solution, giving the compound, 
C,,H,, Br. softening at 25° and melting at 34—35°. 1: 3-Dimethy]- 
3-ethylcyclohexane (Joc. cit.), obtained by hydrogenation of this dimeride 
in presence of platinum black and under a pressure of 70 atmospheres, 
has D{ 0°8132, D? 0°7990, nj 144112. The ozonide, C,,H,,0,, of this 
dimeride resembles those of diisopropenyl and dipentene and, on 
decomposition, gives an oil resolved on boiling into the ketodialdehyde, 
COMe:Cii,-CMe(CHO)-CH,°CH,°CHO, which yields a-methyl-a-acet- 
onylglutaric acid on oxidation. Treatment of the dimeride with 
benzoylhydroperoxide yields (1) the monoxide, which is a liquid, b. p. 

68—70°/15 mm., with a a ad like odour, and (2) the dioxide, 


Hy 
SORE: *>CMe: cH< & , Which is a liquid with an aromatic 


odour, b. p. *108—.109°/ 15 mm., ee yields the compound, C,,H,90,, on 
hydration. 
Two isomeric polymerides of isoprene are possible theoretically, and 
should give ozonides of the structures : 
[-CH,-CMe-CH-CH,-CH,°CMe-CH-CH,. |z 
(1) \/ \/ 


VU, 
: [-CH, OMe OH-CH,-CH,-CH-CMe-CH,"], 
and-(II) NY bd 


Of these, (1) corresponds with natural ‘caoutchouc and should give, on 
decomposition, levulinaldehyde and its peroxide, and levulic acid; all 
these products were actually observed. Similarly, (11) should give 
succindialdehyde, succinic acid and acetonylacetone, none of which 
could be detected. Hence, only the former polymeride is formed ; its 
ozonide, C,H,0,, is an extremely viscous liquid, exploding when heated. 
Piperylene should yield, not a dimeride of the structure, 
CH-CH.,, 
OMe<o4, CHO OH CH:CHMe 
(compare Harries, this vol. ie 284), but two dimerides, formed thus: 


(1) CH,CH-CH-CH-CH, -—> CH<Gi vec H.>CH-CH:CHMe, 
CH, CH-CHMe 
and (2) Gaon. HCH, ~> OH <n. OH Meo 2’ CH:CH,; 


the former should have the higher boiling point. 
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According to a private communication from Favorski, diisocrotyl 
[ Be-dimethy!-A*-hexadiene] undergoes spontaneous change into a waxy 
substance, but this was not observed by the author. This hydro- 
carbon undergoes polymerisation with great difficulty, only 50% of 
it being transformed after being maintained at 290° for ten days. 
The employment of such a high temperature causes partial isomerisa- 
tion of the dimeride, of which only a single one should be formed from 
a symmetrical molecule, and also results in decomposition of the 
polymeride. The dimeride is 3:3:5:5 :6 : 6-hewamethyl-4-isocrotyl-Al- 
cyclohexene, CH<ou CMesCH-CH:OMe,, b. p. 130—132°/ 

Me,* CMe, 
24 mm., D{ 0°8634, D? 0°8491, nP 147751, nm, 1°47452, ny 1°48757, 
mq, 149120. The polymeride was obtained only as an impure, yellow, 
viscous liquid containing decomposition products. 

Myrcene, which probably consists of a mixture of two or more 
isomerides, was found to have the constants: b. p. 56—57°/12 mm., 
D? 0°7982, nP 1:47065, n, 1°46675, mp 1°48055, m, 1°48905. When 
heated for twelve days at 156°, it yields (1) two cyclic isomerides of 
myrcene, (a) b. p. 6(0—61°5°/16 mm., D? 0°8392, nF 1°46611, m, 1°46270, 
Mp 1°47334, mn, 1°47974, and (b) b. p. 65—65°5°/16 mm., Df? 0°8340, 
np 1:47133, nm, 146774, mp 1°47922, ng 1°48613; (2) a dimeride, 
b. p. 183—184°/10 mm., D? 0°8763, n>’ 1:49859, no 1°49568, 
ny 150668, », 1°51606 ; (3) a viscous polymeride yielding a mixture 
of products when treated with ozone (compare Harries, A., 1902, 
i, 811). 

a-Pheny]-A*7-butadiene polymerises with great ease. The dimeride 
was investigated by Riiber (A., 1904, i, 569), who suggested formule 
for it and for the tribasic acid yielded on oxidising it with permangan- 
ate. The author regards these formule as inaccurate, since, according 
to his scheme, the dimeride should have the structure 

nCH— CH ag.nan: 
CH<Gupn-cH CH CH:CHPh, 
and the tribasic acid, CO,H*CHPh*CH,-CH(CO,H)-CH,°CO,H, the 
latter agreeing better with the analytical 
CH—CH—CH-CH, data than that proposed by Riiber. 
| CH, | cu i teas : oan by tat be a 
i Va “ , i, 842), cyclopentadiene poly- 
CH—CH—UH~CH merises so rapidly that "saline ss 
is necessary in order to obtain it in the 
monomeric form. If the type of polymerisation exhibited by open- 
chain hydrocarbons holds also for cyclic compounds, the dimeride 
should have the avnexed structure (compare Kraemer and Spilker, 
A., 1896, i, 289). This case is under investigation. 

Allene hydrocarbons polymerise with great ease and, unlike those of 
the divinyl type, with velocities varying only within narrow limits. 
The character of the polymerisation is also different, the polymerides 
being cyclobutane derivatives and forming an uninterrupted series from 
di- to hexa-merides. Actually, however, the polymerisation of allene 
hydrocarbons is complicated by transformation to the type shown by 
those of the divinyl series. This occurs in two ways: (1) the allene 
hydrocarbons undergo isomeric change into divinyl derivatives with 
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comparative ease, and (2) the dimerides are cyclic derivatives of 
divinyl ; thus, that of allene has ~ ~ aya 


CH,:C<,, con CH, 


and readily polymerises giving a i dimeride and a polymeride. At 
the ordinary temperature allene hydrocarbons polymerise so slowly 
that years elapse before the formation of an appreciable proportion of 
polymeride. But the temperature-coefficient of the velocity of the 
change is far greater than with divinyl derivatives, and at 150° the 
velocity is approximately the same as with isoprene and diisopropeny]. 
The author elaborates a scheme to explain the mechanism of the pro- 
cess, starting from the assumptions that the molecules combine initially 
at a single point and that the union is directed by two causes: the 
magnitude of the affinity with the unsaturated atoms and the 
polarity. The construction of models of the polymeric forms shows 
that two types of arrangement in space are possible: (1) the cyclic 
type, in which the central carbon atoms of allene are arranged in a ring 
in one plane, with the four-membered rings alternately on either side of 
this basal plane ; and (2) the spiral type, in which the central atoms 
of the allene groups are arranged in a spiral so that the first, fourth, 
and seventh carbon atoms occupy analogous positions on the spiral, 
and so on ; the four-membered rings lie in three mutually perpendicular 
planes, the first, fourth,{and seventh rings also taking up similar 
positions on the spiral. The dimerides of the two types are identical, 
as also are the trimerides. Stereoisomerism is possible, beginning with 
the tetrameride, and assuming the formation of polymeric forms 
according to both types, two stereoisomerides may be expected for the 
tetra-, penta-, and hexa-meride. Higher degrees of polymerisation are 
possible only with the spiral type. 

When heated to 130— 140°, as-dimethylallene gives 3% of dimeride, 
b. p. 140—141°, 18% of dimeride, b. p. 149—150°, 40% of dimeride, 
b. p. 179—181°, 33% of trimeride, b. p. 100°/8 mm., and 60% of vase- 
line-like residue. The three dimerides, which are the only possible ones, 
have been already —e*<> a 1912, i, Lig The trimeride, 


CM . 
OMe oi, >< Oem *)>cH, 


is | a colourless, odourless quid’ b. p. 100°/8 mm., D{ 0°8723, D2? 0°8578, 

” 1°48724, nm, 1°48395, np 150260, Ne 151398, optical exsitation 
2:28, and has the normal molecular weight in freezing benzene. 
Hydrogenation of the trimeride in presence of platinum black yields 


the compound, CMe,<cani, OS OMe, >CH,, b. p. 116—118° 


23 mm., Df 0°8521, Di 08380, nP*1 46362, m, 1°46101, np 147274, 
m, 1'47827, optical exaltation 1°50. 

O—-CMe, The ozonide of the trimeride is un- 

stable, and was not obtained pure. 

Oxidation by means of benzoylhydro- 

OMe,<°p. >C<oMe, 2 OH, peroxide yields the dioxide (annexed 
formula), m. p. 49°, b. p. 1379/16 mm., 

O—-CH, which undergoes partial hydration to 

the compound, O,,H,,0,, m. p. 136°5°, 
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probably a glyco-oxide. Attempts to complete the hydration by heat- 

ing with water containing a trace of acid resulted in the formation of 

a diketone, C,;H,,0,, m. p. 86°, which yields a semicarbazone, 
CypH90,Ne, ; 

m. p. 170° (decomp.), but was not obtained in sufficient quantity 

to admit of the determination of its structure. 

[With B. K. MeresuKovsk1.]|—When heated in a sealed tube at 
150°, trimethylallene undergoes polymerisation and isomerisation, the 
mixture of dimerides consisting principally of 1 : 2-dimethyl-3 : 4-di- 
i lidenecyclobutan acral Ting 
isopropylidenecyclobutane, Ais y, ‘CMe, 


with the odour of kerosene, b. p. 69—70°/11 mm., 190—191°/754 mm., 
D7? 0°8247, n> 1°48337, nm, 1°47946, nm, 1°49282, n, 150297. The 
ozonide is unstable, and on distilling in a current of steam is decom- 
posed into dimethylsuccinic acid, acetone peroxide, and 1 : 2-dimethyl- 
CHMe:C:CMe, 
CHMe’CO 
liquid with the characteristic quinone-like odour common to all 
unsaturated ketones obtained from dimerides of allene hydrocarbons, 
b. p. 83—86°/20 mm., and was not obtained free from traces of the 
original dimeride; its semicarbazone, C,,H,,ON,, m. p. 200—201° 
(decomp.), contained a small proportion of another semicarbazone, 
m. p. about 180°; oxidation of the ketone with permanganate yields 
the maleinoid form of dimethylsuccinic acid. Products of higher 
polymerisation are formed to the extent of 10%, but no individual 
compounds were isolated. 

[With B. K. Meresnxovski.J—At 150°, polymerisation of s-di- 
methylallene is complete in four to five days. The products contain 
(1) about 90% of the dimeride, 1: 2-dimethyl-3 : 4-diethylidenecyclo- 
nies CHMe.C-CHMe 

* CHMe:C-CHMe’ 
163°/762 mm., D? 0°8113, nP 1:47850, nm, 1:47423, my, 1°48913, 
mq 149838, optical exaltation 2°25. When oxidised with perman- 
ganate, this dimeride yields the maleinoid form of s-dimethylsuccinic 
acid and acetic acid (?), whilst hydrogenation at ordinary temperature 
in presence of platinum black yields 1 : 2-dimethyl-3 : 4-diethyleyclo- 

CHEt-CHMe 
butane, OHEt-CHMe’ b. p. 155—156°/760 mm., D?’ 0°7729, np 1°42447, 
Me 1°42193, my, 1°42950, ng 1°43377, optical exaltation 0°24; (2) about 
5%, of the trimeride, CHMe< oH Me) CS GH Mew CMe (2), 
which is a colourless, odourless liquid, b. p. 108—110°/17 mm. 

When heated at 140° for three and a-half days, allene yields 5% of 
dimeride, 15% of trimeride, 5% and 22% of tetramerides I and II, 18% of 
pentameride, 10% of hexameride, and 25% of residual polymeride. 
With the exception of the dimeride and tetrameride [, these polymeric 
forms all rapidly absorb atmospheric oxygen, and all without exception 
yield formic, oxalic, and succinic acids on oxidation, and give a dark 
brown coloration with tetranitromethane. The viscosity increases 
with the degree of polymerisation, the hexameride being somewhat more 


, which is a colourless liquid 


3 isopropylidenecyclobutan-4-one, , Which is a colourless 


which is a colourless liquid, b. p. 65°/22 mm., 
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liquid than glycerol. (1) The dimeride, 1 : 2-dimethylenecyclobutane, 


CH, “C: CH, . in Tato ° 7% ¢. 
éu, -(:CH, is a colourless liquid, b. p. 63—65°, D/? 0°7698, 


n® 149317. (2) The trimeride, CH oro Hy Coa 12) S0H,, 


is a liquid with a peculiar odour, b. p sets mm., 70° 5°/90 mm., 
38°/21 mm., Di’ 0°8624, ni? 1:48064, te ‘47677, np 1° 48922, mq 1°49694, 
optical exaltation 1°04. It readily absorbs hydrogen in presence of 
platinum-black giving the Py lg 


CH one O<CH CH, 


which is a colourless, almost odourless liquid, b. p. 132°/756 mm., 
D? 0°7972, np 1:43459, m, 1°43159, ny 1°43950, n, 144410, optical 
exaltation 1°23. (3) Tetrameride I is a dimeride of the dimeride, 


= i ns cm“ CH, and forms a colourless liquid 


with an odour of Das i b. p. 72—74°/9 mm., Di? 08955, 
m= 1°50301, m,1°49905, nm, 1:51204, ng 151999, optical exaltation 
2°58. On prolonged heating in a sealed tube at 150°, it thickens and 
deposits an insoluble polymeride, which was obtained only in small 
amount. With hydrogen in presence of platinum-black, it gives the 


CH," “CH: CH,°CH CH, 
] Y 
compound, cH, .CH——-CH H.>°<cHMe  >CH,, as a colourless 


liquid with a faint odour, b. p. 77—78°/13-5 mm., Di 0°8679, 
n> 1°46809, nm, 1:°46448, m, 1°47305, exaltation 1°51. (4) Tetra- 


CH, ‘CH, CH,: i. CH,—CH, CH,°CH, 
(I.) 6—C (II.) CHMe: ; 
CH, CH,: -CH, CH, CH,°CH, 


meride II (I.) is a colourless liquid with an odour of kerosene, b. p. 101°/ 
10 mm., D?0°9346, n® 1:52624, 2,.1°52210, np 1°53579, ng 1 54396, exalta- 
tion 2° 33, and has the normal molecular weight in freezing benzene. 
On hydrogenation it yields the compound (II.), b. p. 95°/13°5 mm., 
Di 0°8827, n, 1°48289, n, 1°47950, n; 1°48941, nm, 1°49528, exaltation 
2°02. On oxidation it yields formic, oxalic, and succinic acids. 

(5) The pentameride (annexed formula) 
CH, CH, CH,°CH, CH, is a viscous, almost odourless liquid, b. p. 
Cee NE Talay io mm, Deookte er 
i I i I i Me, 1792422, nm, 1° »Nq 1°04091, exalta- 
CH, CH,"CH, CH,CH, tion 2:90. On hydrogenation it takes up 

sufficient hydrogen to saturate two double 
linkings, giving the compound, C,,H,,, as a colourless liquid with a 
faint odour, b. p. 123:5—124°5°/8 mm., D? 0-9152, n2 1-49623, 
Mm, 1°49265, m, 1:50241, m, 1°50810, exaltation 2°40, ont exhibits 
normal eryoscopic behaviour in benzene. (6) The hecameride, Ci gH 94) 
of similar structure to the foregoing, is a viscous, almost edeusten 
liquid, b. p. 170°/10 mm., Di? 0°9721, n®? 1:53869, np 1:53426, 
my 1°54817, n, 1:°55648, exaltation 3-64. Oxalic and succinic acids 
were found among its products of oxidation, 
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It has been shown by Favorski (A., 1891, 1330) that, when heated 
with alcoholic alkali hydroxide, hydrocarbons of the diallyl series 
undergo isomeric change to divinyl derivatives: C:C-C*C-C:C —>» 
C-C:C-C:C-C ; thus diallyl yields A*-hexadiene. When heated at 250° 
for ten days, diallyl begins to isomerise, 10% of the monomeride boiling 
at a higher temperature than diallyl. The crude polymeride consists 
of (1) about 15% of a liquid of peculiar odour, b. p. 97—98°/20 mm., 
consisting of mixed dimerides, and (2) about 85% of colourless, 
insoluble, caoutchouc-like polymeride, which is converted into ozonide 
only with difficulty. At 150°, Ass-hexadiene yields a dimeride, b. p. 
88—90°/20 mm., quite different from that of diallyl, but at 250° it 
gives a considerable proportion of the dimeride, b. p. 96—98°/20 mm. 
Tke author has devised a method for determining the velocity at 
which polymerisation occurs. From 2 to 10 grams of the hydro- 
carbon were sealed in tubes and heated in a perfectly dark thermostat 
at 159+0°1°. After definite intervals of time, the tubes were 
cooled and their contents introduced into tared distilling flasks 
connected with small condensers and tared receivers. Liquids with 
low boiling points were distilled at ordinary pressure and those with 
high boiling points under diminished pressure. A bath of Wood’s 
metal was used for the heating, its temperature being at first be:ow 
the boiling point of the monomeride, and finally about the boiling point 
of the dimeride. The monomeride, the residual polymeride, and some- 
times also the dimeride were weighed to within 0°02 gram. In general, 
all the polymerised products were taken into account in calculating the 
velocity. The results obtained in this way were corrected for several 
errors inherent in the method. The numbers obtained with twelve 
hydrocarbons of the A*y-butadiene series show that: (1) With 
isomerides, the transference of a substituent from the extreme atom 
of a conjugated system of atoms to the middle atom is accompanied 
by increase in the velocity of polymerisation, and conversely. (2) The 
formation of a ring from a chain containing a conjugated system 
increases the velocity of polymerisation. (3) In homologous series, 
increase of the mass of a substituent at the middle (or extreme) atoms 
of a conjugated system increases (or lowers) the velocity of poly- 
merisation, assuming that the heating occurs at corresponding 
temperatures. The results given by the four allene derivatives lead to 
the following conclusions: (1) The velocity of polymerisation of 
isomeric hydrocarbons of the allene series does not depend on the 
positions of the substituent groups. (2) In an homologous series of 
allene hydrocarbons, increase of the mass of the substituent results in 
increased velocity of polymerisation, the heating being at corresponding 
temperatures. Z. wm. 


Polymerisation as a Method of Detecting the Allene Group, 
C.C:C, Sercer V. Lepepev (J. Russ. Phys. Chem. Soc., 1913, 45, 
1390—1391)—The polymerisation of allene hydrocarbons affords 
a simple and easy method of distinguishing them from diethylenic hydro- 
carbons of other types. At 150° allene hydrocarbons are polymerised 
almost completely in one to two days, part undergoing isomeric change 
to A*y-butadiene derivative. The crude polymeride consists principally 


<eS 
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of dimeride or, with unsymmetrical allene hydrocarbons, of dimerides. 
The dimeride is separated by distillation; when several are present, 
the predominating one is obtained by fractionation. The dimeride is 


of the type 29 and, on oxidation by means of permanganate in 
acetone solution, gives a good yield of succinic acid or one of its 
substituted derivatives, these being well crystallised and readily trans- 
formed into anhydrides. Further, the dimerides of allene hydrocarbons 
exhibit marked optical exaltation, which is usually about, and greater 
than, 2; dimerides from diethylene hydrocarbons of other types are 
optically normal. a ae Ee 


Isomeric Transformations of Diethylenic Hydrocarbons. I. 
Isomeric Transformation of Dimethylallene [y-Methyl-A-°- 
butadiene] into Isoprene. L. M. Kurtscnerov (J. Russ. Phys. 
Chem. Soc., 1913, 45, 1634—1654).—When heated with quinoline 
hydrobromide (compare Favorski and Borgmann, A., 1908, i, 15), 
y-methy]l-A*-butadiene readily undergoes isomeric change into isoprene 
(50—55% yield) and a small proporticn of isopropylacetylene 
[ y-wethyl-A*-butinene]. The reaction is irreversible, neither isoprene 
nor y-methyl-As-butinene undergoing isomerisation under the above 
conditions ; isoprene yields condensation products and combines with 
the pyridine, whilst y-methyl-A*-butinene partly remains unchanged 
and partly undergoes conversion into an unsaturated derivative accord- 
ing to the equation: C,H,+(C,H,N,HX=C,H,X+C,H,N. The 
formation from Y: methyl-A**-butadiene of isoprene is represented by the 
scheme: CMe,.C:CH,+C,H,N,HX -+ OMe,X-CH:CH,+C,H,N 
—> CH,:CMe: CH: CH, +C, H_N,HX, and that of : y-methy]- Ae butinene 
by : OMe,: C:CH,+C,H,N,HX —+ CHMe,°CX:CH,+C,H,N —> 
CHMe,°C:CH ; in the tormer case, the compound CMe,X° OH, *CH,X 
may also be formed as an intermediate product. 

B-Bromo-y-methyl-A*-butene, CH,:CBr-CHMe,, formed by treating 
y-methyl-A*-butinene either with hot quinoline hydrobromide or with 
hydrogen bromide in the coid, is a liquid, b. p. 100°5°/758 mm., 
D? 1:2381 (1°2320), «> 1°45093 (1°45033), and is reconverted into 
y-methyl-A*-butinene when heated in a sealed tube with alcoholic 
potassium hydroxide at 138°. When treated with aqueous hydro- 
bromic acid it yields: (1) yd-dibromc-8-methylbutane, b. p. 61—62°/ 
12 mm. ; (2) yy-debromo-B-methylbutane, CMeBr,*CH Me,, m. p. 13—15°, 
b. p. 53°5-—-54°/12 mm., 44—45°/3 mm., ‘D2 16987, D? 1°6695, 
n= 150468, which is converted into methyl isopropyl ketone when 
heated in a sealed tube with water and lead hydroxide. 

yy8-Tribromo-B-methylbutane, CH,Br-CBr,*CHMe,, obtained by the 
action of bromine on f£-bromo-y-methy]-A*-butene, is a hygroscopic 
liquid, b. p. 100—101-5°/12°5 mm., D? 2°07112, n> 1:55448. 

T. H. P. 


Pyrogenic Acetylene Condensations. Ricnarp Meyer and 
Avueust Tanzen (Ber., 1913, 46, 3183—3199. Compare A., 1912, 
i, 525).—The previous experiments in which nine hydrocarbons present 
in coal tar were obtained synthetically by the condensation of acetylene 
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have been repeated in an enlarged apparatus which enabled 6000 grams 
of tar to be obtained, which has been completely investigated. Phenan- 
threne and acenaphthene and also, in smal! quantities, styrene and 
hexylene were identified. The last has previously only been found in 
boghead coal and in bituminous shale, 

On heating acetylene diluted with coal gas with hydrogen cyanide, 
pyridine and its homologues were obtained. Mixtures of ammonia 
aud benzene yield aniline when heated, the reaction being reversible. 
Further condensation of the aniline leads to carbazole and to benzo- 
nitrile, the latter being formed by the action of hydrogen cyanide on 
aniline. 

In all, therefore, seventeen constituents of coal tar have been 
identified as formed by the pyrogenetic condensation of acetylene. 
The hexylene formed is n-hexylene, identical with that from mannitol. 

The formation of pyridine requires a temperature of 800°, at which 
the mixture of acetylene, hydrogen, and hydrogen cyanide can be 
heated without catching fire. Apparently the hydrogen cyanide acts 
as a poison towards the catalytic changes which bring abont the 
sudden decomposition of acetylene and cause a mixture of acetylene 
and hydrogen to catch fire much below 800°. 

The apparatus used is figured and described in detail. E. F. A. 


Improvements in the Preparation of Dichlorinated Hydro- 
carbons in which the Chlorine is Combined with Different 
Carbon Atoms. WitiraAm H. Perkin, CHartes WEIZMANN, and 
Harotp Davies (Fr. Pat. 452503, and Ist Addition).—If vaporised 
hydrocarbons or chlorohydrocarbons are treated with the required 
halogen with or without the addition of a catalyst or in the presence 
of light with subsequent fractionation under diminished pressure 
definite products are obtained, and the preparation of the following 
compounds as chief products of the reaction is described. 

From isoamyl chloride: 6-dichloro-B-methylbutane (b. p. 142°), 
y5-dichloro-B-methylbutane (b. p. 150°), and £8-dichloro-B-methylbutane 
(b. p. 170—172°). 

From a-chlorobutane: tetrachlorobutane: from n-heptane: chloro- 
heptane, and from isoamyl bromide: 8-dichloro-8-methylbutane 
(b. p. 72—75°/5 mm.). 

Monochloroacetic acid can also be prepared from acetic acid in a 
similar manner. F. M. G. M. 


Compounds of Aluminium Bromide with Hydrogen 
Sulphide and Organic Bromides. Synthesis of Mercaptans. 
Vuiapimin A. Protnixov (J. Russ. Phys. Chem. Soc., 1913, 45, 
1162—1173. Compare A., 1907, i, 580).—The following compounds 
have been prepared: AIBr,,H,S, obtained by passing hydrogen 
sulphide through aluminium bromide, either in a fused condition or in 
solution in carbon disulphide, forms colourless crystals, m. p. about 
84°, and is decomposed immediately by the moisture of the air with 
liberation of hydrogen bromide and hydrogen sulphide. 

AIBr,, EtBr,H,S, obtained by passing hydrogen sulphide through a 
solution of aluminium bromide in ethyl bromide, forms snow-white 
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crystals, m. p. (in sealed capillary) about 81°, is readily decomposed by 
water with formation of mercaptan (90% yield): AIBr,,EtBr,H,S + 
aq. = AIBr,,aqg. + EtHS+HBr, and in _ solution attacks 
aluminium or zinc with liberation of hydrogen. Electrolysis of a 
solution of the compound in ethyl bromide with platinum electrodes 
results in the development of hydrogen at the cathode and bromine at 
the anode. 

AIBr,,CH,Br-CH,Br,H,S forms a pale yellow, crystalline powder 
decomposing at about 200°, and is also decomposed by the moisture of 
the air with formation of an oil with a garlic-like odour. 

AIBr,,CHBr,,H,S is decomposed by water, apparently with 
formation of thioformic acid, which then undergoes condensation. 

The structures of these compounds are considered in the light of 
Werner’s co-ordination system. 2. Be F- 


Dipropylisoamylcarbinol and the Action of Nickel Carbonate 
on its Chlorohydrin, Ivan Vanin (J. Russ. Phys. Chem. Soc., 1913, 
45, 1155—1162).—Zaicev (A., 1912, i, 777) has shown that the 
action of silver carbonate on 1-chloro-l-allyleyclohexane yields an 
unsaturated hydrocarbon, C,H,,. The author finds that a similar 
change is effected by the action of nickel carbonate on e-chloro-f- 
methy]-e-propyloctane. 

Dipropylisoamylearbinol (@-methyl-e-propyloctan-e-ol), obtained by 
the action of magnesium isoamyl bromide on butyrone, has properties 
agreeing well with those given by Murat and Amouroux (A., 1912, 
i, 527). 

e-Chloro-B-methyl-e-propyloctane, CPr,Cl‘CH,°CH,-CHMe,, is a 
colourless, mobile liquid, b. p. 115—117°/30 mm., Dj 0°8901, 
D? 0°8748. When heated with excess of nickel carbonate in a reflux 
apparatus in an oil-bath at 135—145° for four to five hours, it is 
converted into a methylpropyloctene, CHEt:CPr-CH,°CH,-CHMe, or 
CPr,-CH:CH,°CHMe,, b. p. 89—91°/20 mm., 189—191°/756'5 mm., 
Dj 0°7773, Di 0:7610, which may be identical or isomeric with that 
obtained by Murat and Amouroux (loc. cit.) by catalytic dehydration 
of dipropylisoamylearbinol with alumina. a & A 


Transformation of isoNitro-compounds into Ketones. 
S. S. NaMeETKIN and (Mlle.) E. I. Pozpysaxova (J. Russ. Phys. Chem. 
Soc., 1913, 45, 1420—1422).—Three methods exist for converting 
secondary nitro-compounds into ketones: (1) Reduction of nascent 
isonitro-compounds by means of stannous chloride (compare Konovalov, 
A., 1899, i, 733) ; (2) action of acids on aqueous solutions of salts of 
isonitro-compounds (compare Nef, A., 1895, i, 3); (3) heating of 
halogen-substituted nitro-compounds (compare Wislicenus and _ his 
collaborators, A., 1908, i, 973 ; 1909, i, 99; 1910, i, 621 ; 1912, i, 52). 
The last two methods are, however, only of theoretical interest. 
Nef’s method yields, besides the ketone (or aldehyde), more or less free 
nitro-compound, which renders purification difficult, whilst method (3) 
is applicable only to those cases in which aggregation of several 
electro-negative groups to one carbon atom renders the halogen- 
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substituted nitro-compound unstable. Konovalov’s method gives 
excellent results. 

Investigation of the action of permanganate on nitro-compounds 
(compare A., 1910, i, 830; Konovalov, A., 1904, i, 499; 1905, i, 762) 
shows that, under the following conditions, almost quantitative yields 
of the corresponding ketones are obtained. A solution of the nitro- 
compound in potassium hydroxide solution (1 part to 2 of water) is 
mixed with five to six times its volume of water, and in the event of 
separation of insoluble nitro-compound, the latter is extracted by 
means of light petroleum. To the aqueous solution, mixed with 
pieces of ice in a large flask, is gradually added the theoretical 
quantity of 1:5% potassium permanganate solution, the ketone being 
subsequently distilled in a current of steam. 

In this way, nitrocyclohexane gave a 97% yield of cyclohexanone, 
and nitrofluorene, a 96% yield of fluorenone. <. BF. 


Structure of isoNitro-compounds. S. S. Namerain (J. Russ. 
Phys. Chem. Soc., 1913, 45, 1414—1420).—The author criticises the 
arguments advanced by Steinkopf and Jiirgens (A, 1912, i, 152) in 
support of Hantzsch’s formula for isonitro-compounds. 

Stress is laid on the unsaturated character of these compounds, 
which react with halogens and halogen hydracids, and in alkaline 
solution, even in the cold, instantly reduce 1—2% potassium perman- 
ganate solution, the nitro-compounds being converted almost quanti- 
tatively into ketones (compare preceding abstract). Such ready 
oxidisability is difficult to explain according to Hantzsch’s ring 
constitution, but is easily understood if the presence of a double 
linking is assumed as is the case in the structure proposed by Michael 
and Nef. If oxidation at a double linking between carbon and nitrogen 
follows the same course as at one between two carbon atoms, the 
initial product of the reaction should be a compound exhibiting an 
accumulation of hydroxyl groups and hence possessing but slight 
stability ; loss of the elements of water from this compound would 
yield ketone and a nitrite: —C:-NO-OK —»> =0(OH)-NO(OH)(OK) 
—> —CO + KNO,+H,0. 

The behaviour of salts of primary nitro-paraffins on acidification, 
which yields transitory nitroso-compounds and finally hydroxamic 
acids, is also readily accounted for on the basis of Michael and Nel’s 
formula: CHR:NO-OH —> CHR:0+:NOH —> CHR(OH):NO —-> 
CR(OH):NOH. When, however, the nitro.group is accompanied by a 
more or lesa electronegative group, this intermediate formation of 
nitroso-compound does not take place, as no blue or green coloration 
then makes its appearance. Such an essential variation in one and 
the same reaction leads the author to suggest that the first stage in 
the action of dry hydrogen chloride is most probably a direct com- 
bination, the unstable compound thus formed subsequently undergoing 
intramolecular rearrangement and loss of water: CHR:NO-OH+ 
HCi —» CHRCI-NH(OH):0 —> CHRCI-N(OH), —> CRCI:NOH. 
In those cases where the isonitro-compound and the product of its 
union with the hydrogen haloid exhibit particularly slight stability, 
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the loss of water may partly precede the rearrangement ; a nitroso- 
compound would then be formed as intermediate product : 
CHR: NO-OH —> CHRCI-NH(OH):0O—+CHRCI-NO—>CRCI:NOH. 
Analogous interpretations suggest themselves for the formation 
of halogen-substituted nitro-products, nitrolic acids and y-nitroles, 
Further, Nef’s reaction does not necessitate the intermediate formation 
of a ring compound, as it is expressed in all probability by the scheme: 
-C:NO°OH+H,O —> :C(OH):NH(OH):0+H,0 —> -:C(OH),+ 
-NOH + H,0. T. H. P. 


Nitrosites of the Aliphatic Series. K. V. Siporenko (J. Russ, 
Phys. Chem. Soc., 1913, 45, 1585—-1604).—The author has devised an 
improved method for pieparing ethylene nitrosite (compare Demjanov, 
A., 1899, i, 845), a number of reactions of this compound being 
studied. 

When heated in asealed tube with dilute hydrochloric acid (1:1), it 
yields hydroxylamine, apparently according to the equation : 

(C,H,0,N,), + 4H,0 + 4HCl = 2CHO-CO,H + 4NH,:OH,HCI. 
At the ordinary temperature it is dissolved by concentrated sulphuric 
acid, from which it is precipitated unchanged on dilution. Nitric acid 
seems to be without action on it in the cold, but in the hot yields 
oxalic acid. 

With aniline in absolute alcoholic solution, it gives a basic com- 
pound, and this, with hydrochloric acid, yields a crystalline substance, 
which is difficult to purify and gives poor results on analysis. Under 
similar conditions, p-nitroaniline acts on it apparently as a catalyst, 
being obtainable unchanged from the products of the reaction. 

With benzylamine it reacts in accordance with the equation : 
(C,H,O3N,), + NH,°CH,Ph = (C,H,O,N,),-N*CH,Ph + N,O + H,0, 
the unstable compound thus obtaiued crystallising in long, colour- 
less, silky prisms and exhibiting normal cryoscopic behaviour in 

benzene. 

With dibenzylamine it reacts thus: (C,H,O,N,), + 2NH(CH,Ph), = 
2C,H,O,N*N(CH,Ph), + N,O + H,O, the compound formed crystallising 
in long prisms, m. p. 74°6—75:2°, and possessing the normal molecular 
weight in freezing benzene. This compound exhibits feeble basic 
properties ; it exerts a scarcely perceptible alkaline reaction on litmus, 
and yields no salts, even with strong acids. When reduced with tin 
and hydrochloric acid, it yields a sparingly soluble hydrochloride, which 
forms a platinichloride insoluble in alcohol. Accompanying the 
dibenzylamine derivative is a small quantity of a compound which 
separates in crystalline granules and possibly represents the result of 
combination between the amine and the nitrosite after the latter is 
resolved into two separate molecules. 

From these results the conclusion is drawn that ethylene nitrosite 
has the structure N,O,(CH,°CH,°NO,),, and thus belongs to the class 
of y-nitrosites (compare Wieland, A., 1904, i, 54). T. H. P. 


The History of Alcohol. Epmunp O. von Lippmann (Chem. Zeit., 
1913, 37, 1313—1316, 1346—1347, 1358—1361, 1419—1422, 
1428—1429. Compare A., 1912, i, 824; ii, 897).—A reply, with 
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historical quotations, to criticism by Diels of the author’s view that 
alcohol and the process of distillation of readily volatile substances 
were unknown before the eleventh century. H. W. 


Vapour Pressure of Glyceryl Trinitrate at the Ordinary 
Temperature. D. Curaraviciio and O. M. Corsino (Gazzetta, 1913, 
43, ii, 390—398).—In certain circumstances the rate of cooling of a 
warm substance situated in a closed space containing a very attenuated 
gas or vapour is proportional to the concentration of the molecules of 
the gas or vapour. Applying this method, the authors find that 
at about 21° the vapour pressure of glyceryl trinitrate is less than 
00001 mm., so that it is beyond the limits of measurement or even 
detection. The value for the vapour pressure given by Marshail 
(J. Soc. Chem. Ind., 1904, 23, 157; compare P., 1913, 29, 157) they 
regard as untrustworthy, because it is based on the assumption that, 
since the vapour pressures of glyceryl trinitrate and mercury are 
equal at 70°, they are also equal at the ordinary temperature. R. V. 8. 


Preparation of Aluminium Ethoxide. C.Ement BeErcer 
(Compt. rend., 1913, 157, 717—718).—Aluminium amalgam acts but 
slowly on absolute alcohol, but if, prior to the addition of the amalgam, 
a little sodium is dissolved in the alcohol, then, on warming the mixture 
under a reflux condenser, a rapid action takes place. When a con- 
siderable precipitate has formed, it is filtered off rapidly, and the 
filtrate evaporated to dryness in a vacuum. The solid residue is 
aluminium ethoxide, Al(OEt),. It is readily decomposed in the solid 
state or in solution by water, giving alcohol and aluminium, the 
presence of small quantities of water stopping its preparation. In the 
solid state it is decomposed by heat. W. G. 


Preparation of Epichlorohydrin. Jean Nivisre (Bull. Soe. 
chim., 1913, [iv], 13, 969—971).—A detailed account of a method 
already mentioned (compare this vol., i, 697) for the preparation of 
epichlorohydrin by the interaction of ay- -dichlorohydrin and potassium 
hydroxide in the presence of small quantities of water. W. G. 


Catalytic Preparation and Decomposition of JHsters. 
ALPHONSE MaituE (Chem. Zeit., 1913, 3'7, 777—778, 806—807).— 
The first paper contains a historical account of the work done on 
the catalytic preparation and decomposition of esters with particular 
reference to the more recent experiments of Sabatier and Mailhe on 
the use of metallic oxides. The second paper is a discussion of the 
behaviour of esters of aliphatic acids towards metallic oxide catalysts 
with special reference to formic acid and its esters. H. W. 


Preparation of Sparingly Soluble Salts of Aluminium 
with Formic Acid Alone or with Formic together with 
Acetic Acid. Abert Friepianper (D.R.-P. 263865).—Aluminium 
formate, Al(OH)(HCO,),, and aluminium formoacetate, 
HCO,:Al(C,H,0,)H,2H,0, 


i. 1800 ABSTRACTS OF CHEMICAL PAPERS, 


are respectively prepared by heating aluminium hydroxide with 
anhydrous formic acid or with a mixture of formic and acetic acids ; 
they are of therapeutic value. F. M. G. M. 


Ferri- and Chromi-formates. Rupoir F. Weintanp and Hans 
REIsLEN (Ber., 1913, 46, 3144—3150).—-The compounds formed when 
a ferric salt is treated with sodium formate have been studied. In the 
deep red solution which results when equivalent quantities are mixed 
there is present the cation [Fe,(H-CO,),| of the hexaformato-triferri- 
base, of which only the monoformate has yet been isolated (Belloni, 
A., 1909, i, 283; Tower, 1910, ii, 900). By the addition of solid 
sodium formate to such a solution, the red colour gradually becomes 
pale, and trisodium hexaformatoferrate, {Fe(H*CO,),|Na,, separates in 
pale green, microscopic, rectangular tablets. Thus, in presence of 
much sodium formate the anion [{Fe(l1*CO,),] of hexaformatoferric 
acid is formed. This recalls the deep green of the trioxalatoferri-anion. 
By the action of water, the pale green solution or salt becomes red, the 
complex ions being in equilibrium. 

The composition of the red formates, which are formed when ferric 
salts are mixed with sodium formate, varies, and the formic acid 
contept rises with the concentration of that acid in the solution. It 
is therefore probable that in these substances there may be present 
salts of the hexaformatoferri-base with the hexaformatoferric acid 
Brick-red, microcrystalline compounds which agree with the formule 
[#e(H-00,),}[Pe(H-C0,),}8H,0 and 

H-00))) 
[Fe(H C0,)e]} Fes(on)y, 3 14H,O 
have been prepared. 

Similar phenomena occur in the case of chromium salts. From a 
solution containing 30 mols. of sodium formate to one of chromium 
nitrate, trisodium hexaformatochromate, {[Cr(H-CO,),|Na,.4‘5H,0, crys- 
stallises in greenish-violet rhombohedra, which are only decomposed by 
ammonia after prolonged boiling. J.C. W. 


Two Isomeric Forms of Anhydrous Sodium Acetate. Danie 
VoRLANDER and Ortro Notre (Ber., 1913, 46, 3199—3212)—An 
anhydrous form of sodium acetate is obtained on fusing sodium acetate 
tribydrate below 100°, and it also crystallises from fused sodium 
acetate. Intermediate hydrates do not exist. This modification is 
isomeric with that obtained on cooling the amorphous flux prepared by 
dehydrating above 200°. The new low temperature modification 
crystallises in the rhombic system and passes into the isomeride at 
198°. The change is enantiotropic, the reverse change taking place so 
slowly that the two forms can exist side by side for months, The 
decomposition temperature of the trihydrate into water and anhydride 
is 58-2°, 

Both anhydrous forms when crystallised from absolute ethyl or 
methyl alcohol yield the new rhombic form. This is an excellent 
condensation agent, absorbing water much more quickly than the 
ordinary fused form. For such purposes the trihydrate is best 
dehydrated at 120—160°. 
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The phenomena of polymorphism are explained on the assumption 
that within the molecule as a whole there is a difference in the 
intensity of the energy between the different parts. Further, in 
consequence of these intramolecular differences there are variable 
external differences in intensity between similar molecules, so that the 
molecules become united in different ways. Thus two sodium acetate 
molecules may be united. 


MeCO-ONa MeCO—ONa CH,°CO-ONa 


MeCO-ONa CH,:CO-ONa Na0-CO-CH,. 
Such differences will explain the different crystalline structure of 
., the polymorphic forms, E. F. A. 


The Solidifying- and Melting-points of Mixtures of Stearic 
and Oleic Acids. Ropert Metprum (Chem. News, 1913, 108, 
199—201).—The investigation was undertaken to confirm the degree 
of accuracy of Dalican’s method of determining the solidifying point 
and the thermometer bulb method of determining the melting point of 
mixtures of fatty acids. 

In the first series of experiments, the solidifying points were taken 
in a test-tube 7 inches by 1 inch filled three parts full, which was 
suspended in a glass jar. The mixtures of acids were melted and 
cooled to within 10° of their solidifying point. The thermometer was 
inserted and when crystallisation bad commenced the whole was very 
slowly stirred until the thermometer ceased to fall, when the latter was 
fixed in the centre, 1} inches from the bottom, and the readings com- 
pleted. The point at which the thermometer rose and remained 
stationary was taken as the solidifying point. The method yields very 
concordant results for any given mixture and, contrary to the general 
belief, indicates the composition of the mixture more accurately when 
the solidifying point is low than when it is high. 

A second series of experiments was performed in the same apparatus, 
but without stirring. The results are concordant among themselves, 
but both rise and solidifying point are lower than indicated by the first 
method. The rise appears to be rather erratic, and is apparently 
governed by the amount of matter crystallised per given interval 
of time. When working with large quantities, it appears to be 
eliminated. 

A series of determinations of m. p. has also been made (1) by cover- 
ing the thermometer bulb with a thin layer of substance, and suspend- 
ing it inside a test-tube which is gradually heated in a beaker of 
water ; (2) by the closed capillary tube method; (3) with an open 
capillary, and (4) with a capillary U-tube both limbs of which are 
left open. One limb contains a column of solid fat 4cm. long. The 
tube is heated in a water-bath, the thermometer being placed between 
the limbs. The temperature at which both columns of fat are at equal 
height is taken as the m. p. The conclusion is drawn that the bulb 
method is the most accurate, the chief difficulty in it lying in obtaining 
a uniform coating of the fat. In the methods which depend on the 
displacement of the column of solid (Nos. 3 and 4), movement occurs 
betore the latter is completely molten. H. W. 
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The Reaction between Acetoacetic Esters and Phenyl 
Iododichloride. Gore Sacus (Monatsh., 1913, 34, 1409—1415),— 
The application of pheny] iododichloride as a chlorinating agent has 
been studied in the case of methyl and ethyl acetoacetates. Reaction 
with the methyl ester commenced at 34—35° and slackened after 
slightly more than one molecular proportion of phenyl iododichloride 
had been added at 60°. On distillation, a constant boiling, inseparable 
mixture of approximately two molecules of iodobenzene with one mole- 
cule of the expected methyl a-chloroacetoacetate, b. p. 84°/30 mm., 
was obtained. When ethylacetoacetate was warmed at 60—80° with 
two molecules of the agent, however, iodobenzene, b. p. 79°/23 mm., 
and ethyl a-dichloroacetoacetate, b. p. 99°/21 mm., 207°/753 mm., were 
obtained. J.C. W. 


Optically Active Dimethylsuccinic Acid. ALFRED WERNER 
and M. Basyrin (Ber., 1913, 46, 3229—3232).—It is shown that 
dimethylsuccinic acid may be resolved by means of optically active 
triethylenediaminecobaltic bromide. The modification of dimethylsuccinic 
acid, m. p. 195°, could not be resolved, and accordingly it represents 
the meso-form. The form m. p. 127° gives rise to d-triethylenedi- 
aminecobaltic bromide |-dimethylsuccinate, which is sparingly soluble, 
whereas the mother liquors contain the corresponding d-dimethyl- 
succinate. The optically active dimethylsuccinic acids have m. p. 135° 
and [a], +7°8° and —8-0.° E. F. A. 


Ketonic Decomposition of 8-Lactones and its Application 
to the Synthesis of Ketens. Erwin Orr (Annalen, 1913, 401, 
159—177).—Somewhat similar to the behaviour of dialkylmalonic 
anhydrides by heating, whereby dialkylketens are formed (Staudinger 
and Ott, A., 1908, i, 602), is the behaviour of derivatives of 
Meldrum’s B-lactone of B-hydroxyisopropylmaloniec acid (T., 1908, 
93, 601). In these also, by heating, the 4-ring is broken and 
acetone and ketens are obtained. The -lactone of B-hydroxyiso- 
propylmalonic acid decomposes by heating into carbon dioxide, carbon 
suboxide, acetone, and acetic acid. 

The B-lactone of B-hydroxy-o-methylisopropylmalonic acid, 

0—-¢ ey 

CO-CMe:CO,H’ 
decomp. 110—113°, colourless leaflets, is obtained by treating methyl- 
malonic acid with acetic anhydride and a little concentrated sulphuric 
acid, and keeping the product for many days with the calculated 
amount of acetone. The lactonic acid decomposes by heating into 
carbon dioxide, acetone, and viscous substances. It cannot be esterified 
directly, but the methy/ ester, C,H,,0,, m. p. 59°5°, b. p. 71°/0°1 mm., 
is obtained, together with the B-lactones of B-hydroxyisopropylmalonic 
acid and of £-hydroxy-a-methylisopropylmalonic acid, in a remarkable 
reaction between methyl] iodide and the f-lactone of silver B-hydroxy- 
isopropylmalonate. The methy! ester, which is remarkably stable 
and distils at 213°/723°4 mm., with only slight decomposition, yields, 
by heating in a current of hydrogen, carbon dioxide, acetone, and 
about 50% of dimethylketen. 
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The B-lactone of a-bromo-B-hydroxyisopropylmalonic acid, 
—CMe, 
CO-CBr-CO,H’ 
decomp. 87—-92°, colourless needles, is prepared by exactly neutralising 
the B-lactone of Bhydroxyisopropylmalonic acid with 2N-sodium 
hydroxide in the cold and treating the solution slowly with the 
calculated amount of bromine. At 130° the brominated lactonic acid 
decomposes into acetone, carbon dioxide, and hydrogen bromide. 

The methyl ester, C,H,O,Br, m. p. 87°, colourless prisms, prepared 
from the silver salt and methyl iodide in benzene, is decompcsed by 
slow distillation at 95° over a faintly glowing platinum spiral in a 
vacuum, whereby carbon dioxide, acetone, and bromomethylketen, 
CBrMe:CO, are obtained. Bromomethylketen is being fully examined ; 
it polymerises with great readiness to a faintly yellow, resinous 
substance, (C,H,OBr),, m. p. 60—70°, and differs from all other 
ketens in not reacting with aniline. 

Malonic acid and acetic anhydride in the presence of a little con- 
centrated sulphuric acid yield, after removal of the excess of the 
anhydride and the acetic acid at 30—40°/1—2 mm., an extremely 
hygroscopic oil which is presumably the mixed malonic acetic anhydride, 
since it contains for each molecule of malonic acid, one acetyl group 
which cannot be removed without decomposition. The substance yields 
carbon suboxide by warming on the water-bath, and reacts with 
acetone to give an 87% yield of the B-lactone of B-hydroxyisopropyl- 
malonic acid. Dimethylmalonic anhydride is obtained in 96% yield 
by treating dimethylmalonic acid with acetic anhydride and a little 
concentrated sulphuric acid, and removing by-products at 40°/1—2 mm., 
the operations being once repeated on the product. Diethylmalonie 
anhydride, prepared in a similar manner, is a liquid. C. 8. 


Synthesis of Formaldehyde from Carbon Dioxide and 
Water by Inorganic Colloids acting as Transformers of 
Light Energy. Bernsyamin Moore and T. Artour Wesster (Proc. 
Roy. Soe., 1913, [B], 8'7, 163—176).—The experiments of Bach, Euler, 
Usher, and Priestley (compare A., 1906, ii, 299, 881) have been 
confirmed and extended to show that formaldehyde is synthesised from 
carbon dioxide by means of inorganic colloidal uranic and ferric hydr- 
oxides in very dilute solution. The colloids act as catalysts for light 
energy, positive results being obtained only in strong, direct sunlight 
and in a “uviol” mercury arc. Under similar conditions, crystalloid 
uranium nitrate does not cause synthesis, The uranium catalyst is 
more powerful than the ferric catalyst. It is claimed that such a 


process occurring in nature forms the first step in the origin of life. 
E. F. A. 


Condensation of Aldol with Formaldehyde. V. P. Kravec 
(J. Russ. Phys. Chem. Soc., 1913, 45, 1451—1453).—With the object 
of obtaining derivatives of pentaerythritol, from which the hydrocarbon, 
C5H,, regarded by Gustavson (A., 1896, i, 669) as vinyltrimethylene, 
has been obtained (compare Zelinski, this vol., i, 254), the author has 
investigated the condensation of aldol with formaldehyde under the 
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conditions laid down by Tollens and Wigand (A., 1892, 127); this 
reaction may be expected to give methylpentaerythritol. 

Aldol may be readily prepared in good yield (30 grams) by a method 
devised by Zelinski and Volkonski, but not yet published. It consists 
in mixing acetaldehyde (100 grams), dissolved in an equal weight of 
water, with freshly precipitated, alkali-free lead hydroxide (30 grams) 
at a temperature not exceeding 5°, the mixture being left at the 
ordinary temperature for two hours and then gradually heated on the 
water-bath at 25°, 30°, and 35° during eighteen hours. 

In presence of lead hydroxide, aldol and formaldehyde give 
pentaerythritol, so that resolution of the aldol molecule into 2 mols. 
of acetaldehyde precedes condensation with formaldehyde. The action 
of lead hydroxide on aldol is hence a typical, reversible reaction 
(compare de Bruyn and Alberda van Ekenstein, A., 1899, i, 850; 
Lib, A., 1909, i, 767; Léb and Pulvermacher, A., 1910, i, 95). 

Pentaerythritol is also obtained from aldol and formaldehyde in 
presence of calcium hydroxide, but the latter is not able to effect the 
condensation of acetaldehyde to aldol. ee A 


Mechanism of Oxidative Changes. Heinrich Wietanp (Ber., 
1913, 46, 3327—3342).—The catalytic action of palladium or platinum 
is not due to the activation of molecular oxygen with intermediate 
formation of peroxide, but it is attributed to the activation of hydrogen. 
This theory is extended to biological oxidations, and it is shown that 
certain of these can take place in presence of palladium black and in 
the complete absence of oxygen, provided that the accumulated 
hydrogen is removed by the presence of other substances with an 
affinity for hydrogen such as p-benzoquinone or methylene-blue. 

Dextrose can be dehydrogenated by shaking with palladium black at 
40° in an atmosphere of nitrogen, carbon dioxide being formed from 
the beginning of the reaction as well as hydrogen. The change is 
accelerated on the addition of p-benzoquinone, which is converted into 
quinhydrone or of methylene-blue, which is decolorised. In presence 
of oxygen which forms water with the liberated hydrogen, the change 
is still more rapid. Gluconic acid is even more quickly dehydrogenated. 

Lactic acid yields pyruvic acid under similar conditions, Phenol, 
m-cresol, guaiacol, pyrogallol and aniline can be dehydrogenated in the 
absence of oxygen. Tyrosine and uric acid are resistant, but in both 
these cases the action of the oxydase is known to be combined with 
that of a hydrolysing enzyme. 

Alcohol in presence of methylene-blue or of »-benzoquinone is con- 
verted into acetic acid by an acetone preparation of acetic acid bacteria, 
all oxygen being excluded. Acetaldehyde behaves similarly, whereas 
methyl alcohol or formaldehyde are converted into formic acid. 
Dextrose is dehydrogenated by the acetic acid ferment in presence of 
methylene-blue, carbon dioxide being formed. 

The reducing enzymes, for example, Schardinger’s reductase, act in the 
same manner. Salicylaldehyde is couverted into salicylic acid by the 
milk enzyme either in presence of oxygen or in presence of methylene- 
blue in the absence of oxygen. E. F. A. 
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Biochemical Synthesis of a Sugar of the Hexobiose Group, 
Gentiobiose. Emite Bourquetot, Henrt Hiirissey, and J. Corrre 
(Compt. rend., 1913, 15'7, 732—734; J. Pharm. Chim., 1913, [vii], 8, 
441—449).—The authors have prepared and isolated gentiobiose in a 
pure state by the action of emulsin, from almonds, on a concentrated 
solution of dextrose at 15—20° for one month. The excess of dextrose 
was removed by fermenting it with top yeast, after destroying the 
emulsin by heat and diluting the solution. The fermented liquid was 
neutralised with calcium carbonate, filtered and evaporated to dryness 
under reduced pressure. The dry residue was extracted with 95% 
alcohol, from which extracts two crops of crystals were obtained, the 
first containing mineral matter, and the second being pure gentio- 
biose as shown by its physical and chemical properties. 


Peculiarity in the Solubility Curve of Sugar in Water. 
Pu. Ortu (Bull.; Assoc. chim. Sucr. Dist., 1913, 31, 94—103).—A 
theoretical paper. It is shown that the equation S=28162/(157°97 —¢) 
gives the solubility of sucrose in water at a temperature ¢. The 
coeflicient of supersaturation C, is obtained by the expression 
C, = S(157°97 — t,)/28162, in which S is the solubility at a temperature 
t and ¢,, the lower temperature to which the solution is cooled without 
crystallisation. Theconstant 157°97 is shown to represent the tempera- 
ture at which the solubility of sucrose in water becomes infinitely 
large, that is, the temperature at which sucrose and water are miscible 
in all proportions. A number of other empirical equations are given 
dealing with the freezing-point constant and the specific heat of 


aqueous solutions of sucrose, and also with the heat of solution. 
J. F.S. 


The Nitration of Cellulose, and the Decomposition of 
Nitrocellulose by Acids and Alkalis. G. Meissner (Zeitsch. ges. 
Schiess. Sprengstoffwesen, 1913, 8, 252—254, 269—271).—An account 
of numerous experiments on the yields, stability, and variations in the 
products obtained by nitrating cellulose under different conditions, 
together with an account of the decomposition of these compounds by 
acids and alkalis. F. M. G. M, 


Unstable Products in the Nitration of Cellulose. Ernst 
Bert aud Max De py (Zettsch. ges. Schiess. Sprengstoffwesen, 1913, 8, 
129)—When water is removed from nitrocellulose by systematic 
treatment with aicohol, it gives rise to a brown powder, decomp. 162°, 
soluble in concentrated sulphuric acid; this when extracted with 
ether furnishes two compounds: (1) a yellowish-brown powder, decom- 
posing at 174°, containing about 10% of nitrogen, and converted by 
concentrated alkalis into a compound soluble in water ; and (2) a violet 
powder containing 9'45% of nitrogen and decomposing at 157°. 


F. M. G. M. 


Fatty Acid Esters of Hydroceliulose and their Hydrolysis. 
ALBRECHT STEIN (Zettsch. angew. Chem., 1913, 26, 673—677).— 
Triacyl derivatives of hydroceliulose are prepared without difficulty by 
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acting on hydrocellulose with the anhydride of a fatty acid in the 
presence of concentrated sulphuric acid. The properties of the hydro- 
cellulose esters of the homologues of acetic acid are similar to those of 
acetyl cellulose. 

In order to obtain information as to the manner in which the 
catalyst acts in the esterification of hydrocellulose, the action of an 
acid anhydride on hydrocellulose in the presence of chloroacetic acid or 
trichloroacetic acid has been studied. It is found that the use of these 
catalysts leads to the production of an ester containing chlorine, in 
some cases to the extent of 2°8%. W. H. G. 


The Preparation of Triethylamine. Jireznpra Natu Raksuir 
(J. Amer. Chem. Soc., 1913, 35, 1781—1783).—If 75 c.c. of ethyl 
bromide and 50 c.c. of ammonia solution (D 0°88) are heated together 
in aclosed 750 c.c. flask in the steam-oven for three hours, subsequent 
distillation with sodium hydroxide solution into dilute hydrochloric 
acid gives a mixture of ammonium chloride and ethylamine hydro- 
chloride which are most easily separated by filtering the latter in a 
molten condition from the solid ammonium cbloride. 

The ethylamine from 62 grams of the hydrochloride is then mixed 
with 44 c.c. of ethyl bromide and again heated in a closed flask for 
three hours in the steam-oven. After cooling, the liquid is decanted 
from the separated crystalline solid and is then evaporated with dilute 
hydrochloric acid, when the residue (approximately 19 grams) consists 
of pure triethylamine hydrochloride. D. F. T. 


Resolution of a-Alanine into its Optical Antipodes by means 
of Active Acids. II. Amezpro CoLtomBano and GIUSEPPE SANNA 
(Atti R. Accad. Lincei, 1913, [v], 22, ii, 292—298. Compare this 
vol., i, 1208).—In alcoholic solution, the ethyl ester of alanine and 
d-camphorsulphonic acid yield the salt of the inactive ester, 

CO, Et-CH Me-NH,,C,,H,,0°SO,H,4H,0, 
m. p. 95—100°, [a], +11°49°. When water is used as solvent, 
crystalline fractions are obtained of gradually increasing melting point 
and specific rotation, but separation of the d- and /-alanines in this way 
is not easy 

Such resolution is, however, readily effected by means of d-bromo- 
camphorsulphonic acid, mixing of the ammonium salt of this acid with 
alanine ester hydrochloride in aqueous solution resulting in the 
separation of ethyl d-alanine d-bromocamphorsulphonate, 

CO,Et-CHMe-NH,,C,,H,,OBr°SO,H,1H,0, 
m. p. 145° or 192° (anhydrous), [af + 67°54° (hydrate), which corre- 
sponds with the dextro-ester and with J-alanine. [Isolation of ethyl 
l-alanine d-bromocamphorsulphonate from the mother liquor is trouble- 
some and gives only a small yield ; possibly this ester could be more 
readily obtained by the use of /-bromocamphorsulphonic acid. . 
x. &. &. 


Tetra-aminoadipic Acid and aé-Dihydroxy-fy-diaminoadipic 
Acid. Wirnetm Travse and ArtHur Lazar (Ber., 1913, 46, 
3438—3450. Compare A., 1903, i, 76).—An account of the replace- 
ment of the bromine atoms in the monolactam of ad-dibromo-fy-di- 
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aminobutane-aadd-tetracarboxylic acid (1) and the dilactam of aé-di- 
bromo-8y-diaminoadipic acid (II) by the hydroxyl amino-, .and 
dimethylamino-groups : 


(I.) CBr(CO,H),-CH< yg NH) Sop:-0,H 


CHBr: CH— NH 
(IL) Oi —OH- CHBr a. 


When heated at 105° with alcoholic ammonia, the dilactam of dibromo- 
diaminoadipic acid is converted into the dilactam of aByéd-tetra-amino- 
adipic acid, OO eine  heigaiea which crystallises 
in stellar aggregates of short, stout needles, and forms a sparingly soluble 
sulphate, B,H,SO, (solubility in water at 100°=0:177:100), a netrate 
(leaflets), platinichloride (hexagonal pyramids or rhombohedra), 
hydrochloride (colourless, prismatic needles), and picrate (fern-like 
aggregates). 

The hydrochloride reacts with potassium cyanate in hot aqueous 
solution, yielding the dilactam of [y-diamino-ab-dicarbamidoadipic 
acid, C;H,,0,N,, which erystallises with water (1 mol.) in colourless 
needles. 

Attempts to prepare tetra-aminoadipic acid by acidifying solutions 
of the dilactam im aqueous alkalis were unsuccessful, the original 
dilactam being precipitated unchanged. 

The dilactam of a-bromo-By5- -triamino- a(or 5)carboxyadipic [a-bromo- 
By8-triaminobutane-ayy(or aay)-tricarboxylic| acid, C,H,O,N,Br, 
obtained in the form of its ammonium salt by the action of alcoholic 
ammonia at 80—90° on the monolactam of aéd-dibromo-fy-diamino- 
butane-aadd-tetracarboxylic acid, crystallises with water (14 mol.) in 
needles (decomp. 280°) and yields salts with both bases and acids ; 
the silver salt (slender, colourless needles), barium salt, and hydro- 
bromide (prisms) are described. The position of the free carboxyl 
group has not yet been determined. When kept in contact with an 
excess of aqueous dimethylamine (45%) for four or five days at the 
ordinary temperature, the dilactam of ad-dibromo-@y-diaminoadipic 
acid is converted into the dilactam of By-diamino-ad-tetramethyl- 
diaminoadipic acid (III), which is separated from the accompaning 
3 : 4-diaminotetrahydrofuran-2 :5-dicarboxylic acid (IV) by taking 
advantage ¥ me sparing solubility of the latter compound in water. 
——— CH CH(NMe,), 


(IIL) oc (NMe,), OH 7 
CO,H-CH-0-CH-CO,H 


ad NH, -CH—CH- NH, 


The furan compound crystallises in ill-defined ‘snsaguial prisms 
which become yellow at 210°, and have m. p. 230° (decomp.). It 
forms with mineral acids very hygroscopic salts, of which the 
nitrate (decomp. 180°) is described. On treatment with fuming 
nitric acid, it yields 2-nitro-3 : 4-diaminofuran-d-carboxylic acid, 
C;H.O,N,, crystallising in stellar aggregates of slender needles 
(decomp. above 300°). The dilactam, III, separates with 2H,O in 
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well developed rhombic crystals, which darken at 243° and have 
m. p. 252° (decomp.). It forms a hydrochloride, B,2HCI, long, 
slender needles; a picrate, hexagonal leaflets; platinichloride, 
rectangular plates ; sulphate, rhombic prisms, and an oxalate, prismatic 
needles. 

The monolactam of ad-dibromo-Sy-diaminobutane-aadd-tetracar- 
boxylic acid reacts with silver nitrate in aqueous solution, yielding 
the silver salt, C,H,O,N,Br,Ag., which is converted by boiling with 
water into the monolactam ot By-diamino-ad-dihydroxybutane aads-tetra- 


carboxylic acid, OH-C(CO,H)*CHC yy 92>C(OH)*CO,H. The 


latter compound could not be obtained crystalline, and, therefore, was 
isolated in the form of its silver salt, C,H,O,N,Ag. 
When heated either alove at 180° or in aqueous solution, it loses 
carbon dioxide and water, yielding the dilactam ot By-diamino- 
CH(OH):CH——-NH 
3-dihyd di I 
ad-dihydroxyadipice acid, CO<NH— —_§ H-CH(OH) >CcoO, 


crystallises i in tetragonal prisms capped with pyramids. 

Attempts to prepare tetrahydroxyadipic acid from the dilactams of 
tetra-aminoadipic and ad-dihydroxy-fy-diaminoadipic acids proved 
unsuccessful, the amino-groups in these compounds being stable 
towards the action of nitrous acid. F. B. 


Preparation of Acetamide. E. F. Hitcn and H. N. GILBert 
(J. Amer. Chem. Soc., 1913, 35, 1780—1781).—Acetamide is con- 
veniently prepared by heating a mixture of 42 grams of ammonium 
carbonate and 125 grams of acetic acid (compare Rosanoff, Gulick, and 
Larkin, A., 1911, i, 529) in a 250 c.c. round-bottomed flask in an 
air-bath. ‘Che flask is fitted with a Vigrenx fractionating column 
carrying a thermometer and attached to a condenser. The mixture is 
boiled at such a rate that 20 to 30 drops distil per minute, and when 
the thermometer registers 223° the residue in the flask is almost pure 
acetamide. 

The yield is 85—90% calculated on the ammonium carbonate, and 
the time required is four hours. D. F. T. 


Synthesis of Amido-oxalylbiuret. Jonan TH. BorNWATER 
(Proc. K. Akad. Wetensch. Amsterdam, 1913, 16, 198—200).—In a 
previous paper (A., 1911, i, 617) the author has shown that finely- 
powdered carbamide reacts with an ethereal solution of oxalyi chloride, 
yielding parabanic acid and, apparently, oxalyldiureide, 

C,0,(NH-CO-NH,),, 

which is quite different from Grimaux’s compound (A., 1880, 105) 
obtained by fusion of a mixture of carbamide and parabanic acid. 
Subsequently, the subject has been re-investigated by Biltz and Topp 
(this voil., i, 600, 602), who are led to the conclusion that the two 
substances are probably identical, although certain differences remain 
unexplained. The author points out that Grimaux’s compound has 
been incorrectly des: ribed as oxalyldiureide in the German literature, 
since Griwaux calls it, “amide d’un acide oxalyibiurétique.” He has 
further effected the synthesis of the latter compound. 


which 
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Carbethoxyethoxalylcarbamide, CO,Et:N H:CO:NH:CO:CO, Et, needles, 
m. p. 152°, is obtained in 10% yield when ethyl oxamate and ethyl 
urethane are heated in dry benzene. When a solution of this substance 
in absolute alcohol is treated with dry, gaseous ammonia, amido- 
oxalylbiuret, NH,*CO*CO-NH-CO-NH:CO-NH,, is precipitated, which 
is identical with Grimaux’s compound. 

In effecting the biuret reaction, the author points out the desir- 
ability of first adding the highly diluted copper sulphate solution, and, 
subsequently, a solution containing at most 15% of potassium hydr- 
oxide. When the reagents are added in the reverse order and more 
concentrated solutions of potassium hydroxide are employed (compare 
Biltz and Topp, Joc. cit.), there is a possibility that the substance is 
already undergoing partial decomposition before the copper sulphate 
is added. 

The substance, C,H,0,N,, m. p. 272—273° (decomp.), obtained by 
the action of fuming hydriodic acid (D 1°96) on Grimaux’s compound, 
is, possibly, uramil, the formation of which is explicable on the author’s 
formulation of Grimaux’s compound. H. W. 


Simultaneous Reduction and Oxidation. I. Dichloro- 
pyruvic Acid, Nitrile and Ester from Trichlorolactic Acid, 
Nitrile and Ester. ArtHur K6rz and K. Orto (J. pr. Chem., 1913, 
[ii], 88, 531—552. Compare Wallach, this Journ., 1875, 351; 
A., 1878, 285, 288 ; Pinner, this Journ., 1877, ii, 584; A., 1884, 1298). 
—With the object of throwing further light on the mechanism of the 
transformation of chloral into dichloroacetic acid under the influence 
of aqueous potassium cyanide, the authors have undertaken a 
systematic examination of similar cases of simultaneous reduction and 
oxidation occurring in compounds of the type CCi,-CH(OH):R, the 
present paper dealing particularly with the transformation of BBB- 
trichlorolactic acid, and its nitrile and ester into the corresponding 
derivatives of dichloropyruvic acid. 

They consider that the first stage in the reaction between chloral 
and potassium cyanide consists in the formation of 88-trichloro- 
lactonitrile (I), and that this loses hydrogen chloride, yielding the com- 
pounds (IL) or (III), which are at once transformed into dichloro- 
pyruvonitrile (IV), the latter compound then undergoing hydrolysis 
to dichloroacetic and hydrocyanic acids : 


(I) CCl,-CH(OH):CN —-> (II) CCl,:C(OH)-CN, or 
0) 


Zz 

(IIT) 061, UH-ON —-> (IV) CHCI,-CO-CN —> CHCl,-CO-OH + HCN. 

The following evidence is given in support of the view that BBB- 
trichlorolactonitrile is intermediately formed in the reaction: (1) 
Although potassium cyanide is hydrolysed to potassium hydroxide and 
hydrogen cyanide, the action of potassium cyanide on chloral does not 
give rise to chloroform, and therefore the chloral cannot be present as 
such in the mixture. (2) B8-Trichlorolactonitrile, on treatment with 
potassium hydroxide, gives rise to potassium dichloroacetate, no 
chloroform being produced in the reaction. 
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BBB-Trichlorolactonitrils thus differs from chloral in not under- 
going hydrolysis with the formation of chloroform. ‘This difference is 
referred by the authors to the reactivating influence of the cyanogen 
group on the hydrogen atom directly attached to the central carbon 
of the nitrile ; on account of this mobility of the hydrogen atom, the 
molecule readily loses hydrogen chloride, whilst at the same time the 
ability to yield chloroform by hydrolysis disappears, 

A similar differance is shown by f{-trichloroethyl alcohol, ethyl 
BBB-trichlorolactate, and other compounds of the type 

CCI,*CH(OH):R. 

On treatment with triethylamine, ethyl @f8-trichlorolactate and 
BBB-trichlorolactonitrile lose hydrogen chloride, yielding ethyl dichloro- 
pyruvate and dichloropyruvonitrile. The last-mentioned compound 
reacts with water and alcohol, yielding dichloroacetic acid and ethyl 
dichloroacetate. 

The formation of dichloroacetamide, dichloroacetanilide, and ethyl 
dichloroacetate by the action of ammonia, aniline and alcohol on 
88B-trichlorolactonitrile (Pinner and Wallach, loc. cit.) is considered 
by the authors to furnish additional support to their view that 
dichloropyruvonitrile is formed as an intermediate product in the action 
of potassium cyanide on chloral. 

When heated with water or triethylamine, trichlorolactic acid 
decomposes, thus: CCl,-CH(OH)-CO,H —> HCl+CHCl,-CO-CO,H 
—> CO,+CHCI,-CHO. 

The readiness with which this decomposition takes place affords an 
explanation of the fact that the interaction of trichlorolactic acid and 
ammonia, hydroxylamine, phenylhydrazine, or carbamide gives rise 
to derivatives of glyoxal or dichloroacetaldehyde. 

Dichloropyruvonitrile is obtained (1) by the interaction of molecular 
proportions of trichlorolactonitrile and triethylamine in ethereal solu- 
tion at the ordinary temperature, and (2) by heating dichloroacetyl 
chloride with silver cyanide. It forms a colourless liquid, b. p. 
111—113°/12 mm. 

BB-Dichloro-a-benzyliminopropiobenzylamide, 

CHCI,°C(-N-C,H,)-CO-NH-C,H.,, 

prepared by heating ethyl trichlorolactate with benzylamine (3 mols.) 
in ethereal solution, crystallises with water (1 mol.) and has m. p. 101° 
(not sharp). It may also be obtained by heating ethyl dichloro- 
pyruvate with benzylamine (2 mols.) in ethereal solution. When 
prepared by the second method, it crystailises with 2H,O in lustrous, 
white leaflets, m. p. 220—221°, or siender needles, m. p. 104° 
and 150°. 

Ethyl dichloropyruvate, prepared by heating ethyl trichlorolactate 
and triethylamine in alcoholic solution, is a colourless liquid, b. p. 
115°/12 mm. It rapidly takes up water on exposure to air, and then 
has the composition C;H,O,C),,2H,O. 

Dichloropyruvic acid, C,H,O,Cl,,H,O, obtained by hydrolysing the 
ester with hydrochloric acid, separates from a mixture of ether and 
light petroleum in white crystals, m. p. 119°, b. p. 215—220°, and after 
distillation has m. p. 110°. When boiled with water, it is converted 
into dichloroacetaldehyde. F. B. 
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Nitrogen Carbides. Hermann Pauty and Ernst WALTZINGER 
(Ber., 1913, 46, 3129—3140).—It has already been shown (A., 1910, 
i, 639) that tetraiodoglyoxaline decomposes on heating to form the 
compounds C,N,I and then C,N,, the reaction recalling the formation 
of paracyanogen from cyanuric iodide (Klason, 1886, 1001). The fact 
that the decomposition takes place at a temperature which, according 
to experience, is not inimicable to the glyoxaline ring, suggests that the 
compounds formed still have ring structure, since a partial loss of 
nitrogen might be expected to ensue if the ring wereopened. In order 
to test this point, and also to learn whether the preliminary decom- 
position into a monoiodo-compound was general, tri-iodo-5- and 2-methyl- 
glyoxalines and tetraiodopyrrole (iodole) have also been heated. In 
these cases, however, the compounds melt and enclose some of the 
liberated iodine, so that the formation of intermediate compounds was 
masked, and, in addition, the presence of hydrogen was disturbing and 
led to the production of a little ammonium iodide, 

All the compounds obtained, C,N,, C,N,Me and C,NH, are 
amorphous, charcoal-like products, and have, in common with para- 
cyanogen, the following properties: they yield cyanogen on heating to 
redness in an indifferent atmosphere ; they give up all their nitrogen 
as ammonia when heated with soda-lime; they dissolve in molten 
alkalis, forming ammonia, cyanides and carbonates. Animal charcoal 
has some of these properties, but does not dissolve in molten alkali. It 
may consist in part of such nitrogen carbides. 

Quantitative studies on the decomposition of tetraiodoglyoxaline 
were carried out in a giass tube which was slightly bent downwards, 
so that it dipped below the surface of a metal bath. One end of 
the tube was attached to a U-tube and a flask containing potassium 
iodide solution for the absorption of iodine. The iodine was swept 
out by a stream of carbon dioxide. Since the tetraiodoglyoxaline 
cannot be purified by recrystallisation, it was analysed before use. It 
was found that, however carefully prepared, it contained about 1% of 
a by-product which could be removed by volatilisation at 105° in 
vacuum. The carbides obtained, readily absorbed gases and moisture, 
so that all analytical processes were carried out with the greatest 
expedition. 

The formation of the soot-like, sepia-coloured iodo-nitrogen carbide, 
(C,N,1)z, takes place at 180°. The substance forms a brown solution 
in nitric acid, iodine being liberated. The carbide, (C,N,)z is best 
obtained by heating tetraiodoglyoxaline, first at 180° and then at 420°. 
When heated at 800—900° in a current of carbon dioxide, cyanogen 
and a little carbon monoxide were formed, but in an atmosphere of 
nitrogen, the formation of cyanogen was quantitative. J.C. W. 


Iron Salts which Combine with Carbon Monoxide. II. The 
Action of Amines on Sodium Nitroprusside. WiLHeLm Mancuot 
and Prerre Wortincer (Ber., 1913, 46, 3514—3521).—It has been 
shown previously (A., 1912, i, 955) that the action of ammonia on 
sodium nitroprusside is expressed by the equation : 

Na,|{ Fe(CN);NO]+3NH,+ H,O = 
Na,(NH,)[ Fe(CN),,NH,]+ NH,-NO,,. 
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It has now been found possible to replace the NO-group by alkyl- 
amines instead of ammonia, and the compounds thus formed give 
similar reactions to the ammonia compound, and also possess the 
property of combining with carbon monoxide and oxygen. Methyl- 
amine, dimethylamine, trimethylamine, and ethylenediamine react 
very readily, but aromatic amines, such as aniline, toluidine, etc., have 
no action on sodium nitroprusside. 

Trisodium ferropentacyanomethylamine, Na,|{ Fe(CN);,NH,Mej, was 
obtained in the form of yellow crystals from sodium nitroprusside 
and methylamine in aqueous methyl-alcoholic solution, dilution with 
the alcohol being necessary to moderate the reaction. The reaction 
mixture also contained sodium acetate, to prevent the formation of a 
disodium methylamine salt. 

The disodium ethylenediamineferropentacyanoethylenediamine, 

Na,[ Fe(CN),],C,H,(NH),, 
was not obtained pure, although the product was well crystallised, and 
appeared homogeneous under the microscope. The addition of sodium 
acetate to the reaction mixture did not give a trisodium salt. 

Although sodium nitroprusside does not react with pyridine, the 
salt trisodium ferropentacyanopyridine, Na,{Fe(CN),,C;H,N], can be 
obtained by the action of pyridine on an aqueous-methyl alcoholic 
solution of trisodium ammonium ferropentacyanoammine. It crystal- 
lises as a felted mass of long, yellow needles, and possesses properties 
similar to those of the alkylamine compounds. 

Experiments to prepare the ferric compounds corresponding with 
the ferropentacyanocarbon monoxide salts have not hitherto been 


successful. = &. 2. 


Action of Organomagnesium Compounds on Ethyl Diazo- 
acetate. Ernst Zerner (Monatsh., 1913, 34, 1609—1630).—By 
means of the reaction between organomagnesium compounds and ethyl 
diazoacetate or diazomethane, the author hoped to be able to throw 
some light on the constitution of aliphatic diazo-compounds. No 
direct proof of the ring or open-chain structure could be obtained, but 
the results offer more support to the latter view than to the former. 
The author critises the Angeli-Thiele formula, R:N:N, however, and 
proposes instead the type R:N-N, making the active nitrogen atom 
univalent. 

Although Thiele has suggested that certain reactions of nitrous 
oxide agree with the constitution O:N:N, it was found that the gas 
has no action whatever on magnesium methyl iodide. When ethyl 
diazotate was added to magnesium methyl iodide at 0°, however, a 
vigorous reaction occurred, and a crystalline solid and an oil were 
obtained. The former was most probably the methylhydrazone of ethyl 
glyoxylate, CO,.Et‘'CH:N-NHMe. It formed long, colourless needles, 
m. p. 91—92°, responded to Molisch’s thymol reaction and Tollens’s 
naphtharesorcinol test, and reduced ammoniacal silver and Fehling’s 
solutions. It was hydrolysed by warm dilute sulphuric acid, and 
methylhydrazine sulphate and ethyl glyoxalate were obtained. An 
acetyl derivative, C,H,.0,N,, was also prepared, in freely soluble 
white needles, m. p. 67—6¥°. The oily product also gave methy]l- 
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hydrazine on hydrolysis, It was probably impure methylhydrazone of 
hydroxyisobutaldehyde, OH-CMe,*CH:N-NHMe. ‘The crystalline 
compound might also have been ethyl V-methylhydraziacetate, 


NH 
CO, Et-CH<t are’ but this would assume that the diazo-compound 


reacts differently from the fatty azoimides, which, under the influence 
of organomagnesium haloids, yield fatty diazoamino-compounds, as 
Dimroth has shown. 

To elucidate this point the action of ethyl diazoacetate on 
magnesium phenyl bromide was investigated, since it was expected 
that either the known phenylhydrazone of ethyl glyoxylate or an 
isomeride would be obtained. However, the only crystalline product 
was one in which the ester group had also been attacked. It was 
most probably the phenylhydrazone of hydroxydiphenylacetaldehyde, 
OH:CPh,-CH:N-NHPh. It crystallised in large, rectangular plates, 
m. p. 132°, and yielded a red, crystalline product, C,)H,,N,, 
m. p. 69—70°, on boiling with dilute sulphuric acid, water being 
eliminated. The red compound gave intense, red solutions in 
concentrated mineral acids. On evaporating the solution in hydro- 
chloric acid in a desiccator over lime, a snow-white, additive product, 
C,)H,,N,Cl, was obtained. This was very sparingly soluble in water, 
but gave a turbidity with silver nitrate. It was freely soluble in 
organic media, and exhibited a fine blue fluorescence inalcohol. Here 
again the crystalline product might have been the hydrazi-compound, 


OH-OPh,- CH but this did not give a condensation product 


with any chromophoric groups. 

Magnesium ethyl iodide and ethyl diazoacetate were also brought 
together, and ethylhydrazine sulphate was obtained by hydrolysing 
the unpleasant smelling, brown syrup which resulted. 

When diazomethane was distilled into magnesium benzyl chloride, 
an oily product which contained crystals of either the benzyl- 
hydrazone of formaldehyde, or benzylhydrazimethylene, was obtained. 
The compound, C,H, ,N,, formed stable, white plates, m. p. 124°, 
whereas a crystalline product obtained by mixing 40% formaldehyde 
and benzylhydrazine was very unstable. J.C. W. 


Organic Silicon Compounds which Liberate Hydrogen 
from Silicon Hexachloride and Magnesium Methyl Bromide 
or Iodide. Grorrrey Martin (Ber., 1913, 46, 3289—3295. Com- 
pare this vol., i, 961).—By the action of magnesium methy! bromide on 
silicon hexachloride, a compound, Si),H,O,,Me., is obtained, which 
yields 102—118 cc. of hydrogen per gram of substance when 
decomposed with potassium hydroxide. Under other experimental 
conditions, compounds Si,H,O,,Me,, Si,HO,,Me,, and Si,H,O,Me, 
are obtained ; these yield less and less hydrogen on decomposition as 
the number of methyl groups increases. 

Hexamethylsilicoethane, Si,Me, (Bygden, A., 1912, i, 341), does 
uot yield hydrogen on decomposition, although containing ‘the linking 
Si—Si. Evidently the characteristic decomposition of silicon 
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compounds with alkali hydroxide is due to the association of oxygen 
complexes with the silicon atoms. E. F. A. 


The Isolation and Properties of Some Electropositive 
Groups and their Bearing on the Problem of the Metallic 
State. Cuartzes A. Kraus (J. Amer. Chem. Soc., 1913, 35, 
1732—1741).—When solutions of mercury alkyl salts in liquid 
ammonia are electrolysed, the free mercury alkyl group is deposited at 
the cathode, except in the case of members of the series above 
C,H,Hg, when no deposition takes place. The electrolytic cell used 
contained small platinum wires as electrodes, the cathode being 
situated at the bottom of the cell. The free groups deposited as an 
attenuated, opaque mass, which, by means of pressure, could be brought 
into a fairly coherent form. They are good conductors of electricity 
and do not amalgamate with mercury to any extent. 

The mercury methyl group, HgCH;, was obtained pure from the 
compound MeHgCl by washing it free from salt with liquid ammonia, 
Decomposition takes place at ordinary temperatures, with the forma- 
tion of mercury and mercury methyl, HgMe,; there is appreciable 
decomposition at -33°. The ethyl derivative behaves similarly, but 
the propyl derivative is less stable. The ethyl mercury group, when 
compressed, exhibits metallic reflection of a copper colour, whereas the 
mercury methy! group is black. 

Attempts to isolate groups by the electrolysis of liquid ammonia 
solutions of the following salts were not successful: Me,SbI, Me,SI, 
Ph, II, C;H,,HgI, C,H,,HgI, PhHglI, and Me,SnI. 

The bearing of the above results on the metallic state is discussed, 
and the conclusion drawn that the electrons to which conduction is 
due in metals are the same electrons which are involved in the 
common chemical combination of metals with other elements. 


x. & F. 


The Optical Activity of Petroleum and its Significance. 
Frank W. Busnone (Science, 1913, 38, 39—44).—Attention is drawn 
to the optical activity of the heavy oils. Since the naphthenic acids 
derived from the petroleum by treatment with alkali during refining 
are optically active, the activity of the original oil might be attributed 
to these acids. It does not necessarily follow, however, that the 
optically active constituents present in these naphthenic acids 
are identical with those originally present in the petroleum, and 
there seems good evidence that this is not the case, as both the author 
and others have found that the heavy oils retain most of their optical 
activity after treatment with alcoholic potash ; still, the optical activity 
may be due to some extent to these acids, It is probable that the oils 
contain active hydrocarbons (naphthenes), and it is generally held that 
the naphthenic acids are oxidation products of these. 

[The author’s views as to the cause of the activity of petroleum 
were somewhat misrepresented in an earlier abstract (this vol., i, 969). ] 

J.C. W 
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Distillation of Coal under Reduced Pressure. Awm£ Picrer 
and Maurice Bouvier (Ber., 1913, 46, 3342—3353 ; Compt. rend., 
1913, 157, 779—-781).—In an earlier paper (Pictet and Ramseyer, A., 
1911, i, 850) it has been shown that extraction of coal (Montrambert) 
with boiling benzene gives a mixture of hydroaromatic hydrocarbons, 
from which a hexahydrofluorene, C,,H,,, could be isolated ; it was also 
mentioned that distillation of the same coal under reduced pressure 
produced a similar mixture in which the same hydrocarbon could be 
detected. As the latter procedure was more rapid and gave better 
yields, it has now been applied more carefully. 

The method was to heat 2—5 kilograms of the coal in a vertical iron 
retort of approximately 10 litres capacity; the temperature was 
slowly raised to 450°, whilst the pressure was maintained at a few 
centimetres of mercury by means of water-pumps. The experiment 
generally occupied about five hours. 

Of the products of the decomposition, the tar only was carefully in- 
vestigated ; the gases were not collected, but were observed to resemble 
butadiene and isoprene in odour ; the water had an acid reaction and 
contained no ammonium salts ; the coke was found to yield still further 
quantities of combustible gas when heated more strongly. The tar, 
which amounted to approximately 4% of the coal, was lighter than 
water, had a brown colour with feeble green fluorescence, and re- 
sembled petroleum in odour ; it contained no phenols, but a considerable 
quantity of bases which appeared to be mainly of the secondary type. 
Careful fractionation under reduced pressure failed to disclose the 
presence of any solid substances, and oxidation yielded only aliphatic 
acids, indicating the absence of aromatic hydrocarbons. It is there- 
fore probable that the tar is a mixture of hydroaromatic compounds of 
the naphthene class. 

Decomposition of the crude tar by distillation at ordinary pressure 
through a red-hot iron tube packed with coke produced a considerable 
quantity of gas resembling coal gas in odour, and consisting mainly of 
hydrogen and paraffin hydrocarbons together with water containing 
much free ammonia and a dark-coloured tar resembling coal-tar in 
odour. This tar, unlike the original product, contained phenols, bases 
recalling the odour of pyridine, and aromatic hydrocarbons, amongst 
which benzene, naphthalene, and anthracene could be identified. It is 
tentatively suggested that in coal distillation the methane, ammonia, 
phenols, and aromatic hydrocarbons are not primary products, but are 
formed by the decomposition of intermediate products represented by 
the above “ vacuum tar.” 

Treatment of certain fractions of the ‘‘ vacuum tar’’ with sodium 
removes certain hydroxy-compounds (the presence of which had already 
been indicated by the results of analysis) which exhibit the usual 
behaviour of alcohols towards alkalis and acyl chlorides. The natural 
supposition that these alcohols form the origin of the phenolic 
substances during subsequent decomposition by further heat received 
no confirmation when they were passed in the vapourous condition 
through a red-hot tube, the only products being unsaturated 
hydrocarbons. 

The hydrocarbon residues after extracting various fractions with 
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sodium immediately decolorise cold potassium permanganate solution, 
and consequently must contain unsaturated hydrocarbons. The latter 
were removed by the action of fuming sulphuric acid, and the residue 
again heated with sodium. By repeated fractional distillation the 
liquid was separated into various portions in the hope of identifying 
some of the constituents. Decahydronaphthalene was definitely 
proved to be absent, and a comparison of the compositions and densities 
of the various fractions with those of corresponding fractions from 
Caucasian petroleum clearly demonstrated their distinct character. 
A similar comparison with fractions from Canadian petroleum (which 
is also known to contain hydrocarbons of the general formula C,Ho,) 
proved the identity of the fractions containing the hydrocarbons 
C,,H,, and C,,H,,.. The former of these is very sensitive to most 
reagents, and generally gives complex reaction products, but by the 
action of bromine vapour, dibromodurene (?), m. p. 202°, could be 
obtained; also by distillation over iron oxide at a dull red heat a 
distillate is obtained, which on nitration yields dinitrodurene (?), 
m. p. 202°. Although this evidence is not regarded as final, the 
authors consider themselves justified in identifying the hydrocarbon, 
C,)H,, with hexahydrodurene (s-tetramethyleyclohexane), whilst to the 
hydrocarbon, C,,H,,., they ascribe the structure of a pentamethyl- 
cyclohexane. D, F. T 


Electrolytic Oxidation of Toluene. Fritz Ficurer (Zettsch. 
Elektrochem., 1913, 19, 781—784).—A suspension of toluene in 
2N-sulphuric acid is placed in a large cylindrical lead vessel which 
serves as anode ; a cathode consisting of a lead spiral is used. The 
suspension is vigorously stirred, and a current of 0°01 ampere per 
sq. cm. of anode is passed through until one-half of the toluene has 
disappeared. Stopping the process at this point, prevents the destruc- 
tion of some of the products by further oxidation, The toluene 
layer on allowing it to settle contains after the oxidation toluquinone 
and a little benzaldehyde, whilst the aqueous layer contains quinol 
and phenol. 

The process of the reaction proceeds as indicated : 

a HO-C,H,°CH; (1:2) —> 


7 


CH,°C,H,-> HO-C,H,CH, (1:4) —> 
\ 


‘ ¢.H,*CHO 


(HO),C,H,*CH, (1:2:5) —> CH,-C,H,0, 
A CoH,(OH), (1: 4) 
HO-C,H,:CHO (1: 4) ' 

\ O,H,*OH 


It is thus obvious that the oxidation occurs mainly in the nucleus 
(compare also ‘I’. Kempf, A., 1901, i, 728; R. Kempf, A., 1911, 
i, 464), 


J.F.S 
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Transformations of Unsaturated Haloid Compounds. II. 
Cinnamaldehyde and Phenyl Vinyl Ketone. [Fritz Straus and 
ApraHaM Berkow (Annalen, 1913, 401, 121—159. Compare Straus, 
A., 1912, i, 989).—It has been shown (/oc. cif.) that the changes 
R:CO-CH:CHR’ —-> R:CH:CH:CO-R’ —> R*CO-CH:CHR’ can be 
effected by a series of substitutive reactions. The present paper deals 
with a simple case in which R’ is hydrogen. The conversion of 
cinnamaldehyde into phenyl vinyl ketone has been accomplished, but the 
reverse change of the ketone to the aldehyde has revaled unexpected 
and important peculiarities. 

Cinnamaldehyde and phosphorus pentachloride readily yield the 
normal keto-chloride, cinnamylidene dichloride (/oc. cit.), an ethereal 
solution of which reacts with a slight excess (over 1 mol.) of sodium 
methoxide to form a-chloro-y-m+thoxy-y-pheny!-A*-propene, 

CHCI:CH-CHPh:OMe, 

b. p. 1119/18 mm., Di’ 1:0959. The latter is converted in petroleum 
solution in the presence of calcium chloride into cinnamylidene 
dichloride by hydrogen chloride, yields cinnamaldehyde by hydrolysis, 
and is oxidised to a-methoxyphenylacetic acid by potassium perman- 
ganate in acetone. a Chloro-y-ethoxy-y-phenyl-A*-propene, C,,H,,0CI, 
b. p. 120°5°/12 mm., is prepared similarly. An ethereal solution of 
cinnamylidene dichloride and V-sodium hydroxide (14 mols.) yields after 
a hundred and twenty hours a substance which loses water by distilla- 
tion in a vacuum, and is converted into y-chloro-a-phenylallyl ether, 
(CHCI:CH:CHPh),O, b. p. 1279/18 mm. 

The acetal of phenyl vinyl ketone, CH,:CH-CPh(OMe),, b. p. 
85—86°/12 mm., D/> 0-9887, is obtained by boiling a-chloro-y-methoxy- 
y-phenyl-A*-propene with 5% methyl-alcobolic sodium methoxide 
(2 mols.) for four days. The constitution of the acetal is proved 
by reduction by colloidal palladium and hydrogen at 2 atmospheres, 
whereby the acetal, b. p. 206—208° or 92—93°/18 mm., of phenyl 
ethyl ketone is obtained. The hydrolysis of the unsaturated acetal to 
phenyl vinyl ketone is difficult on account of the instability of the 
ketone, and has only been effected by means of 5% sulphuric acid at 
60—70° in the absence of light. 

Phosphorus pentachloride (14 mols.) reacts with phenyl vinyl ketone 
in benzene to form ay-dichloro-a-phenyl-A*-propene, CPhCl:CH:CH,Cl, 
b. p. 124—125°/16 mm., the constitution of which is proved by the 
action of ozone, followed by that of water, on the substance in carbon 
tetrachloride, whereby, amongst other products, benzoic and chloro- 
acetic acids are obtained. The substance reacts with a slight excess 
(over 1 mol.) of methyl-alcoholic sodium methoxide to form quantita- 
tively a-chloro-y-methoxy-a-phenyl-A*-propene, CPhCl:CH:CH,*OMe, 
b. p. 181—132°/27 mm., D? 1:146, which is reconverted into ay-dichloro- 
a-pheny]-A*-propene by hydrogen chloride in petroleum in the presence 
of calcium chloride, and yields benzoic acid by oxidation in acetone 
with potassium permanganate. By reduction in acetone with colloidal 
palladium and hydrogen at 2 atmospheres, a-chloro-y-methoxy-a-phenyl 
A*-propene is converted into methyl y-phenylpropyl ether, 

CH,Ph:CH,°CH,°OMe, 
VOL. CIV. i. 4% 
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b. p. 207—208° or 92—94°/12 mm., Di? 0:°9990, which has also been 
prepared from y-phenylpropyl chloride and an excess of boiling 5%, 
sodium methoxide ; methyl a-phenylpropyl ether, OMe-CHPhEt, prepared 
from a-phenylpropyl chloride in a similar manner, has b. p. 183—185° 
or 76—77°/14 mm., Di 0°9216, and a quite different odour. 

By boiling for four and a-half to five days with 5% sodium meth- 
oxide, a-chloro-y-methoxy-a-phenyl-A*-propene is converted, unex- 
pectedly, into ay-dimethoxy-a-phenyl-A*-propene, 

OMe:-CPh:CH-CH,:OMe, 

b. p. 100—102°/11 mm., Di’ 10412, which yields benzoic acid by 
oxidation in acetone by potassium permanganate, and is reduced 
by hydrogen and colloidal palladium to ay-dimethoxy-a-phenylpropane, 
OMe:CHPh:CH,°CH,"OMe, b. p. 215—217° (decomp.) or 94—95°/ 
15 mm., Di’ 0°9829. The last substance has also been prepared from 
y-chloro-a-phenylpropyl alcohol (Fourneau, A., 1907, i, 762); the 
chlorohydrin in benzene in the presence of calcium bromide is 
converted by hydrogen bromide into y-chloro-a-bromo-a-phenylpropane, 
CHPhBr-CH,°CH,Cl, b. p. 118—120°/20 mm., which is converted by 
sodium methoxide successively into y-chloro-a-methoxy-a-phenylpropane, 
C,,H,,0C], b. p. 110—112°/12 mm., and ay-dimethoxy-a-phenyl- 
propane. C.S. 


p-Nitrophenylethyl Chloride | 8-Chloro-4-nitroethylbenzene |. 
JuLius von Braun and B. Bartscu (Ber., 1913, 46, 3050—3055).— 
The product obtained by nitrating f-chloroethylbenzene can be 
separated into two portions, of which one is solid, the other liquid. 
The former, which may constitute 50% of the mixture, has been 
shown to be f-chloro-4-nitroethylbenzene (A., 1912, i, 498). The 
latter is now shown to have a similar constitution, since, on nitration, 
each substance yields B-chloro-2-nitro-4-aminoethylbenzene, which can 
be further reduced to f-chloro-2 : 4-diaminoethyltenzene, whilst, under 
the influence of sodium acetate and glacial acetic acid, each substance 
is transformed into a mixture of 4-nitro-B-acetoxyethylbenzene, 
NO,°C,H,°CH,°CH,"OAc and 4-nitro-a-acetoxyethylbenzene, 

NO,°C,H,-CHMe-OAc, 

from which, on saponification, the corresponding alcohols are obtained. 
The formation of the latter substance probably depends on the 
intermediate production of 4-nitrostyrene, NO,°C,H,-CH:CH,. A 
similar reaction is not observed to any extent with (-chloroethyl- 
benzene or y-chloronitropropylbenzene. 

8-Chloro-2-nitro-4-aminoethylbenzene, m. p. 84°, is obtained by the 
action of nitric and sulphuric acids on the hydrochloride of £-chloro- 
4-aminoethylbenzene obtained from solid B-chloro-4-nitroethylbenzene 
(compare A., 1912, i, 498). The hydrochloride, m. p. 190°, and the 
benzoyl derivative, m. p. 130°, have been prepared. Identical 
products are obtained from liquid -chloro-4-nitroethylbenzene. 
Reduction of -chloro-2-nitro-4-aminoethylbenzene (whether obtained 
from solid or liquid B-chloro-4-nitroethylbenzene) by means of stannous 
chloride gives B-chloro-2 : 4-diaminoethylbenzene hydrochloride, m. p. 
256°, after darkening at 250°. The colour reactions of this salt greatly 
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resemble those of tolylenediamine. The free base has not been 
isolated. 

When solid f-chloro-4-nitroethylbenzene is heated with sodium 
acetate and glacial acetic acid and the product fractionated under 
diminished pressure, two substances are obtained, b. p. 189°/16 mm. 
and 161—163°/16 mm. respectively. The former consists of 4-nitro- 
B-acetoxyethylbenzene [4-nitrobenzylcarbiny! acetate], and is converted 
by saponification into 4-nitro-B-hydroxyethylbenzene [4-nitrobenzyl- 
carbinol], NO,°C,H,-CH,°CH,°OH, b. p. 177°/16 mm. (denzoyl deriv- 
ative is oily ; m-nitrobenzoyl derivative, m. p. 64—65°; phenylwrethane, 
m. p. 127—128°), the constitution of which is proved by its conversion 
into f-chloro-4-nitroethylbenzene, 66% of which is obtained in the 
solid form. The fraction of lower b. p., consisting of a-acetoxy- 
4-nitroethylbenzene, yields the corresponding alcohol, b. p. 158°/16 mm. 
(m-nitrobenzoyl derivative, m. p. 152—153°; phenylurethane, m. p. 
205—206°), which, on oxidation, gives p-nitrobenzoic acid. If the 
above operations are repeated with liquid 8-chloro-4-nitroethylbenzene, 
the same products result and in the same yields. 

B-Chloroethylbenzene, when treated with sodium acetate and acetic 
anhydride, gives an 85% yield of benzylcarbinyl acetate, b. p. 232°, 
which, on saponification, regenerates the alcohol. About 15% of 
a-acetoxyethylbenzene, b. p. 222°, is simultaneously produced, which 
loses some acetic acid on distillation and is saponified to phenylmethyl- 
carbinol, b. p. 204°. 

y-Acetoxy-4-nitropropylbenzene, b. p. 210—212°/21 mm. (slight 
decomp.), is obtained as sole product of the action of acetic acid and 
sodium acetate on y-chloro-4-nitropropylbenzene. H. W. 


Spectrochemical Notes. I. Hydrated Naphthalenes. 
II. Spectrochemical Behaviour of Acenaphthene Derivatives. 
III. Haworth’s Dimethyleyclohexadiene. Kari von AUWERS 
(Ber., 1913, 46, 2988—2995).—A!-Dihydronaphthalene and A?-di- 
hydronaphthalene (Straus and Lemmel, this vol., i, 256) have 
Di’? 0:9982, ni? 158326, and D?’ 0:9928, ni?’ 1:55489 respectively. 

The 1:2:3:4-tetrahydronaphthalene obtained by von Braun and 
Deutsch (A., 1912, i, 435) is apparently not a homogeneous product, 
but the specimens obtained by Willstitter and King (this vol., i, 353) 
and by Straus and Lemmel (loc. cit.) agreed together in their 
properties, namely, Dj’* 0°9738, n° 154529. 

Decahydronaphthalene (Willstiitter and King, Joc. cit.) gave 
Di" 0°8951, ni¥* 1:48035. 

A comparison of the refractive indices for various wave-lengths 
indicates that, of the above substances, A!-dihydronaphthalene alone 
has high exaltation of specific refraction and dispersion; cyclo- 
hexadiene is remarkable for showing a slight depression, a phenomenon 
which has also been observed with cyclohexene. Tetrahydro- 
naphthalene gives results in accord with those expected for a 
di-substituted benzene derivative, and decahydronaphthalene is 
approximately normal. 

In connexion with the work of Crompton and Smyth (T., 1913, 
103, 1302), who come to the decision that acenaphthene and its 
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mono-halogen derivatives are optically normal, attention is drawn to 
the fact that their calculations are made with the molecular 
refraction of naphthalene as a standard. As this substance exhibits 
a marked exaltation, it follows that the acenaphthene compounds are 
also optically exalted. 

In reference to the two compounds described as dimethyleyclo- 
hexadienes (Haworth, T., 1913, 103, 1242), one of which has already 
been prepared (Murawski, Diss., Greifswald, 1911), the author, on 
optical and also chemical grounds (compare Auwers and Peters, 
A., 1910, i, 826), regards the substances as being at least mainly 

Me Me 


composed of the substances v »>:OH, and ¢~>:cH, respectively. 


1 : 3-Dimethyleyclo-A1-hexen-3-ol, which Haworth failed to isolate as 
the intermediate product in the preparation of the latter of the 
above two substances, can be obtained from 1-methylcyclo-Al-hexen- 
3-one by the action of magnesium methyl iodide; it has b. p. 75°/ 
15 mm., Dj** 0:9336, njj° 1°47711. D. ¥. T. 


Organic Radicles. XVIII. Ditertiary Hydrazines. Hetnricu 
Wretand and Cart MUiuier (Annalen, 1913, 401, 233—243).—The 
dissociation of tetra-anisylhydrazine in solution into the free radicles 
*N(C,H,"OMe), (A., 1912, i, 907) is found to be in harmony with 
Piccard’s colorimetric dilution law (A., 1911, ii, 561). 

An interesting contribution to the chemistry of triphenylmethy] is 
recorded. When heated in boiling m-xylene, triphenylmethyl is 
converted into triphenylmethane and p-benzhydryltetraphenylmethane. 
In boiling o-xylene in an atmosphere of carbon dioxide, however, 
the products are triphenylmethane and a triphenyl-o-xylylmethane, 
CPh,°C,H,Me,, m. p. 165—168°, colourless leaflets. In boiling p-xylene, 
similar results are obtained, triphenylmethane and triphenyl-p-xylyl- 
methane, m. p. 158—159°, long prisms, being formed. These two 
hydrocarbons do not exhibit halochromy and, like tetraphenylmethane 
itself, develop intense yellow colorations with concentrated sulphuric 
acid and a trace of potassium dichromate. 

Triphenylmethy] in benzene and triphenylmethy] peroxide in glacial 
acetic acid are reduced to triphenylmethane by hydrogen and palladium 
black. Triphenylmethyl and diphenylketen do not react in benzene at 
60—70°. C. 8. 


Constitution and Colour. III. Frieprich Krnrmann (Ber., 
1913, 46, 3036—3040. Compare A., 1908, i, 699, 993).—The author 
gives a further explanation of his views on this subject. In the 
formation of salts from phenazine, phenanthraquinone and similar 
substances, where the change is accompanied by a marked change in 
colour, the author is of opinion that the chromophore undergoes 
modification, for example, by an increase in the valency of one of the 
elements (nitrogen, oxygen, etc.), or by a change from the ortho- to the 
para-configuration or vice-versa. 

In reference to the views of Willstitter and Piccard (A., 1908, i, 
475), tae author draws attention to a constitutive characteristic common 
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to the coloured salts of the triphenylmethane class and to Wurster’s 
salts; both classes have the auxochrome outside the quinonoid portion 
of the molecule, so that both may, in a wide sense, be regarded as of 
meriquinonoid type. D. ¥F..T. 


Double Chlorides of Ferric and Ferrous Chloride with Some 
Aromatic Bases. Raprnart Monroz McKenzie (Amer. Chem. J., 
1913, 50, 308—335).—A number of double chlorides of ferrous and 
ferric iron with the hydrochlorides of aniline o-toluidine, m-toluidine, 
and p-toluidine have been prepared by adding the constituent sub- 
stances together in hydrochloric acid solution, and evaporating over 
sulphuric acid and solid potassium hydroxide. 

The following compounds are described: FeC],,.2NH,PhCl, erystal- 
lising in stout, green needles; FeCl,,2NH,PhCl,H.O, crystallising in 
long, thin, very dark green needles ; FeC],,6NH,PhCl, erystallising in 
long, thin, orange-yellow, silky needles; FeC),,6NH,PhCI,2H,0, 
crystallising in orange needles ; FeCl,,6NH,(C,H,)C!,3H,O|1 : 2], form- 
ing brownish-yellow needle clusters ; FeC],,2NH,(C,H,)Cl[ 1: 3], form- 
ing shining yellow plates ; FeCl,,3NH,(C,H,)Cl[1:3]: this substance is 
a viscid, fuming mass which is very deliquescent and could not be 
crystallised ; FeCl,,3NH,(C,H,)Cl[1 : 4]: forming lustrous, red prisms 
or plates ; FeCl,,2N H,P’Cl,2H,0, separates from hydrochloric acid in 
light yellow needles ; FeCl,,3NH,(C,H,)Cl,6H,O[1 : 2], erystallising in 
long, fine, yellow needles, and FeC!,,6NH,(C,H,)Cl,HCl,aH,Of1 : 2]: 
this salt was prepared in the absence of air. J. FS. 


Quaternary Ammonium Salts from Trimethylamine and 
Arylsulphonyl Chlorides. Danie, Vortinper and Orto Noute 
(Ber., 1913, 46, 3212—3228. Compare Kauffmann and Vorlinder, 
A., 1910, i, 822).—When trimethylamine in aqueous solution is 
thaken with benzenesulphonyl chloride, a quaternary salt is formed, 
characterised by formivg a sparingly soluble platinichloride which 
allows of the separation from trimethylammoninm platinichloride 
(compare A., 1910, i, 822).  Benzenesulphonylirimethylammonium 
chloride, SO,Ph*NMe,Cl, obtained by saturating the platinichloride 
with hydrogen sulphide, crystallises in long, flat colourless prisms, 
m. p. 185° (decomp.), which are optically anisotropic. The platini- 
chloride, (PhSO,*NMe,),PtCl,, forms doubly refractive platelets or 
small, flat prisms, m. p. 215—220° (decomp.). The aurichloride, 
SO,Ph*NMe,*AuCl,, yields yellow, doubly refractive needles, m. p. 
194—200°. The picrate crystallises in splendid, yellow, anisotropic 
plates and stellate aggregates, m. p. 137°. The dichromate is 
characterised by doubly refractive, orange-yellow crystals, m. p. 202°. 
The perchlorate forms colourless needles, m. p. 145°. The colourless 
needles of the stannichloride have decomp. 245°. The thallichloride 
likewise forms colourless, double refractive needles. 

Toluene-p-sulphonyltrimethylammonium platinichloride separates in 
optically anisotropic platelets and pointed needles. The dichromate 
forms doubly refractive, orange-red plates, decomp. 195°. 
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Cryptocrystalline a- and B-naphthalenesulphonyltrimethylammonium 
platinichlorides were obtained. 

Similar salts were not obtained from triethyl- or tripropyl-amine or 
from dimethyl- or diethy]-aniline. 

The existence of these neutral benzenesulphonylammonium salts 
stable towards water, which yet contain the very strongly acid benzene- 
sulphonyl radicle, proves that the salt-forming function of the 
ammonium does not depend on the positive and negative nature of 
the radicles. E. F. A. 


Catalysis on the Basis of Work with Imino-esters. The 
Problem of Saponification and Esterification. Juxius Stiecuirz 
(J. Amsr. Chem. Soc., 1913, 35, 1774—1779).—A_ theoretical con- 
sideration of the mode of action of acids in accelerating the formation 
or hydrolysis of esters (compare A., 1908, ii, 29, 167, 472; this vol., 
ii, 396). Although purely mathematical considerations fail to decide 
with which oxygen compound (for example, acid or alcohol in esterifica- 
tion) the complex oxonium ion is produced, some decision can be 
drawn by analogy to the conversion of imino-esters by ammonia or 
amines into amidines which is also accelerated by acid. In this case 
the change may occur by interaction of the ammonium ion with the free 
imino-ester or of the imino-ester cation with free ammonia, according 
to the alternative schemes : CPh(;-NH)-OMe+ H:NH,* —> 

CPh-C(NH,)(OMe)-NH,* —> CPh(:NH)-NH,* + MeOH 
or CPh(OMe):NH,* +HNH, -> CPh(NH,)(OMe)NH,* -> 
CPh:C(:-NH)NH,*++MeOH. According to the latter scheme the salts 
of tertiary amines should be unable to form amidines from imino-esters, 
and according to Pinner this is actually the case. 

The conclusion is therefore to be drawn that in the formation of 
amidines from imino-esters and amines in the presence of acids, action 
occurs between the amine (or ammonia) and the ion resulting from the 
additive compound of the imino-ester with the acid. Extending this 
analogy to the hydrolysis or formation of esters, it is in these cases 
most probable that the action is of a hydroxide, water, or alcohol on 
the oxonium ion of the ester or of the organic acid. D. F. T. 


Hydrates of Calcium Oxide and their Molecular Com- 
pounds. IV. Compounds of Hydrated Calcium Oxide with 
Phenols. Fepor F, Sexivanovy (J. Russ. Phys. Chem. Soc, 1913, 45, 
1535—1556. Compare this vol., ii, 214, 406, 407).—The following 
compounds of calcium hydroxide with phenol have been prepared. 

The ‘diphenolate, CaU,H,O,2PhOH, apparentiy analogous to the 
barium compound obtained by Laurent (Ann. Chim. Phys., 1841, 
[iii], 3, 203), is a colourless, hygroscopic compound, and is de- 
composed by carbon dioxide, although it remains unchanged in a 
sealed, exhausted tube. It is decomposed by water, with liberation 
of phenol and calcium hydroxide, a similar action being brought 
about by ether, benzene, alcohul, etc. On this ground the com- 
pound is regarded as possessing the constitution Ca(OH),,2Ph:OH, 
which is confirmed by the mode of dissociation of the diphenolate 
in a vacuum ; the phenol is hence present as phenol of crystallisation, 
the water possessing a constitutional character. When heated 
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at 105—110°, the diphenolate is decomposed into phenol, water, and 
the monophenoxide, HO-Ca’OPh, in which the acid properties of 
the phenol are very faint, so that water effects decomposition into 
calcium hydroxide and phenol. 

The diphenolate forms various hydrates, which may be expressed by 
the general formula 2Ca(OH),,4PhOH,(2n+1)H,O, where n= 
0, 1, 2, 3 or 4. 

The diphenolate is capable of combining with phenol, giving the 
tetraphenolate, Ca(OH),,4PhOH, and the hexaphenolate, 

Ca(OH),,6 PhOH. 

Calcium hydroxide and phenol are also able to form hygroscopic 
solid solutions, which separate in needles apparently of the rhombic 
system, and do not dissolve in water, but give with it an oily and an 
aqueous layer (compare Runge, Ann. Phys. Chem., 1834, 31, 69; 
32, 308) exhibiting an alkaline reaction. Similar solid solutions are 
formed by calcium hydroxide and thymol and by magnesium hydroxide 
and phenol. 2. Me Bs 


Introduction of Selenium into Organic Compounds. Emi. 
Fromm and Kart Martin (Annalen, 1913, 401, 177—188).—Selenium, 
unlike sulphur, does not react with stilbene or ethyl cinnamate even 
by prolonged heating at high temperatures. Contrary to Bauer’s 
statement (this vol., i, 263), 1-phenylbenzoselenazole is obtained in 
15—20% yield by vigorously boiling benzanilide and selenium. It is 
not ruptured by fusion with potassium hydroxide, and forms a tetra- 
bromide, C,,H ,NBr,Se, m. p. 134°, brick-red powder, and a tetraiodide, 
C,,H,NI,Se, m. p. 84°, greenish-black, metallic crystals, with bromine 
and with iodine in cold and in boiling chloroform respectively. The 
four halogen atoms are very easily removed, so the substances probably 


have the constitution : OH, <g.y? >OPh. 
2 


Equivalent quantities of potassium selenocyanate and o-nitrobenzyl 
chloride in boiling alcohol yield o-nitrobenzy/ selenocyanate, C,H,0,N Se, 
m. p. 77°, decomp. 215°, pale yellow crystals. o- and p-Chloronitro- 
benzenes do not react similarly, but 1-chloro-2 ; 4-dinitrobenzene 
rapidly yields 2:4-dinitrophenyl selenocyanate, m. p. 163°, yellow 
crystals, which can be crystallised from concentrated nitric acid. 
2: 4-Dinitrophenyl selenocyanate and boiling aqueous alkalis yield a 
brownish-red solution containing the 2: 4-dinitrophenylselenol, from 
which by atmospheric oxidation di-2:4-dinitrophenyl diselenide, 
C,,H,O,N,Se,, m. p. 264—265°, yellow crystals, is precipitated. 

Dibenzyl diselenide, like dibenzyl disulphide (this vol., i, 357), reacts 
additively with bromine and iodine in chloroform to form a éetra- 
bromide, C,,H,,Br,Se,, m. p. 137°, red powder, and tetracodide, m. p. 
98°, dark green, metallic crystals ; the additive compounds react with 
silver oxide or acetate, but are thereby extensively changed, and, 
unlike the corresponding disulphides (oc. cit.), do not yield the 
diselenoxide. 

Seleno-ethers are readily obtained by boiling dibenzy] diselenide with 
alcoholic sodium ethoxide (2 equiv.) and treating the resulting 
brownish-red solution of the selenol with an alkyl haloid, Thus 
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benzyl chloride yields Jackson’s dibenzyl selenide, m. p. 45°5°, whilst 
methy] iodide, ethyl iodide, and ethylene dibromide yield respectively 
benzyl methyl selenide, benzy] ethyl selenide, and dibenzyl ethylene 
selenide, C,H,(Se*C,H,,),, m. p. 68—69°, pale yellow needles. Dibenzy| 
selenide reacts in chloroform with bromine or iodine to form the 
dibromide, SeBr,(C,H,),, m. p. 84°, red powder, and dt-iodide, m. p. 
97°, violet crystals, from which, however, the selenoxide cannot be 
obtained by the action of alkalis, or silver oxide or acetate. 

The so-called dibenzyl selenide nitrate obtained by Jackson in 1875 
by the action of nitric acid on dibenzyl selenide proves to be 
tribenzylselenonium nitrate, (C,H,),Se-NO,, decomp. 102—103°; the 
corresponding chloride, C,,H,,ClSe, has m. p. 92°. C. 8. 


Nitroquinhydrones. M. M. Ricnrer (Ber., 1913, 46, 3434—3438), 
—The author has previously pointed out (A., 1911, i, 136) that the 
introduction of negative groups into the quinone molecule diminishes 
the basic properties of the oxygen atom, and thus reduces the tendency 
to quinhydrone formation. In agreement with this view it is found 
that nitroquinol combines with p-benzoquinone to form an unstable 
quinhydrone, whilst in the case of 2:6-dinitroquinol the ability to 
give rise to quinhydrones has completely disappeared. 

Nitroquinhydrone, C,H,0,,C,H,(OH),*NO,, prepared by evaporating 
an ethereal solution of p-benzoquinone and nitroquinol in the absence 
of moisture, crystallises in smal! needles or stout, obliquely cut prisms, 
It is almost black, and has m. p. 89—90°, with slight previous 
decomposition at 84°. On exposure to air, it loses p-benzoquinone, 
yielding nitroquinol. 

By nitrating the diacetyl derivative of quinol, Hesse (A., 1880, 317) 
and Nietzki (A., 1883, 465) have obtained a diuitro-derivative, m. p. 
96°, which they consider to be the diacetyl derivative of 2 : 6-dinitro- 
quinol. The author finds, however, that the substance is not a 
diacetate, but a monoacety! derivative, one of the acetyl groups being 
removed during the nitration. 

A similar elimination of an acetyl group occurs during the nitration 
of the diacetyl derivative of toluquinol. 

On account of its yellow colour, the monoacetate is considered to be 
an aci-2 : 6-dinitro-4-acetoxyphenol of the annexed constitution. It has 

m. p. 95°6°, and on treatment with metallic nitrites 

0 in aqueous solution yields salts, which decompose 
, explosively when heated. The sodium salt forms 

NO,” \:NO-OH red needles, containing water (3 mols.), which is lost 


eo 4 on exposure to sunlight, the anhydrous salt being 
OAc orange in colour. The golden-yellow barium salt 


and red potassium salt (needles) are also described. 

2 : 6-Dinitro-1 : 4-diacetoxybenzene, C,H,(NO,),(OAc),, prepared by 

heating the preceding monoacetyl derivative or its sodium and 

potassium salts with acetic anhydride, crystallises in slender, colourless 
needles, m. p. 135°. 

2 : 6 - Dinitro - 1 - benzoyloxy-4-acetoxybenzene, OAc*C,H,(NO,),"OBz, 

obtained by the action of tenzoyl chloride on the monoacetate in 
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benzene solution in the presence of pyridine, forms small, white needles, 
m. p. 128—129°. 

2 :6-Dinitroquinol and its monoacety! derivative possess pronounced 
acid properties, and combine with aniline, toluidine, benzidine, 
diphenylformamidine, carbamide hydrazine and pyridine to form 
coloured additive compounds. 

The additive compound of aniline with 2: 6-dinitroquinol crystallises 
in dark red needles, m. p. 102—103° (decomp.). 

The additive compound of aniline with act-2 : 6-dinitro-4-acetoxy- 
phenol forms orange needles, m. p. 120° (decomp.). F. B. 


The Constitution of the Monomethy!l and Monoethyl Ethers 
of Aminoresorcinol from the Monomethyl and Monoethyl 
Ether of Benzeneazo-4-resorcinol. FrerpinanD Hewnricn and 
H. Brrxner (Ber., 1913, 46, 3380—3384).—The constitution of the 
ethyl ether obtained by the action of ethy] iodide on the potassium salt 
of benzeneazo-4-resorcinol has never been finally settled (Will and 
Pukall, A., 1887, 660). Of the two possible formule, 

OH 


. Y 9 
—— Pico 
OEt 


and NPb:NG - ou, the former is rendered more probable by the 


work of Bechhold (A., 1889, 1155) on the corresponding methyl ether, 
but the evidence is far from satistactory. 
The reduction products obtained from the nitrosoresorcinol ethers of 


OH OR 
Py = 
the structure Not SOR and NOC ou, where R repre- 


sents the methyl or ethyl radicle (Henrich and Rhodius, A., 1902, 
i, 447), will by comparison with the reduction products of the above 
azo-compounds fix definitely the constitution of the latter. Experi- 
ment shows that it is the o-amino-ether which is identical with the 
corresponding ether above, so that the first of the two possible formule 
for the ethyl (and methyl) ether is the correct one, alkylation having 
occurred in the para-position. 

Improved methods are described for the methylation (by methyl 
sulphate) and ethylation of the benzeneazoresorcinol. D. F. T. 


Action of Organomagnesium Derivatives on Trialkylaceto- 
phenones. (Mwme.) Pau.ine Ramart-Lucas (Ann. Chim. Phys., 1913, 
[viii], 30, 349—432)—The reaction between magnesium methyl, 
ethyl, phenyl, or benzyl haloid and trimethylacetophenone proceeds 
normally and leads to the formation of the tertiary alcohol, 

CMe,°CPhR-OH. 
Such carbinols do not exhibit ordinary alcoholic functions, and are 
readily dehydrated, yielding an unsaturated hydrocarbon. The in- 
dividual compounds have been described (A., 1910, i, 378; 1911, 
i, 636; 1912, i, 351, 449). Magnesium propyl or isopropyl iodide acts 


a 
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as a reducing agent to trimethylacetophenone and converts it into the 
corresponding secondary alcohol. 
a-Phenyl-a-anisyl-BB-dimethylpropan-a-ol, 
CMe,*CPh(OH):-C,H,-OMe, 
m. p. 67—68°, b. p. 210—215°/15 mm., and a-phenyl-a-phenetyl- BB 
dimethylpropan-a-ol, b. p. 215—220°/15 mm., have been prepared from 
trimethylacetophenone and magnesium anisyl or phenetyl bromide. 
The following alcohols have been obtained in a similar manner from 
aa-diethylpropiophenone or triethylacetophenone; the yields are 
generally smaller than those obtained with trimethylacetophenone. 
B-Phenyl-y-methyl-y-ethylpentan-B-ol, CMeEt,,CPhMe-OH, b. _ p. 
83—84°/3 mm., DP? 0°9781, nm, 1°51692, mn, 1:52061, nz 1:52986 ; 
aa-diphenyl - B - methyl - B - ethylbutan-a-ol, CMeEt,*CPh,°OH, b. p. 
200—205°/13 mm., D? 0°95005, nm, 156573, np 157206 ; by distilla- 
tion at the ordinary pressure, the latter decomposes into benzophenone 
and y-methylpentane. af-Diphenyl-y-methyl-y-ethylpentan-B-ol, 
CMeEt,*CPh(OH)-CH,Ph, 
b. p. 200—202°/15 mm., DP? 09791, m, 155249, n, 1:55696, 
nm, 1°57944, yields deoxybenzoin and y-methylpentane by distillation 
under atmospheric pressure. [-Phenyl-yy-diethylpentan-B-ol, 
CEt,*CPhMe-OH, 
b. p. 160°/18 mm., and aa-diphenyl-BB-diethylbutan-a-ol, 
CEt,‘CPh,"OH, 
m. p. 47—48°, b. p. 215—220°/17 mm., are described; the latter 
decomposes quantitatively into benzophenone and y-ethylpentane by 
distillation at the ordinary pressure. 

The preceding tertiary alcohols have been dehydrated by heating 
them with formic, oxalic, or dilute sulphuric acid, or, best, with a 
mixture of acetic anhydride and acety! chloride ; in some cases, the 
constitutions of the resulting hydrocarbons have been established by 
the examination of their products of oxidation. Alcohols which contain 


the group OH-CPh:CH< yield hydrocarbons of the type -CPh:C<, 
whilst alcohols which contain the group >CMe-CPh,°OH apparently 


"ities 
yield a mixture of hydrocarbons of the types >C7____CPh, and 
>CPh:’CPh:CH, ; hydrocarbons of the latter type are produced owing 
to an intramolecular transformation preceding dehydration. £-Phenyl- 
yy-dimethy]-A*-butene, CMe,-CPh:CH,, b. p. 88—92°/15 mm., D? 0°8839, 
m, 149708, np 150133, 3 1°51185, x, 1°52106, yields acetophenone or 
trimethylacetophenone by oxidation by chromic and acetic acids or by 
acidified potassium permanganate respectively. y-Phenyl-83-dimethyl- 
A*-pentene, CMe,-CPh:CHMe, b. p. 91—93°/12 mm., Df? 09064, 
mq 1°51100, zp 151550, m, 1°52710, mn, 1°53776, yields trimethylaceto- 
phenone by oxidation. The dehydration of aa-dipheny]l-yy-dimethy]- 
propan-a-ol yields a substance, b. p. 159—160°/11 mm., DP? 10031, 
ny 157589, which is probably a mixture of 1 : 1-diphenyl-2 : 2-dimethyl- 
cyclopropane and 1: 2-diphenyl-1 :2-dimethyleyclopropane or By-di- 
phenyl-y-methyl-A«-butene, since it yields both acetophenone and 
benzophenone by oxidation (A., 1912, i, 449). a8-Diphenyl-yy-dimethy/- 
A*-buiene, CMe,°CPh:CHPh, b. p. 164—165°/11 mm., yields benzoic 
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acid, trimethylacetophenone, and a substance, C,,H,,O, m. p. 131°, by 
oxidation. The dehydration of a-phenyl-a-anisy!-88-dimethylpropan- 
a-ol yields a liquid, b. p. 188—189°/15 mm., which is probably a 
mixture, since its products of oxidation contain p-anisic acid and 
p-methoxybenzophenone. Similar remarks apply to the liquid, b. p. 
198—200°/15 mm., obtained by the dehydration of a-phenyl-a-phenetyl- 
BB-dimethylpropan-a-ol. af- Diphenyl - y - methyl-y-ethyl-A*-pentene, 
CMeEt,°CPh:CHPh, b. p. 175—180°/12 mm., D? 0°9791, m, 156110, 
my 1°56671, mg 158131, ny 159467, yields benzoic acid, deoxyben- 
zoin, and aa-diethylpropiophenone by oxidation. B-Phenyl-yy-diethyl- 
A*-pentene, CEt,*CPh:CH,, b. p. 130—132°/15 mm., yields acetophenone 
and triethylacetophenone by oxidation. aa-Dipheny]-88-diethylbutan- 
a-ol is the only alcohol of the whole series which is not dehydrated by 
heating with acetic anhydride and acetyl chloride ; the effect of this 
reagent, like that of boiling, is to decompose the alcohol into benzo- 
phenone and y-ethylpentane. 

Further attempts have been made to ascertain the constitution 
of the acid, C,,H,,0,, m. p. 173° (chloride, C,,H,,*COCI, m. p. 95—96°; 
wmide, m. p. 149°), obtained ultimately from diphenyl-y-butylcarbinol 
(A., 1912, i, 623). From its method of formation the acid might be 
aB-diphenyl-a-methylbutyric acid, f-diphenyl-aa-dimethylpropionic 
acid, or aa-diphenyl-B-methylbutyric acid ; it is certainly not the first 
acid (loc. cit.). Tho last acid has been synthesised by the action of 
sodamide, followed by that of isopropy! iodide, on diphienylacetonitrile 
in boiling benzene; the resulting aa-diphenyl-B-methylbutyronitrile, 
CPh,Pr*-CN, b. p. 193—195°/15 mm., is hydrolysed by acetic and 
hydrochloric acids at 180°, whereby are produced aa-diphenyl-B-methyl- 
butyric acid, CPh,Pr**CO,H, m. p. 166°, its anhydride, C,,H,,0,, 
m. p. 162—163°, and a substance, C,,H,,0,, m. p. 109—110°. The 
acid, C,,H,,0,, m. p. 173°, therefore, is not aa-diphenyl-B-methyl- 
butyric acid, neither is it Bf- diphenyl. aa-dimethylpropionic ‘acid, 
m. p. 134—135°, which has been synthesised by Nef. C. 8. 


Tertiary Derivatives of o- and p-Aminobenzyl Alcohol. II. 
Junius von Braun, O. Kruper, and EF. Ausr (Ber., 1913, 46, 
3056—3069).—It has been previously shown (A., 1912, i, 968) that 
the group -CH,°OH can be introduced into tertiary aromatic amines 
by the use of an excess of formaldehyde. The present communication 
deals (1) with the reactivity of the tertiary, basic groups; (2) the 
possibility of replacing the hydrogen atoms of the benzene nucleus, 
and (3) the capacity for condensation of the hydroxyl group present in 
the side-chain. 

I. Tertiary aminobenzyl alcohols cannot be de-alkylated by means 
of cyanogen bromide, since the hydroxy-group is also affected. If the 
latter is protected, however, dealkylation is readily effected. Thus, 
when 6-dimethylamino-3-methylbenzy! acetate is treated with cyanogen 
bromide at the ordinary temperature during several days, 6-cyano- 
methylamino-3-methylbenzyl acetate, CN*NMe:C,H,Me°CH,:OAc, b. p. 
210°/10 mm., is obtained, whilst, in the same manner, the corre- 
sponding cyano compound, b. p. 213—216°5/11 mm., is prepared from 
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4-dimethylamino-3-methylbenzyl acetate. Secondary aminobenzyl 
alcohols cannot be prepared by saponification of these compounds 
when the —-CH,°OH is in the ortho- or para-position to the cyano- 
group. When 6-cyanomethylamino-3-methylbenzyl acetate is boiled 
with aqueous alcoholic sulphuric acid, a base, C,,H,,ON,, b. p. 
166—168°/8 mm., m. p. 59—60°, is obtained 
NMe = _ (platinichloride, m. p. 214°), which is probably a 
A\/\co quinoxaline derivative of the annexed formula. 
| Under similar conditions, the cyano-grou 
CH.: INH : ’ y ~ 'P 
PN SNS of 4-cyanomethylamino-3-methylbenzyl acetate is 
CH, not replaced ; concentrated hydrochloric acid at 
120°, however, forms an amorphous product, 
which softens at 70°, and has m. p. 76—80°. It appears to be 
an anhydro-product of the secondary base (annexed formula), since it 
combines with dimethylaniline in hot, faintly acid 
solution to form trimethyldiaminophenyltolylmethane, 
ff \Me | m. p. 55% That 4-methylamino-3-methylbenzyl alcohol 
ez | is capable of existence in the free state (unlike methy] 
se | amino- and ethylamino-benzyl alcohols) is proved by its 
CH,-—'/n isolation from the products of the action 6f a large 
excess of formaldehyde on monomethy]-o-toluidine. It 
is a yellow oil, b. p. 130—132°/8 mm., which yields a picrate, 
m. p. 112°, and a platinichloride, reddish-yellow crystals, m. p. 173°. 
II. 4-Nitro-6-dimethylamino-3-methylbenzyl alcohol, b. p. 191—192°/ 
8 mm., m. p. 51° (platinichloride, m. p. 198°; picrate, m. p. 153°), is 
formed when a mixture of nitric and sulphuric acids is slowly added 
to a solution of 6-dimethylamino-3-methylbenzyl alcohol in  con- 
centrated sulphuric acid, the temperature being kept at 0° during 
two hours and the mixture subsequently being allowed to remain for 
three hours at the ordinary temperature. Should the temperature be 
allowed to rise, considerable quantities of a substance are formed 
which can be isolated in the form 


NMe, NMe, of its sparing! 
i its sparingly soluble sulphate. 
(-Y-CH,-0- CH, ‘ The free base (annexed formula) 
NO, NO, has m. p. 136°, and is not hydro- 
od a4 lysed by prolonged warming with 
Me Me > , ‘ , 
2N-sulphuric acid. The pierate 


has m. p. 154°. 6-WNitro-4-dimethylamino-3-methylbenzyl alcohol, 
b. p. 204—208°/11 mm. (slight decomp.), m. p. 64—65° (platini- 
chloride, reddish-yellow, crystalline powder), is similarly prepared from 
4-dimethylamino-5-methy]benzy! alcohol. 
4-Nitro-6-dimethylamino-3-methylbenzyl alcohol is readily reduced 
by stannous chloride and hydrochloric acid to 4-amino-6-dimethy/- 
amino-3-methylbenzyl alcohol, white crystals, m. p. 103—104°. The 
base is completely decomposed by distillation, yields a picrate, 
m. p. 179°, a viscous acetyl compound, and a monobenzoyl com- 
pound, m. p. 135°. It is slowly diazotised by nitrous acid. It 
combines with allylthiocarbimide, yielding the crystalline compound, 
NMe,°C,H,Me(CH,"OH):NH-CS-NH:C,H,, m. p. 178°, and with 
salicylaldehyde, yielding the salicylidene compound, m. p. 70°. 
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Although the composition of the base seems, therefore, to be firmly 
established, certain indications lead the authors to 
consider that there is some tendency for it to pass 
into the anhydro-compound (annexed formula) in the 
presence of aqueous mineral acids; thus the base, 
Me in itself colourless, dissolves in aqueous acid with a 
; /# reddish-yellow coloration, whilst the colourless 
ae hydrochloride becomes yellow on exposure to moist 
air; further, the base, like the readily dehydrated p-aminobenzyl 
alcohol and its monoalkyl derivatives and unlike the tertiary amino- 
alcohols in which dehydration is impossible, readily condenses with 
aromatic compounds in faintly acid solution to form derivatives of 
diphenylmethane. So with dimethylaniline, it yields 4-amino- 
2: 4'-tetramethyldiamino-3-methyldiphenylmethane, m. p. 92° (benzoyl 
derivative, m. p. 134°), whilst the corresponding compound from 
aniline is oily and gives a diacetyl derivative, m. p. 207°. 

IIf. The condensation of dimethylaminobenzyl alcohol and its 
homologues with dimethylaniline and its homologues, which does not 
occur to an appreciable extent with aqueous acid solution, can be 
effected at higher temperatures by the help of zine chloride. The 
authors have already shown that a derivative of diphenylmethane is 
thus formed in the case of 4-dimethylaminobenzyl alcohol and 
dimethylaniline (A., 1912, i, 970), and now show by a series of 
examples that the reaction takes a similar course with their homo- 
logues containing methyl groups. Thus 4-dimethylaminobenzyl 
alcohol and dimethyl-m-toluidine yield 4 : 4’-tetramethyldiaminophenyl- 
o-tolylmethane, NMe,*C,H,°CH,°C,H,Me:N Me,, b. p. 240—244°/8 mm. 
(platinichloride, m. p. 188-—19U° after darkening from 150°; picrate, 
m. p. about 70°), the constitution of which follows from its identity 
with the product obtained by the action of dimethyl]-m-toluidine on 
4-dimethylaminobenzyltoluidine in hydrochloric acid solution (compare 
Cohn and Fischer, A., 1900, i, 690). 

Trimethyldiaminophenyl-m-tolylmethane (see above) is difficultly 
converted by exhaustive methylation into a pure di-quaternary iodide. 
When heated at 120° during three hours with methyl! iodide and methyl 
alcohol, it yields a mono-methiodide, C,,H,.N,I, m. p. 152°, which, 
when distilled in a vacuum, gives 4: 4’-tetramethyldiaminophenyl- 
m-tolylmethane (obtained from 4-dimethylamino-3-methylbenzy] alcohol 
and dimethylaniline, A., 1912, i, 970), which is further identified by 
means of its picrate, m. p. 183°. 

The statement of the D.R.-P. No. 107712, that aminobenzylaniline 
and its homologues only condense with amines which do not contain a 
substituent in the para-position is incorrect, at any rate as far as 
p-toluidine is concerned ; when dimethylaminobenzyltoluidine is treated 
with p-toluidine in hydrochloric acid solution, 2'-amino-4-dimethyl- 
aminophenyl-m-tolylmethane, NH,*C;H,Me*CH,°C,H,-NMe,, b.  p. 
240—245°/10 mm., m. p. 87°, is obtained in poor yield. The picrate 
has m. p. 180—181°. When heated with methyl iodide and methyl 
alcohol, the base yields a di-quaternary iodide, m. p. 204° (previously 
obtained from 2-dimethylamino-5-methylbenzyl alcohol and dimethy!- 
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aniline), which, when heated in a vacuum, yields 4: 6’-tetramethy|- 
diaminophenyl-m-tolylmethane, m. p. 84°. 
4-Dimethylamino-3-methylbenzyl alcohol condenses with dimethy]l- 
o-toluidine to form s-tetramethyldiaminodi-m-tolylmethane, 
CH,(C,H,Me-N Me,),. 
yellow oil, b. p. 228—229°/11 mm.; picrate, m. p. 187°; platinichloride, 
needles, m. p. 224° after darkening at 222°; methiodide, m. p. 199° 
after softening at about 190°. The constitution of the base is proved 
by its identity with the product obtained by the methylation of 
s-dimethyldiaminodi-m-tolylmethane prepared by Gnebm and Blumer 
by the condensation of formaldehyde with methyl-o-toluidine. 

The liquid nature of many of the basic derivatives of dipheny]- 
methane and the frequently indistinct melting point of their salts has 
led the authors to investigate the suitability of their nitro-derivatives 
in characterising them. They seem to be generaily well adapted for 
this purpose. According to the quantity of nitric acid used, mono- or 
di-nitro-derivatives can be obtained which are crystalline, and can 
readily be reduced by stannous chloride to the corresponding mono- 
and di-amino-compounds, In this connexion, the following substances 
have been prepared: 2: 2’-dinitro-4 : 4'-tetramethyldiaminodi-m-tolyl- 
methane, CH,[C,H,Me(NO,)-NMe,],, yellow leaflets, m. p. 125°; 
4 : 4'-dinitro-2 ; 2’-tetramethyldiaminodi-m-tolylmethane, m. p. 102°, 
which, on reduction, yields the corresponding di-amino-compound ; 
2' : 4-dinitro-2 : 4’-tetramethyldiaminophenyl-m-tolylmethane, 

NMe,°C,H,Me(NO,)-CH,°C,H,(NO,)-NMe,, 
dark red crystals, m. p. 187°, which is reduced to the diamino- 
derivative, colourless crystals, m. p. 140°; 2’-nitro-2 : 4’'-tetramethyl- 
diaminophenyl-m-tolylmethane, NMe,*C,H,Me°CH,°C,H,(NO,)*NMe,, 
red crystals, m. p. 94° ; corresponding amino-compound, m. p. 97—98°. 

According to Biehringer (A., 1897, i, 73), 2 : 2’-diamino-4 : 4’-tetra- 
methyldiaminodiphenylmethane loses ammonia when heated with 
hydrochloric acid with formation of an acridine ring. The authors 
find that a similar ring formation does not occur when the hydrogen 
atoms of the amino-group are replaced by methy]. When heated with 
hydrochloric acid at a temperature not exceeding 180°, the bases are 
unchanged ; under more drastic treatment, formaldehyde is eliminated, 
but the liberation of methyl-, dimethyl- or trimethyl-amine could not 
be detected. H. W. 


Tertiary Derivatives of o- and p-Aminobenzyl Alcohol, III. 
JULIUS von Braun and Orro Kruser (Ber., 1913, 46, 3460—3470).—In 
previous papers (A., 1912, i, 968; preceding abstract), the authors 
have shown that tertiary aromatic amines of the dialkylaniline type 
readily condense with formaldehyde, either alone or in the presence of 
hydrochloric acid, yielding derivatives of 2:2’- and 4: 4’-tetra-alkyl- 
diaminodiphenylmethane, CH,(C,H,*NMe,),, and of o- and p-dialkyl- 
aminobenzyl alcohols. The reaction has now been extended to the 
following amines in order to ascertain the effect of nuclear substituents 
on the course of the condensation: (1) dimethyl-m-toluidine, (2) 
diethyl-m-toluidine, (3) .dimethyl-m-chloroaniline, (4) phenylbenzyl- 
methylamine, (5) dimethyleumidine, (6) dimethy]-p-chloroaniline, 
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(7) dimethyl-p-bromoaniline, (8) dimethyl-p-bromo-m-toluidine, and 
(9) dimethyi-o-chloroaniline. 

The meta-substituted amines, (1) and (3), resemble the unsubstituted 
dimethylaniline in that they are almost quantitatively converted by 
the theoretical amount of formaldehyde (4 mol.) into the corresponding 
diphenylmethane derivatives, whilst, with excess of formaldehyde, 
only small yields of the dialkylaminobenzyl alcohols are obtained. 
The behaviour of the para-substituted amines (5)—(8) is similar to 
that of dimethyl-p-toluidine. They do not form diphenylmethane 
derivatives, but, with excess of the aldehyde, give rise to the 
dialkylaminobenzyl alcohols in good yield. 

In the case of the amines 6, 7 and 8, containing a halogen atom in 
the para-position to the dimethylamino-group, the prolonged action of 
formaldehyde in the presence of hydrochloric acid causes partial 
oxidation of the alcohol to the corresponding acid. 

It is also found that dimetbyl-o-chloroaniline condenses with 
formaldehyde much more readily than dimethyl-o-toluidine, and the 
conclusion is, therefore, drawn that the inhibiting effect of ortho- 
substituents on the reactivity of the para-hydrogen atoms of the 
dialkylanilines is not always the same (compare Friedlander, A., 1899, 
i, 350), but may vary considerably with the nature of the substituent. 

Dimethyl-m-toluidine condenses with formaldehyde (4 wmol.), 
yielding 4 : 4’-tetramethyldiaminodi-o-tolylmethane, b. p. 253—256°/ 
12 mm., m. p. 82° (picrate, m. p. 150°) ; with excess of formaldehyde 
it yields 4-dimethylamino-3-methylbenzyl alcohol as a yellow, almost 
odourless oil, b. p. 1838—142°/10 mm., which forms a picrate, felted 
needles, m. p. 145—146°, an oily methiodide, a platinichloride, needles, 
m. p. 178°, and m-nttrobenzoyl derivative, m. p. 64°. 

4: 4'-Tetraethyldiaminodi-o-tolylmethane, CH,(C,H,Me-NEt,),, b. p. 
260—266°/10 mm., m. p. 54—55°, and 4-diethylamino-3-methylbenzyl 
alcohol, b. p. 160—170°/18 mm. (decomp.) are formed by condensing 
diethyl-m-toluidine with formaldehyde. ‘The alcohol is very resistant 
towards reducing agents and forms a picrate, m. p. 100—103°; the 
platinichoride and methiodide are oils. 

m-Chiorodimethylaniline condenses with formaldehyde (4 mol.) in 
the presence of hydrochloric acid, yielding 4 : 4'-tetramethyldiaminodt- 
o-chlorodiphenylmethane, b. p. 272—276°/9 mm., m. p. 96—97° [ picrate, 
m. p. 130—133°; platinichloride (decomp. 230°)|, which on oxidation 
with lead dioxide is converted into 4: 4’-tetramethyldiamino-2 : 2’-di- 
chlorobenzhydrol. This forms colourless crystals, m. p. 121°, yields 
blue solutions in glacial acetic acid, and condenses with dimethylaniline 
in acid solution to form 4: 4’ : 4"-hexamethyltriamino-2 : 2'-dichlorotri- 
phenylmethane, NMe,°C,H,-CH(C,H,Cl-NMe,),, which separates from 
alcohol in lustrous crystals, m. p. 193°, and is oxidised to a blue dye of 
extraordinary fastness to light. 

2-Chloro-4-dimethylaminobenzyl alcohol, obtained in poor yield (2%) 
from m-chlorodimethylaniline and excess of formaldehyde, forms a 
yeliow oil, b. p. 156—160°/9 mm. ; the picrate has m. p. 150°, the 
platinichloride, m. p. 184°. 

p-Benzylmethylaminobenzyl alcohol, C,H,-NMe-C,H,°CH,°OH, pre- 
pared from benzylmethylaniline, distils with decomposition at 230° 
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under diminished pressure, and, therefore, could not be isolated in 
a pure condition. 

Dimethyleumidine gives rise to 6-dimethylumino-3-isopropylbenzyl 
alcohol, a yellow oil, b. p. 140—144°/8 mm. (picrate, m. 
118—119° ; methiodide, m. p. 147°; platinichloride, reddish- -yellow 
leaflets, m. p. 187°), which condenses with 1-phenylpiperidine in the 
presence of zine chloride, yielding 4-piperidino-6'-dimethylamino-3' -iso- 
propyldiphenylmethane, NMe,*C,H,Pré-CH,°C,H,*-NC,H,,, as a viscid 
oil, b. p. 260—266°/9 mm. (picrate, m. p. 100—105°; platinichloride, 
m. p. 219—220°). 

Dimethyl-p-chloroaniline very readily condenses with formaldehyde, 
yielding 5-chloro-2-dimethylaminobenzoic acid (hydrochloride, m. p. 
172—173°; platinichloride, m. p. 190°) and 5-chloro-2-dimethylamino- 
benzyl alcohol, a yellow oil, b. p. 158—160°/10 mm. (pierate, m. p. 
152°; methiodide, m. p. 137°), which condenses with p-chlorodimetby]- 
aniline and dimethylaniline, yielding 5 : 5’-dichloro-2 : 2’-tetramethyldi- 
aminodiphenylmethane, CH,(C,H,Cl*NMe,),, b. p. 240—260°/14 mm., 
m. p. 151°, and 5-chloro-2 : 4'-tetramethyldiaminodiphenylmethane, b. p. 
242—246°/12 mm., m. p. 144° (picrate, yellow leaflets, m. p. 165°; 
methiodide, m. p. 195°), respectively. 

The behaviour of dimethyl-p-bromoaniline is similar, 5-bromo-2-di- 
methylaminobenzoic acid (not isolated) and 5-bromo-2-dimethylamino- 
benzyl alcohol, b. p. 160—170°/13 mm. (picrate, m. p. 153°) being 
produced. 

By brominating dimethyl-m-toluidine, Wurster and Riedel (A., 
1880, 109) obtained a bromo-compound of m. p. 98°, b. p. 276°. The 
authors find, however, that the bromination of pure dimethyl-m-toluidine 
in glacial acetic acid solution yields a bromo-derivative, m. p. 55°, 
b. p. 146—148°/17 mm., which decomposes completely on distillation 
under ordifary pressure. It forms a methiodide, m. p. 177°, identical 
with that described by Fischer and Windaus (A., 1900, i, 484), and 
accordingly must be a p-bromodimethyl-m-toluidine. 

5-Bromo-2-dimethylamino-4-methylbenzyl alcohol, obtained together 
with the corresponding acid by the condensation of the preceding 
bromodimethyltoluidine with formaldehyde, has b. p. 168—172°, 
14 mm., forms a picrate, crystallising in leaflets, m. p. 150°, and on 
nitration in concentrated sulphuric acid solution yields a yellow, 

crystalline nitvo-derivative, m. p. 83°, of the annexed 


Me constitution. 
Br om, 3 - Chioro- 4 - dimethylaminobenzyl alcohol, b. p. 
NO NMe 168—170°/11 mm. (picrate, m. p. 130°; platini- 
2 2 chloride, m. p. 168°; methiodide, m. p. 119°; mitro- 


CH,°OH derivative, C,H,,0,N,Cl, m. p. 80°), prepared 
from o- chlorodimethylaniline and excess of form- 

aldehyde in the presence of hydrochloric acid, condenses with 
dimethylaniline and o-ch!orodimethylaniline to form3-chloro-4 : 4'-tetra- 
methyldiaminodiphenylmethane, NMe,°C,H,Cl-CH,"C,H,NMe,, a 
liquid, b. p. 248—250°/12 mm. (picrate, m. p. 166—167°; di- 
methiodide, m. p. 201°), and 3: 3'-dichloro-4 : 4'-tetramethyldiamino- 
diphenylmethane, CH,(C,H,Cl-NMe.,),, which forms a viscid oil, b. p. 
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258—260°/10 mm., yields a deep yellow dinitro-derivative, m. p. 144°, 
and is also obtained by the direct condensation of o-chlorodimethyl- 
aniline with the calculated amount of formaldehyde. F. B. 


Steric Hindrance with Tertiary Aromatic Amines. Jutius 
vox Braun and Otro Kruser (Ber., 1913, 46, 3470—3479).—In 
preparing the methiodides of the tetramethyldiaminodiarylmethanes, 
tabulated below, the authors found that the bases 5, 7, and 8, contain- 
ing a substituent in the ortho-position to one of the dimethylamino- 
groups, combined rapidly with two molecules of methyl iodide, whilst 
in the case of the amines 2, 4, and 9, in which substituents occur in 
the ortho-position to both the dimethylamino-groups, the addition of 
methyl iodide proceeded very slowly. It would thus appear that the 
occurrence of the reaction at the sterically unhindered dimethylamino- 
group induces the same reaction at the sterically hindered group. 

(1) 4:4'-Tetramethyldiaminodiphenylmethane. 

(2) 4: 4’-Tetramethyldiaminodi-m-toly|methane. 

(3) 4:4’-Tetramethyldiaminodi-o-tolylmethane. 

(4) 6: 6'-Tetramethyldiaminodi-m-tolylmethane. 

(5) 4: 4’-Tetramethyldiaminopheny]l-m-tolylmethane, 

(6) 4:4'-Tetramethyldiaminophenyl-o-toly! methane. 

(7) 4: 6’-Tetramethyldiaminopheny|-m-tolylmethane. 

(8) 4: 4'-Tetramethyldiamino-o : m-ditolylmethane. 

(9) 6: 4'-Tetramethyldiaminodi-m-tolylmethane. 

(10) 4: 6’-Tetramethyldiamino-o : m-ditolylmethane. 

The addition of methyl iodide to tertiary aromatic amines is, 
however, not particularly subject to steric influences, and the authors 
have, therefore, examined the behaviour of the above amines towards 
cyanogen bromide and iodoacetonitrile. 

With respect to the action of cyanogen bromide on tertiary aromatic 
amines, it has already been shown that whilst sterically unhindered 
amines react with extreme ease at the ordinary temperature yielding 
compounds of the type R-NMe,Br and R-N MeCN, amines containing 
an ortho-substituent enter into reaction with great difficulty. In the 
case of iodoacetonitrile, the presence of an ortho-substituent completely 
suppresses the reaction. 

In agreement with the results obtained by the addition of methyl 
iodide, it was found that the di-o-substituted amines 2, 4, and 9 do 
not react with either cyanogen bromide or iodoacetonitrile, whilst the 
amines 5, 7, 8, and 10, containing a substituent in the ortho-position 
to only one of the dimethylamino-groups, enter into reaction as readily 
as the amines 1, 3, 6 in which steric influences are completely absent, 
the reactions proceeding according to the following scheme: 


ON‘Br 
CH,(C,H,-NMe,), —-> CH,(C,H,*NMe,Br), and 
CH,(C,H,*N Me-CN),. 
CHeI*CN 


CH,(C,H,-NMe,), ———> NMe,I-C,H,°CH,°C,H,-NMe-CH,-CN + 

CH,(C,H,;-NMe’CH,°CN), and CH,(C,H,*NMe,I), 

That the presence of meta-substituents has little effect on the inter- 
VOL. CLV. i. 4 u 
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action of tertiary amines and cyanogen bromide or iodoacetonitrile 
has been shown by the behaviour of m-chlorodimethylaniline and 
dimethyl-m-toluidine, both of which react with these compounds almost 
as readily as dimethylaniline and dimethyl-p-toluidine. 

m-Tolylirimethylammonium bromide, obtained together with m-toly/- 
methylcyanamide, C,H,Me-NMe-CN, a yellow oil, b. p. 142—144°/ 
8 mm., by the action of cyanogen bromide on dimethyl-m-toluidine, 
volatilises at about 200° without melting. 

m-Chlorodimethylaniline and cyanogen bromide give rise to m-chloro- 
phenylmethyleyanamide, C,H,Cl-NMe°CN. This has m. p. 72°, and 
is readily hydrolysed to m-chloromethylaniline, which is thus 
obtained more readily and in better yield than by the direct 
methylation of m-chloroaniline, Lodoacetonitrile reacts with dimethyl- 
m-toluidine, yielding m-toly/irimethylammonium iodide, m. p. 177°, and 
methylcyanomethyl-m-toluidine | N-methyl-m-toluidinoacetonitrile], 

C,H,Me’NMe:CH,’CN, 
a yellow oil, b. p. 158°/8 mm. With m-chlorodimethylaniline it yields 
m-chlorophenyltrimethylammonium iodide, m. p. 187°, and methylcyano- 
methyl-m-chloroaniline | N-methyl-m-chloroanilinoacetonitrile], 
C,H,Cl-NMe’CH,’CN, 
b. p. 175—180°/9 mm. 
4 :4'-Tetramethyldiamino-o : m-ditolylmethane, 
CH,(C,H,Me-NMe,),, 
prepared by condensing 4-dimethylamino-3-methylbenzyl alcohol with 
dimethyl-m-toluidine in the presence of zine chloride, is a yellow oil, 
b. p. 244—246°/10 mm., and readily combines with methyl] iodide to 
form a dimethiodide, m. p. 232—234°. 

6 : 4'-Tetramethyldiaminodi-m-tolylmethane, obtained from 2-di- 
methylamino-5-methylbenzyl alcohol and dimethyl-o-toluidine in a 
similar manner, has b. p. 218—222°/11 mm., yields a picrate, m. p. 95°, 
and forms a dimethiodide, lustrous leaflets, m. p. 195°. 

4: 6'-Tetramethyldiamino-o : m-ditolylmethane, prepared from 2-di- 
methylamino-5-methylbenzyl alcohol and  dimethyl-m-toluidine, 
has b. p. 230—235°/12 mm., and forms a dimethiodide, m. p. 
209°. 

Of the compounds produced by the action of cyanogen bromide 
and iodoacetonitrile on the 10 amines enumerated above, the 
following are described: the dicyano-compound, 

CH,(C;H,Me-N MeCN), 
(lustrous leaflets, m. p. 130°), derived from 6, together with the 
corresponding dicyanomethyl compound, 
CH,(C,H,Me*N Me-CH,°CN),, 
needles, m. p. 134°, and the cyanomethyl-methiodide, 
NMe,I-C,H,Me-CH,°C,H,Me-N Me-CH,:ON, 
lustrous leaflets, m. p. 143°; the dimethiodide from 6 has m. p. 243°. 
The dicyano-compound from 3 has m. p. 125°; the dimethiodide, 
m. p. 205°. 

The dicyano-derivative from 7 forms long needles, m. p. 151°; 
the dicyanomethyl derivative, leaflets, m. p. 104°; the corresponding 
cyanomethyl-methiodide, 
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T “ { ' NIV oe io 
NMeI¢ Pa or ON-CHy-NMeC Donk »: 

NMe-CH,*CN NMe,I 
has m. p. 165°. 


Of the derivatives formed by the action of iodoacetonitrile on the 
amines 5, 8 and 10, only the dimethiodides and the dicyanomethyl 
compound derived from 8 were isolated. 

The action of cyanogen bromide on 5, 8 and 10 yields the corre- 
sponding dicyano-derivatives, which have m. p. 96—97°, 90—91°, and 
120° (with previous softening at 115°) respectively. 

The behaviour of 4 : 4’-tetramethyldiamino-3-chlorodiphenylmethane 
and 2: 4'-tetramethyldiamino-5-chlorodiphenylmethane — towards 
cyanogen bromide and iodoacetonitrile is similar to that of the 
analogously constituted methyl compounds 5 and 7. The first-named 
base yields a dicyano-derivative, m. p. 157°; the corresponding 
dicyanomethyl compound and cyanomethyl-methiodide have m, p. 105° 
and 141°, F. B. 


Oxonium Compounds. III. Gerorce L. Srapnixov (J. Russ. 
Phys. Chem. Soc.,1913, 45, 1391—1414. Compare A., 1912, i, 971).— 
The greater part of this paper has been already abstracted (this vol., i, 
1183). 

The author further shows experimentally that, in the action of 3 
mols, of dipheny!lmethyl ethyl ether on magnesium propyl iodide under 
the conditions employed by T'schelincev and Pavlov (this vol., i, 461), 
part of the etherate passes into solution. During distillation, this 
etherate is subjected to a very high temperature (280°), and it is hence 
not surprising that it decomposes with formation of tetraphenylethane. 
Other results obtained by these authors are also criticised. 

Gorski’s results (this vol.. i, 462) are not new (see Oddo, A., 1911, 
i, 443). z. B®, 


Triphenylthiocarbinol. Danir~t Voritinper and Ernst Mirttaa 
(Ber, 1913, 46, 3450—3460).—Although triphenylcarbinol contains 
three phenyl groups its acid properties are no greater than those of an 
aliphatic alcohol. It has, however, more pronounced basic properties 
than any other tertiary alcohol, and shows a marked tendency to lose 
its hydroxyl group. 

This behaviour is in accordance with the rules laid down by 
Vorlinder (A., 1902, i, 309), according to which the reactivating 
influence of unsaturated groups on adjacent atoms or groups attains a 
maximum in the 3:4-position. The unsaturated phenyl groups in 
triphenylearbinol occupy the 3 : 4-position with respect to the oxygen 
atom, which, therefore, is very mobile and readily separates from the 


4 3 . 
molecule in the form of hydroxyl: (C—C)-C-O-H. In order to ascertain 
the effect of substituting sulphur in place of oxygen in the above 
system, the authors have examined the behaviour of triphenylcarbiny]l- 


4u 2 


ee,/,- oo 
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mercaptan, and find that, in accordance with the above rule, it shows a 
marked tendency to rupture between the sulphur and central carbon 
atoms. Its acid properties are scarcely more pronounced than those 
of hydrogen sulphide or methyl mereaptan. It dissolves in alkali 
hydroxides, but the salts thus formed are readily hydrolysed by water. 
It comparison with other thio-alcohols it shows a marked tendency 
to lose the thiol group. On treatment with concentrated sulphuric 
acid or perchloric acid it evolves hydrogen sulphide and is transformed 
into triphenylcarbinol. A similar decomposition occurs when the 
thiocarbinol is heated with acetic acid or acetic anhydride. With 
hydrogen chloride in benzene solution it yields hydrogen sulphide and 
w-chlorotriphenylmethane. When beiled with dilute aqueous alkali 
hydroxides it slowly forms the corresponding alkali sulphides. 

The behaviour towards silver salts is very characteristic. It 
instantly reacts with silver nitrate in alcvholic solution, yielding 
silver sulphide and triphenylcarbinol ; in this respect it resembles the 
hydrosulphides of the alkali-metals or metals of the alkaline earths. 
With silver perchlorate in benzene solution it forms silver sulphide 
and triphenylmethy! perchlorate. 

The benzoyl and acetyl derivatives, and also the methyl ether, 
resemble the parent substance in being readily ruptured between the 
sulphur and ceniral carbon atoms. Thus, the methyl ether on 
treatment with alcoholic silver nitrate yields the silver salt of methyl 
mercaptan, whilst with concentrated sulphuric acid or dilute hydro- 
chloric acid, the mercaptan itself is produced ; with alcoholic silver 
nitrate the benzoyl derivative yields silver thiobenzoate. 

The readiness with which triphenylcarbinylmercaptan suffers rupture 
between the sulphur and central carbon atoms indicates that the union 
between these atoms is very similar to that between the chlorine and 
carbon atoms in w-chlorotriphenylmethane. On the other hand, the 
union between the cyano-group and central carbon atom in triphenyl- 
acetonitrile is much more stable, for this compound does not react 
with silver nitrate, and is unattacked by sulphuric or perchloric 
acids. 

Attempts to prepare triphenylcarbinyl mercaptan and tripheny]- 
acetonitrile by the action of hydrogen sulphide and hydrogen cyanide 
on triphenylcarbinol were unsuccessful. 

By passing hydrogen sulphide into w-chlorotriphenylmethane al 
120—150°, triphenylmethane, sulphur, and hydrogen chloride were 
produced. 

Reduction of the thiocarbinol with sodium and alcohol yields 
triphenylmethane and sodium sulphide, whilst the action of chlorine 
in carbon tetrachloride solution gives rise to w-chlorotriphenyl- 
methane. 

The behaviour of triphenylmethy] disulphide, (CPh,),S,, has also 
been investigated. On treatment with perchloric acid it liberates 
hydrogen sulphide, but not so readily as the thiocarbinol. It is 
transformed by chlorine into w-chlorotriphenylmethane. 

Triphenylcarbinyl mercaptan [w - thioltriphenylmethane], CPh,’SH, 
prepared by saturating a solution of sodium ethoxide in ethyl alcohol 
with hydrogen sulphide and heating the resulting solution of sodium 
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bydrosulphide with w-chlorotriphenylmethane, separates from alcohol 
in long, white, prismatic crystals, m. p. 107°. The sodiwm salt is 
obtained by shaking an ethereal solution of the thiocarbinol with 
concentrated aqueous potassium hydroxide. The /ead and mercuric 
salts are also described. 

The acetyl and benzoyl derivatives, prepared by the action of the 
acid chlorides on the carbinol in pyridine solution, have m. p. 
139—141° and 185° respectively, and are decomposed by sulphuric 
acid with the evolution of hydrogen sulphide (compare Wheeler, 
A., 1902, i, 28; Meyer and Fischer, 1911, i, 120). 

Triphenylmethyl disulphide is obtained in colourless needles by the 
addition of sulphuryl chloride to an ice-cold, alcoholic solution of the 
sodium salt of the thiocarbinol; it becomes yellow, and begins to 
decompose at 140°, m. p. about 155°. 

Triphenylmethyl methyl sulphide, prepared by the action of methyl 
sulphate on a solution of the thiocarbinol in methyl-alcoholic sodium 
methoxide, or by heating the carbinol with methyl iodide and 
potassium hydroxide in methyl-alcoholic solution, has m. p. 105—106° 
(compare Meyer and Fischer, Joc. cit.). F, B. 


Action of Dimethylamine on the Iodohydrins of Styrene; 
Study of the Two Phenyldimethylaminoethanols. Marc 
TrrFENEAU and Ernest Fourneau (Bull. Soc. chim., 1913, [iv], 13, 
971—981).—The authors have confirmed Krassusky’s views that the 
formation of an amino-alcohol from achloro- or iodo-hydrin takes place 
through the intermediate formation of an ethylene oxide (compare A., 
1908,i, 139). The two isomeric styrene iodohydrins, OH:CHPh:CH,[and 
CHPhI°CH,°OH, both react with dimethylamine to give the same 
8-dimethylamino-a-phenylethanol, OH:CHPh:CH,°N Me,, which is also 
obtained by the interaction of styrene oxide and dimethylamine. It 
is a liquid, b. p. 132—133°/15 mm., D{ 1:021 (compare Tiffeneau, 
Ann. Chim. Phys., 1907, [viii], 10, 342). It yields a hydrochloride, 
m. p. 147°; a picrate, m. p. 35—40°; a benzoyl hydrochloride, m. p. 
210° (compare loc. cit.) ; a morpholone hydrochloride, m. p. 229°, from 
interaction in benzene solution with ethy! chloroacetate ; a methiodide, 
m. p. 225°; a methochloride, m. p, 199—200°, by the action of silver 
chloride on the methiodide. This methochloride, which is the hydro- 
chloride of secondary phenylcholine, gives an aurichloride, m. p. 154°, 
soluble in water, and a picrate, prismatic needles, m. p. 195°. 

Styrene methyliodohydrin reacts similarly with dimethylamine, yield- 
ing B-dimethylamino-a-methoxy-a-phenylethane, OMe*CHPh:CH,°NMe,, 
b. p. 105—107°/15 mm., 229—230°/760 mm. ; D{1:0013, which gives a 
hydrochloride, m. p. 228° ;, a hydriodide, w. p. 205°, and a methiodide, 
m. p. 180°, Styrene ethyliodohydrin similarly yields B-dimethyl- 
amino-a-ethoxy-a-phenylethane, b. p. 118—119°/19 mm., 229—230°/ 
760 mm., D{ 09623, giving a hydrochloride, m. p. 134°, a hydriodide, 
m. p. 153°, and a methiodide, m. p. 157°. 

In further proof that the styrene iodohydrin, CHPhI-CH,°OH, 
does not yield the corresponding dimethylaminoethanol, 
NMe,°CHPh’CH,-OH, 
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but the isomeric ethanol, the former has been prepared by other 
methods and characterised as follows : 

Phenylacety! chloride was brominated by direct addition of bromine 
to the acid chloride at 80°, the product being finally boiled with excess 
of alcohol, giving ethyl a-bromophenylacetate, b. p. 145°/15 mm. This 
substance reacts with dimethylamine in benzene solution to give ethyl 
a-dimethylaminophenylacetate, NMe,*CHPh:CO,Et, b. p. 1359/13 mm., 
which is readily reduced by sodium in absolute alcohol to a-dimethyl- 
amino-a-phenylethanol, NMe,*CHPh°CH,:OH, b. p. 185—138°/15 mm. 
and 248—250°/760 mm., solidifying at -—5°. The following derivatives 
have been prepared: hydrochloride, m. p. 114°; picrate, m. p. 115°; 
gold salt, m. p. 110°, decomposed on boiling with water, reduced 
gold being deposited ; benzoyl derivative, m. p. 165°; morpholone 
hydrochloride, m. p. 220°, sparingly soluble in alcohol; methiodide, 
difficult to crystallise ; methochloride [primary phenylcholine hydro- 
chloride], NMe,Cl*CHPh:CH,-OH, yielding a crystalline gold salt and 
a picrate, m. p. 165°. W. G. 


Electrolysis in Non-Aqueous Solvents. o-Nitrobenzoic Acid 
Solutions of Potassium o-Nitrobenzoate. Cart ScHa.t (Zeitsch. 
Elektrochem., 1913, 19, 830—833).— Berl (A., 1904, i, 282) showed that 
the electrolysis of fused organic salts led to results which differed from 
those obtained from the electrolysis of aqueous solutions of these salts. 
In the case of the sodium salt of o-nitrobenzoic acid melted with its 
free acid, the product was nitrobenzene, and not 2: 2’-dinitrodiphenyl 
as was expected. The author has electrolysed a 15% solution of 
potassium o-nitrobenzoate in o-nitrobenzoic acid at 160—170°, using a 
small porous pot as anode vessel and a beaker as cathode vessel. The 
anode consisted of 6—7 cms. of platinum wire wound into a spiral, 
and the cathode was a platinum foil 3 cms.x 7 cms. The electrolysis 
was carried out by a current of 5 amperes and 50 volts. During the 
electrolysis an odour of aniline was noticed. On allowing the fusion 
to cool, the cathode material contained a small quantity of a liquid 
with an isonitrile odour, and a black substance which dissolved in 
alkali and acid. ‘The anode vessel contained a little o-nitrophenol, a 
little 2 :2’-dinitrodipheny!, and a brown powder of undetermined 
composition. The experiment of Lilienfeld (D.R.-P. 1902, 147943) 
was repeated ; by this 2 :2’-dinitrodiphenyl should be obtained by the 
electrolysis of copper o-nitrobenzoate in aqueous solution. The author 
is unable to obtain any of this compound either under the specified or 
apy other conditions. J. F.S. 


Nitro-o-sulphobenzoic Acid and Some of its Derivatives. 
Martin Bet Srusps (Amer. Chem. J., 1913, 50, 193—204. Compare 
Taverne, A., 1906, i, 273).—If o-sulphobenzoic acid is treated with a 
mixture of fuming nitric and concentrated sulphuric acids, the 
mixture heated until all the nitric acid has been eliminated, and water 
added to the cooled product, 5-nitro-2-sulphobenzoic anhydride, 


ning 
NO,-0,H,<o9>>0, 


m, p. about 212° (uncorr.), separates in white crystals. Polassiun 
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hydrogen 5-nitro-2-sulphobenzoate crystallises with 1H,O, the dead salt 

with 2H,0, the barium salt with 3H,O, and the copper salt with 

2H,0 ; the ‘calcium salt also contains water of crystallisation, whilst 

the’ potassium salt is anhydrous. On treating the chloride, 
NO,°C,H,(SO,Cl): COC, 

a yellow oil, with dry ammonia, the  sulpinide, 


NO,°C ioe 2>NH, 


is produced ; its sodium salt win onal with 1H,0. When the ethyl 

ester of the chloride, NO,*C,H,(SO,Cl)-CO,Et, obtained as an oil by 

the action of alcohol on the chloride, is neutralised with barium 

carbonate, barium ethyl 5-nitro-2-sulphobenzoute, 
[NO,°C,H,(CO,Et)*SO, |, Ba,3H,0, 

is produced, which forms colourless needles. E. G. 


Characterisation of 3:5-Dibromotyrosine. Cart Ta. MORNER 
(Zeitsch. physiol. Chem., 1913, 88, 124—137).—In view of its 
importance as a product of hydrolysis of a natural protein (gorgonin), 
3 :5-dibromotyrosine has been studied in detail. 

Dibromo-l-tyrosine crystallises anhydrous in long, slender needles 
grouped in voluminous bundles or balls, or with 2H,O in thin plates 
similar to benzoic acid. It has [a]? + 1°3°. 

Dibromo-di-tyrosine crystallises +H,O in transparent, four-edged 
prisms or thick plates. It is nearly twice as soluble in water as the 
l-isomeride. Both forms have m. p. about 245° (much decomp.). They 
are stable to concentrated sulphuric and hydrochloric acids even on 
heating. ‘The bromine atoms are removed quantitatively on heating 
with zine dust. E. F. A 


Ketens. XXIV. Mixed Diphenylacetic Anhydrides and 
their Decomposition. Hermann Sraupineer, E. ANTHES, and 
H. Scunemwer (Ber., 1913, 46, 3539—3551).—It has been previously 
shown (Staudinger and Ott, A., 1908, i, 602) that anhydrides of 
malonic acid decompose when heated, yielding carbon dioxide and 
ketens. The scope of this method of preparation is greatly limited 
by the difficulty of preparing such anhydrides, and the authors have 
therefore investigated the behaviour of mixed anhydrides of malonic 
and other acids (compare Staudinger and Bereza, A., 1909, i, 83) which 
can be readily prepared by the action of ketens on malonic acid. 

The authors have prepared a series of mixed anhydrides by the 
action of diphenylketen on derivatives of malonic acid. These are 
stable, well-crystallised substances which appear to be unimolecular, 
and thus differ remarkably from the amorphous, polymerised dimethyl- 
and diethyl-malonic anhydrides (A., 1908, i, 939). An anhydride 
could not, however, be obtained from malonic acid itSelf, decomposition 
occurring in this case at a low temperature with formation of diphenyl- 
acetic anhydride and brown, resinous products. 

The action of heat on the mixed anhydrides causes a primary 
dissociation into diphenylacetic anhydride and the corresponding 
malonic anhydride ; the latter then loses carbon dioxide to yield the 
keten. Dimethylketen and diethylketen can be obtained in this 
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manner from dimethyl- and diethyl-malonic diphenylacetic anhydrides 
respectively. In the latter case, however, small quantities of dipheny|- 
keten are also produced. This is attributed to the partial decom- 
position of diphenylacetic anhydride into diphenylketen and dipheny]- 
acetic acid, the latter substance also uniting with a portion of the 
diethylketen and thus reducing the yield of the latter. A similar 
secondary decomposition occurs quantitatively during the decom- 
position of benzylidenemalonic diphenylacetic anhydride, so that the 
product of the reaction is diphenylketen instead of the expected 
benzylideneketen, whilst the desired ketens were also not obtained 
from isopropylidenemalonic diphenylacetic anhydride and dichloro- 
malonic diphenylacetic anhydride. Ethylchloroketen, on the other 
hand, was readily obtained from ethylchloromalonic diphenylacetic 
anhydride. 

The mixed anhydrides are prepared by the addition of dipheny]- 
keten to very concentrated solution or suspension of the malonic acid 
in absolute ether, reaction being allowed to proceed in an atmosphere 
of carbon dioxide. After a period which depends on the derivative of 
malonic acid employed, the mixed anhydride separates in the 
crystalline state. The m. p.’s of the products depend somewhat on the 
manner of heating. 

Dimethylmalonic diphenylacetic anhydride, CMe,(CO-O-CO-CHPh,),, 
has m. p. 91° (decomp.). When heated at the ordinary pressure, it 
yields only small qnantities of dimethylketen ; when decomposed in a 
vacuum, however, the yield of the latter amounts to 50%. The liquid, 
polymeric compound (Staudinger and Klever, A., 1907, i, 424) of 
dimethylketen appears to be formed in small quantity, whilst the 
residue consists of almost pure diphenylacetic anhydride. 

Diethylmalonic diphenylacetic anhydride, m. p. 94°, when heated in a 
vacuum gives a 64% yield of diethylketen ; at a somewhat higher 
temperature, diphenylketen is evolved, which is identified by conver- 
sion into diphenylacetanilide. 

Diphenylacetic anhydride is obtained by the action of diphenylketen 
on an ethereal solution of ethylmalonic acid. The products of the 
decomposition of ethylmalonic anhydride have not yet been investigated. 

Benzylidenemalonic diphenylacetic anhydride, m. p. 103°, is more 
stable than the preceding compounds. When heated to 180° in a 
vacuum, it yields diphenylketen. Cinnamie and diphenylacetic acids 
are obtained by saponification of the residue from the distillation. 

isoPropylidenemalonic diphenylacetic anhydride, m. p. 101°, decomposes 
slowly at its melting point. When distilled in a vacuum it yields 
diphenylketen ; the residue consists of dark brown, pasty mass, which 
is probably formed by the rapid polymerisation of the keten and 
subsequent decomposition of the polymerisation product. 

Dichloromalonic diphenylacetic anhydride, m. p. 74° (decomp.), is an 
unstable substance, which slowly decomposes at the ordinary tempera- 
ture. When heated, it yields more than the calculated quantity of 
carbon dioxide, and, at a higher temperature, evolves hydrogen chloride. 
Dichloroketen has not been isolated. 

Ethylchloromalonic acid, m. p. 101—102°, is obtained by boiling an 
absolute ethereal solution of ethylmalonic acid with sulphury] chloride 
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(compare Conrad and Reinbach, A., 1902, i, 529), It combines with 
diphenylketen, yielding ethylchloromalonic diphenylacetic anhydride, 
m. p. 95—96°, which, when heated in a vacuum, gives ethylchloroketen, 
CEtClC:0, The'latter condenses at —80° to yellow oily drops which 
in a few minutes, become transformed into a white solid mass. 
Attempts to obtain the unpolymerised keten at -— 180° were unsuc- 
cessful. In ethereal solutions at — 80°, it can only be preserved for 
a short time. The keten vapours dissolve in ether with a yellow 
colour, but, after a few seconds, the solution becomes colourless and, 
on removal of ether, the keten remains as a glassy, somewhat viscous 
mass, which is no longer completely soluble in the solvent. ‘The keten 
polymeride is soluble in carbon disulphide, and melts indefinitely at 
84—-86°. When heated, it decomposes completely, evolving hydrogen 
chloride and probably chlorobutyry] chloride. 


Ethylcbloroketen unites with aniline to form chlorobutyranilide. 
H. W. 


Conversion of Triphenylmethyl into Triphenylacetic Acid. 
ALEXANDER I, Gorski (J. Russ. Phys. Chem. Soc., 1913, 45, 1454—1460). 
—In consequence of the varying behaviour of heated and non-heated 
ethereal solutions of magnesium triphenylmethyl chloride towards 
aromatic aldehydes, Schmidlin (A., 1906, i, 392; 1907, i, 26, 601 ; 
1908, i, 239 ; this vol. i, 50) assumes the existence of two isomeric 
organo-magnesium compounds of w-chlorotriphenylmethane: a normal, 
stable B-compound, which gives B-benzopinacolin with benzaldehyde, 
and an unstable quinonoid a-compound, which gives p-benzoyltri- 
phenylmethane. 

Tschitschibabin (A., 1907, i, 1022) is, however, of the opinion that 
only one such organo-magnesium compound exists. 

Since the experimental results given by Schmidlin in support of his 
assumption were not obtained under the conditions in which the con- 
version of the a- into the B-compound actually occurs, the author has 
investigated the reaction further. By passing dry carbon dioxide into 
a heated mixture of a benzene solution of triphenylmethy] and the 
etherate of magnesium iodide, he has succeeded in obtaining good 
yields of triphenylacetic acid and triphenylmethane ; decomposition of 
the products by means of water failed to give any appreciable amount 
of triphenylmethy! peroxide. This result is regarded as evidence in 
favour of Tschitschibabin’s view that Schmidlin’s a-compound is really 
a mixture of an ethereal solution of triphenylmethyl with the etherate 
of magnesium chloride. Tt. Be F: 


a-p-Nitrophenyl-8-hydroxythionaphthen. Hxrmann APITZSCH 
(Ber., 1913, 46, 3091—3103. Compare A., 1909, i, 46).—p-Witro- 
benzylthiosalicylic acid [2-p-nitrobenzylthiolbenzoic acid |, 

NO,°C,H,°CH,°S°C,H,°CO,H, 

practically colourless, shining prisms, m. p. 215°5° (corr.) after soften- 
ing at 200°, is prepared by the addition of an alcoholic solution of 
p-nitrobenzyl chloride to an aqueous alcoholic solution of sodium 
thiosalicylate [o-thiolbenzoate] and acidification of the mixture with 
hydrochloric acid. It dissolves in alkali to a pure yellow solution, 


‘ 
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which becomes dark reddish-brown on warming, and from which a 
definite compound could not be isolated. Small quantities of p-nitro- 
benzyl 2-p-nitrobenzylthiolbenzoate, 
NO,°C,H,°CH,°S:C,H,°CO-0-CH,:C,H,°NO,, 

pale yellow crystals, m. p. 194°, are obtained as by-product in the 
preparation of the acid. Methyl alcohol and hydrochloric acid 
transform the acid into its methyl ester, m. p. 111—112°, which is 
also obtained by the action of p-nitrobenzyl chloride on methyl thio- 
salicylate in methyl alcoholic solution in the presence of the calculated 
amount of 2N-potassium hydroxide. When boiled: with a methyl 
alcoholic solution of sodium methoxide and subsequently carefully 
acidified with acetic acid, the methyl ester is converted into 2-hydrowy- 


1-p-nitrophenylthionaphthen, C,H ,< C§OM)S 0-08 ,°NO,, which exists 


in a yellow ketonic form, a red enolic form, and as an orange-red 
mixture. The forms readily pass into one another, so that definite 
directions for the productions of a definite modification cannot readily 
be given. The red form, however, which decomposes at 195° after 
previous softening, is obtained when this crude product is crystallised 
from aqueous alcohol. From ethyl acetate, chloroform, or glacial 
acetic acid solution, the yellow keto-form frequently separates in well 
defined, rhombohedri-c crystals, usually mixed with the red needles. The 
mixed form is obtained from solutions of the crude product in benzene, 
toluene, or xylene in the form of thin, orange-red needles, which are 
stable and do not become yellow on drying. 

In the following experiments the red modification was used. When 
treated with an equivalent quantity of sodium methoxide in absolute 
alcoholic solution, the sodium salt, C,,H,O,NSNa, blue needles, is 
obtained. Benzyl chloride in the presence of alkali in aqueous 
alcoholic or absolute alcoholic solution yields two benzyl derivatives, 
greenish-yellow needles, m. p. 143°5° after softening at 142°, and 
almost colourless, irregularly formed needles, m. p. 144—145° (corr.), 
which can be separated by crystallisation from alcohol. A mixture of 
the two forms melts at 120°. Treatment with ethyl bromide leads 
to the formation of only one ethyl derivative, yellow needles, 
m. p. 109°5°. 

2-Hydroxy- soars aye MOHYe, then, 


OH, <© (OF)S0-0,H, -NH,, 


is obtained by the reduction of an alkaline, aqueous alcoholic solution 
of the nitro-compound by sodium hyposulphite. The substance is 
purified with difficulty, since it is readily decomposed when warmed in 
indifferent solvents. It forms white needles, m. p. 130° (corr.), which 
are sensitive to the action of iight and air. ‘The picrate, brown 
needles, begins to decompose at 165°. The salts with mineral acids are 
generally sparingly soluble and decompose readily. The owalate is 
converted by nitric acid into a diazonium salt, which couples with 
R-salt in alkaline solution. 

o-Benzylthiolbenzoic acid, needles, m. p. 189°, is formed from benzyl] 
chloride, thiosalicylic acid; and potassium carbonate in boiling aqueous 
alcoholic solution. 


poses 
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Methyl 2-0-nitrobenzylthiolbenzoate, m. p. 122°5° (corr.), and methyl 
2-m-nitrobenzylthiolbenzoate, rhombohedric plates, m. p. 88—89° (corr.), 
are obtained from methy] thiosalicylate, 2V-potassium hydroxide, and 
the requisite nitrobenzyl chloride. They resemble the non-nitrated 
benzylthiosalicylic acid, in that they do not yield a condensation 
product when boiled with aqueous alcoholic alkali. H. W. 


Vinylphthalimide. Marcen Bacusrez (Ber., 1913, 46, 
3087—-3089).—Since phthalylglycyl chloride decomposes when heated 
into carbon monoxide and chloromethylphthalimide (Gabriel, A., 198, 
i, 181), whilst a-phthaliminoisobutyryl chloride decomposes according 
to the scheme : 

C,H,0,-N-CMe,*COCI —> CO + HCl + C,H,0,-N-CMe:CH, 
(Gabriel, ‘A, 1911, i, 982), the author has examined the action of 
heat on a-phthalylalany] chloride (A., 1908, i, 182), and has 
thereby obtained small quantities of vinylphthalimide, 

C,H,0,:N°CH:CH,, 
rhombic plates, m. p. 86°. Attempts to improve the yield by the 
addition of traces of zinc chloride or aluminium chloride were un- 
successful. The substance unites with bromine to form phthalimino- 
aB-dibromoethane, needles, m. p. 123—124°, which rapidly decomposes 
when preserved in the presence of moisture. 

A further attempt was made to prepare vinylphthalimide by the 
abstraction of hydrobromic acid from £-bromoethylphthalimide (com- 
pare Johnson and Jones, A., 1911, i, 455) by the action of sodium 
phenoxide in alcoholic solution. Phenoxyethylphthalimide, m. p. 
129—130° (Schmidt, A., 1890, 372), was thereby obtained. 

Small quantities of vinylphthalimide were obtained by the action of 
eo" oxide on f-hydroxyethylphthalimide (compare Cabriel, 

, 1905, i, 265). H. W. 


Toad Venom. Henrich WIELAND and Frizeprich Jos, WEIL 
(Ber., 1913, 46, 3315—3327).—Bufotalin, the poisonous principle of 
the toad first isolated in an amorphous condition by Faust 
(A., 1902, i, 446), has now been obtained in the crystalline state. It 
has the composition C,,H,,0,, is faintly dextrorotatory and neutral 
in character. Alkali converts it intu the unsaturated bufotalic acid, 
proving bufotalin to bea lactone. The other two oxygen atoms are 
present as alcoholic hydroxyl groups. Concentrated hydrogen chloride 
in the cold eliminates two molecules of water, forming a pale yellow, 
crystalline compound, C,,H,,0., bufotalien. It takes up two atoms 
of hydrogen in presence of palladium black. 

Acetyl chloride in pyridine or warming with acetic anhydride 
converts bufotalin into a doubly acetylated ether, one hydroxyl group 
in each molecule being acetylated and the two molecules united 
through oxygen. Treatment of this diacetyl ether with concentrated 
hydrochloric acid forms a yellow, strongly unsaturated compound, 
C,,H,,0,. The same compound is obtained on heating bufotalein 
with acetic anhydride, which effects direct acetylation on the carbon. 
Acetic anhydride is added directly to the C:C complex from which 
acetic acid is subsequently eliminated. 
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During the conversion of diacetylbufotalin ether into acetyl 
bufotalin, the bridge oxygen is first eliminated as water. The single 
molecules, -C(OAc):CH-, undergo rearrangement to a saturated 
diketone, -CO-CHAc-, which loses water to form the doubly 
unsaturated monoketone, -CH:CH:CH:CAc-. The analogy between 
bufotalin, C,,H,.(OH),°CO,H, and cholic acid, C,.H,,(OH),*CO,H, is 
emphasised. The unsaturated derivatives of both groups give 
Liebermann’s characteristic cholestol reaction with acetic anhydride 
and sulphuric acid. 

Bufotalin is not identical with bufagin, C,,H,,O,, obtained from the 
tropical toad by Abel and Macht (A., 1912, ii, 1193). 

Bufotalin has m. p. 148° (decomp.), [a] + 5°4°; it dissolves in 
concentrated sulphuric acid with an orange-red coloration which 
becomes deep red on standing and shows a green fluorescence. 

Bufotalien forms pale yellow platelets, m. p. 219°. Acetylbufotalien 
separates in lustrous, yellow platelets grouped in rosettes, m. p. 184° 
(decomp.). Diacetylbufotalin ether forms colourless, lustrous platelets, 
m. p. 264° to a red liquid. E. F. A. 


Action of Chloroacetic Acid on Phenolcarboxylic Acids 
and Nitrophenols. Ricnarp Meyer and Casimir Duczmau (Ber., 
1913, 46, 3366—3379).—Although the reaction of chloroacetic acid 
with alcohols and phenols producing ethers according to the equation 
R:OH + CH,Cl-CO,H = HCl+OR-CH,°CO,H is a fairly general one, 
it is usually understood that this reaction fails with salicylic acid. 
The authors find that the reaction can be effected with salicylic acid, 
although less readily than with most other substances, and, indeed, 
mere mention of this fact has already appeared (Bogisch, Diss., 
Stuttgart, 1889), although it has not found its place in the usual 
literature. The behaviour of the isomeric hydroxybenzoic acids and 
of the nitrophenols towards chloroacetic acid is also investigated. 

The most satisfactory procedure for the reaction with salicylic acid 
is to dissolve equimolecular quantities of this substance and chloro- 
acetic acid in a concentrated solution of a termolecular quantity of 
sodium hydroxide. The sodium salt of o-carboxyphenoxyacetic acid 
separates, and the reaction can be completed by heating for some 
hours on a water-bath. Any salicylic acid in the liberated acid 
product can be removed by extraction with ether. The yield of 
o-carboxyphenoxyacetic acid, CO,H*C,H,*O-CH,°CO,H, m. p. 190—192°, 
calculated on the salicylic acid consumed amounts to approximately 
80%. 

m-Hydroxybenzoic acid, dissolved in sodium hydroxide solution of 
35% strength, when gradually treated with ch!oroacetic acid gave rise 
to m-carboxyphenoxyacetic acid, m. p. 206—207°. 

When equimolecular quantities of ethyl chloroacetate and sodium 
m-hydroxybenzoate are heated together in a sealed tube at 170° for 
thirty hours, ethyl m-hydroxybenzoyloxyacetate is obtained as a viscous 
oil, which can be hydrolysed by sodium hydroxide solution at 3° to 
m-hydroxybenzoyloxyacetic acid, 

CO,H:CH,°0°CO:C,H,°OH, 
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prisms, m. p. 138—140°. On warming with sodium hydroxide 
solution it is hydrolysed to m-hydroxybenzoic acid. 

When treated in boiling sodium hydroxide solution (35%) with an 
equimolecular quantity of chloroacetic acid, p-hydroxybenzoic acid is 
converted into p-carboxyphenoxyacetic acid, m. p. 278°. 

The action of ethyl chloroacetate on sodium p-hydroxybenzoate is 
similar to the meta-compound and requires similar conditions ; the 
product is an oily ethyl ester, which on hydrolysis with cooled sodium 
hydroxide solution yields p-hydroxybenzoyloxyacetic acid, 

CO,H-CH,°0°CO-C,H,°OH, 
silky needles, m. p. 174—175°. 

o-Cresotic acid when treated in sodium hydroxide solution with 
chloroacetic acid produces 3-carboxy-o-tolyloxyacetic acid, needles, 
m. p. 203—204°. In a similar manner, m-cresotic acid gives rise to 
4-carboaxy-m-tolyloxyacetic acid, nodular aggregates, m. p. 164—165°, 
whilst the p-cresotic acid yields 3-carboxy-p-tolyloxyacetic acid, leaflets, 
m. p. 185°. 

1: 2- and 2:3-Hydroxynaphthoic acids were likewise applied to this 
synthetic reaction, sufficient sodium hydroxide being used to just 
neutralise the acid reagents. The former acid gave rise to 2-carboxy- 
l-naphthoxyacetic acid, silky needles, m. p. 206—207°, whilst the 
2: 3-isomeride produced 3-carboxy-2-naphthoxyacetic acid, leaflets, 
m. p. 224—225°. 

Chloroacetic acid acts quite normally on the sodium salt of 
2:4-dinitrophenol, but as the product is rather unstable, excess of 
alkali must be avoided ; the resulting 2: 4-dinitrophenoxyacetic acid 
had m. p. 147—148°. 

No success attended attempts to obtain a condensation product of 
chloroacetic acid with picric acid, even when the latter was applied as 
the silver salt ; as free picric acid and silver chloride were produced, 
it is probable that the primary product underwent immediate 
decomposition. 

In all the above cases especial attention was given to the yields of 
the products, and although the interaction of o- and p-nitrophenols 
with chloroacetic acid had already been investigated, experiments were 
performed to determine the yields; m-nitrophenol was found to 
behave similarly to the others, producing 3-nitrophenoxyacetic acid, 
needles, m. p. 154—155°. 

None of the above substances gives a quantitative result; it is 
found that the ortho-compounds give by far the poorest yields, and the 
difficulty of reaction observed with salicylic acid is evidently to be 
attributed to its ortho-configuration. With the meta- and para- 
compounds the yields are much better, the para-compounds being the 
more satisfactory. D. F. T. 


The Condensation Product of Methyl 2: 3-Hydroxynaph- 
thoate with Benzaldehyde. Lxo Rostav (MJonatsh., 1913, 34, 
1503—1518. Compare Friedl, A., 1910, i, 741 ; also the three follow- 
ing abstracts)—As Friedl has already shown, the chlorine atom of 
methyl 1-a-chlorobenzyl-2-naphthol-3-carboxylate, the product obtained 
when hydrogen chloride is passed into a cold mixture of the above 
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substances, is highly reactive. Many reactions are now described in 
which this property is exemplified. 

On condensation in presence of sodium in benzene, the compound 
yielded methyl aB-diphenylethane-af-bis-2-naphthol-3-carboxylate, 

C,H,Ph,|C,,H,(OH)-CO,Me},, 
in microscopic prisms, m. p. 227°, which gave violet-red solutions in 
sulphuric acid. When boiled with p-cresol in benzene, it formed 
methyl 1-a-p-tolyloxybenzyl-2-naphthol-3-carboxylate, 

C,H,Me-O-CHPh:C,,H,(OH)-CO,Me, 

in microscopic leaflets, m. p. 192—193°, whilst thymol yielded methy/ 
l-a-thymoaxybenzyl - 2 - naphthol-3-carboxylate, in yellow, microscopic, 
rhombic leaflets, m. p. 187—188°. 

The chlorine atom in the benzyl group was also replaced by bases, 
and the following compounds were obtained : from p-aminoazobenzene, 
the a-benzeneazoanilino-derivative, slender, orange-yellow needles, 
m. p. 221°; from carbamide, the a-carbamido-derivative, only one 
amino-group reacting, small, faintly yellow prisms, m. p. 194—195° 
from benzylamine, the a-benzylamino-derivative, long, rectangular 
plates, m. p. 105—106°, hydrochloride, m. p. 172° (decomp.); from 
piperidine, the a-pipertdino-derivative, greenish-yellow, m. p. 145—146°, 
unstable hydrochloride, m. p. 174—175°; from phenylhydrazine, the 
a-phenylhydrazino-derivative, lemon- -yellow, hard rosettes, m. p. 188°; 
from ethyl sodiomalonate, the mixed eséer, 

CH(CO,Et),*CHPh: CioH; (OH):CO,Me, 
long, yellow prisms, m. p. 130—131°. 

It was expected that with pyridine the substance might react in its 
ketonic form and yield an o-quinone, but a pyridinium chloride, 
C,H;NCl-CHPh:C,,H,(OH)-CO,Me, was precipitated as a yellow 
powder, decomp. 162—163°, when the base was added to a solution of 
the compound in benzene. The aqueous solution, especially with 
silver oxide, soon deposited methyl 1l-a-hydroxy-benzyl-2-naphthol-3- 
carboxylate (Friedl, Joc. cit.), and potassium hydroxide gave, in 
addition, the above ethane derivative. Quinoline behaved similarly, 
but no pure product could be isolated. 

Colour reactions with ferric and stannic chlorides, sulphuric and 
perchloric acids are described. J.C. W. 


Condensation of p-Tolualdehyde with Methyl 2:3-Hydroxy- 
naphthoate. Marius Resex (Monatsh., 1913, 34, 1519—1546).— 
Methyl 2 : 3-hydroxynaphthoate, which, with the ethyl ester, has been 
crystallographically examined by von Lang, condenses just as readily 
with p-tolualdehyde under the influence of hydrogen chloride or bromide 
as it does with benzaldeliyde. Methyl 1-a-chloro-p-methylbenzyl-2- 
naphthol-3-carboxylate, C,H,Me*CHC!°C,,H,(OH)-CO,Me, forms pale 
yellow, microscopic tablets, m. p. 143—145°, which give various 
colour reactions with sulphuric and perchloric acids and stannic and 
ferric chlorides. The a-bromo-derivative forms yellow, glittering, flat 
leaflets, m. p. 157—159°. In the case of hydrogen bromide, a good 
yield of the condensation product was obtained when molecular 
quantities of the reacting substances were diluted with ether. From 
such a solution, hydrogen chloride gave no crystals for some days, 
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when, finally, a condensation product of the a-chloro-derivative with 

more ester, namely, methyl p-xylylidenebis-2-naphthol-3-carboaylate 

(p-tolyl-di-2-hydroxy-3-carbomethoxynaphthylmethane), 
C,H,Me-CH[C,,H,(OH)-CO,Me},, 

was obtained in well-defined prisms, m. p. 218—222°, which crystallised 

with 4 mol. of chloroform. 

On adding water to a cold acetone solution of the a-bromo-deriv- 
ative, methyl 1-a-hydroxy-p-methylbenzyl-2-naphthol-3-carboxylate, 

C,H,Me’CH(OH):-C,,H,(OH)-CO,Me, 
crystallises in yellow, rhombic leaflets, m. p. 155—158°. This com- 
pound tends to condense to an ether, especially in presence of alcohol 
or hydrochloric acid, or on melting. When the a-chloro-derivative 
was boiled with moderately strong hydrochloric acid, the same com- 
pound, methyl aa’'-omidobis-1-p-methylbenzyl-2-naphthol-3-carboxylate, 
O[CH(C,H,Me):C,,H,(OH)-CO,Me},, 
was obtained in yellow, micro-leaflets, m. p. 216°5—219°. The speed 
of the action with water was roughly determined at ordinary 
temperatures. 

When warmed with acetic anhydride and sodium acetate, the yellow 
halogen compounds became colourless, and an amorphous, acetylated 
derivative, which could not be crystallised, was obtained. Methyl 
alcohol condensed with the compounds to form methyl 1-a-methoxy- 
p-methylbenzyl-2-naphthol-3-carboxylate, 

C,H,Me*-CH(OMe):C,,H,(OH):CO,Me, 

in microscopic prisms, m. p. 178—180°5°. The a-halogen atom in the 
xylyl group was also replaced by a number of alcohol- and basic 
radicles, and the following corresponding condensation products ob- 
tained: a-ethory-derivative, stout, microscopic prisms, m. p. 
95°5—97'5°; a-propoxy-derivative, yellow, microscopic prisms, m. p. 
105°5—108°5°; a-phenoxy-derivative, faintly yellow prisms, m. p. 
175—176° ; p-tolyloxy-derivative, rectangular plates or leaflets, m. p. 
165°5—167°; a-thymoaxy-derivative, stout, microscopic needles, m. p. 
188—189°; a-anilino-derivative, pale yellow, m. p. 210—211°5°; 
a-phenylhydrazino-derivative, lemon-yellow needles, decomp. 140°; 
a-piperidino-derivative, silky needles, m. p. 172—173°5°; p-benzene- 
azoanilino-derivative, orange, short prisms, m. p. 210—210°5°, 
reddened by hydrochloric acid vapours. 

Methy] a-chloro-1-p-methylbenzyl-2-naphthol-3-carboxylate was hydro- 
lysed by adding hydriodic acid to a warm solution in acetic anhydride. 
p- Methylbenzyl-2-naphthol-3-carboaylic acid, 

C,H,Me-CH,°C,,H,(OH):CO,H, 
formed intensely yellow crystals, m. p. 249—250° (decomp.), and gave 
a white silver salt, decomp. 210°, from which the methyl ester, m. p. 
137—138°, was prepared. The latter was also present in the product 
from the above hydrolysis. 

Characteristic colour reactions are exhibited by all these compounds. 

J.C. W. 


Condensation of Anisaldehyde with Methyl 2: 3-Hydroxy- 
naphthoate. Fritz WeisHut (Monatsh., 1913, 34, 1547—1565).— 
Studies analogous to the foregoing were carried out with anisaldehyde. 
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Methyl 1-a-chloro-p-methoxybenzyl-2-naphthol-3-carboxylate, 
OMe:C,H,CHCI-C,,H,(OH)*CO,Me, 

formed yellow prisms, m. p. 171—173°, decomp. 185°, and gave a 
series of remarkable colour reactions with strong acids, due to the 
presence of a carbonium valence. Silver sulphate rendered a warm 
benzene solution violet-red ; the colour disappeared on cooling and 
returned on warming. The bromo-analogue had m. p. 162—164°. 
An attempt to prepare this compound by condensation in methy] 
alcohol solution gave as a by-product, methyl anisylidenebis-2-naphthol- 
3-carboxylate, OMe-C,H,*CH/{C,,H,(OH)-CO,Me}],, in pale yellow, 
microscopic crystals, m. p. 213—215°. 

Cold water precipitated from an acetone solution of the halogen 
derivatives, methyl l-a-hydroxy-p-methoxybenzyl-2-naphthol-3-carboxylate, 
which formed pale yellow leaflets, m. p. 129—-130°. The speed of the 
reaction with water was measured in the case of the a-chlorobenzyl., 
a-chloro- and a-bromo-anisyl! compounds of this series, and the 
influence of the methoxy-group and the halogen atom were deter- 
mined. The methoxy-group renders the lability of the halogen 
atom of the order of an ionic reaction, whilst the bromo-compounds 
are more reactive than the chloro-. Boiling water gave rise to 
methyl aa’-oxidobis-1-p-methoxyhenzyl-2-naphthol-3-carboxylate, 

O[CH(C,H,"OMe)-C,,H,(OH)-CO,Me},, 
in yellow prisms, m. p. (without crystal ‘sol vent) 202—204°, 

Methyl alcohol yielded methyl 1-a-p-dimethoxybenzyl-2-naphthol- 
3-carboxylate, OMe’C,H,*CH(OMe):C,,H,(OH)-CO,Me, in pale yellow, 
glittering tablets, m. p. 176—177°. Ammonia in benzene formed 
methyl iminobis-1-p-methoxybenzyl-2-naphthol-3-carboxylate, 

NH|[CH(C,H,:OMe):C,,H,(OH)-CO,Mel],, 
as a yellow substance, m. p. 145—148°. With carbamide in boil- 
ing acetone, methyl carbamido-s-bis-1-p-methoxybenzyl-2-naphthol- 
3-carboxylate, CO[NH-CH(C,H,*OMe)-C,,H,(OH)-CO,Me],, was ob- 
tained as a microcrystalline pow der, m. p. 187—189°. 

The following a-substituted condensation products were also pre- 
pared: a-anilino-, faint greenish-yellow, microcrystalline powder, m. p. 
191—192°; a-p-benzeneazoanilino-, small, orange needles, m. p. 
194—195° ; a-benzylamino-, faintly yellow crystals, m. p. 107—108°; 
a-piperidino-, pale yellow powder, m. p. 166—167°. The basic sub- 
stituents, in general, give rise to compounds which react in the enolic 
form, giving intense colours with ferric chloride, but not with strong 
acids. 

The a-hydroxyl and a-anilino-groups were replaced by the methoxy- 
group, merely on boiling the substances concerned with methy] alcohol. 
Similarly, hydrogen chloride reconverted the ether or the methoxy- 
compound into the a-chloro-derivative. J.C. W. 


Condensation of Methyl 2:3-Hydroxynaphthoate with 
p- and m-Nitrobenzaldehydes. Joser Srp (Monatsh., 1913, 34, 
1567—1591).—The influence of the nitro-group on the lability of the 
halogen atom in compounds analogous to the foregoing has been 
studied. A rough determination of the speed of the decomposition by 
cold water showed that the compounds were not half as reactive as 
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the unsubstituted ones, that the m-nitro-derivatives were more active 
than the para-isomerides and that, as before, bromine in the a-position 
is more labile than chlorine. 

Methyl 1-a-chloro-p-nitrobenzyl-2-naphthol-3-carboxylate, 

NO,°C,H,*CHCI°C,,H,(OH):CO,Me, 

formed pale yellow, glistening prisms, m. p. 227—228°5°. On boiling 
with water it yielded the a-hydroxy-derivative in lemon-yellow prisms, 
m. p. 188—190°, which gave the a-acefoxy-compound, short prisms, 
m. p. 185—187°5°, on boiling with acetic anhydride. The a-methoxy- 
compound, formed slender, very pale yellow prisms, m. p. 149—150°; the 
a-ethoxy-derivative, long, yellow, rectangular tablets, m. p. 116—117°; 
the a-phenoxy-derivative, white needles, m. p. (with 1} mols. C,H,) 
181—181°5°; the a-p-tolyloxy-derivative, pale yellow needles, m. p. 
180—180 5° ; the a-thymowy-derivative, yellow, microscopic prisms, m. p. 
208—209° ; the a-anilino-derivative, glistening, lemon-yellow tablets, 
with 2C,H,, m. p. 197°5—198°, without crystal solvent, pure yellow, 
m. p. 199—201°, colourless hydrochloride, m. p. 168—171°; the a-p-azo- 
benzeneanilino-derivative, long, velvety, dark yellow needles, m. p. 
154—156° ; the a-benzylamino-derivative, long, slender, white needles, 
m. p. 152—153° ; the a-piperidino-derivative, yellow, rhombic leaflets, 
m. p. 176°5—177°. In their colour reactions, as before, the compounds 
with bases exhibit enolic properties, whereas the ketonic form is more 
pronounced in the remaining compounds. 

Pyridine did not cause the total displacement of chlorine, but 
yielded the a-pyridinium chloride, 

NO,'C,H,°CH(C,NH,Cl)-C,,H,(OH)*CO,Me, 
in pale yellow, prismatic tablets, m. p. 110°, which were completely 
hydrolysed in aqueous solution, especially in presence of silver oxide, 
to pyridine and the a-hydroxy-compound. 

Methyl 1-a-bromo-p-nitrobenzyl-2-naphihol-3-carboxylate was obtained 
in yellow crystals, m. p. 207—208°. Hydriodic acid, however, yielded 
no crystalline product. 

Methyl 1-a-chloro-m-nitrobenzyl-2-naphthol-3-carboxylate had m. p. 
187—189°, and the bromo-analogue formed thin, pale yellow leaflets, 
with 10,H,, m. p. 177—178°. 0-Nitrobenzaldehyde, on the contrary, 
yielded no definite condensation product with methyl 2: 3-hydroxy- 
naphthoate. J.C. W. 


Hydroxy-and Dihydroxy-diphenylcarboxylic Acids. Matuius 
Murprovisc (Monatsh. 1913, 34, 1417—1441).—3 : 3’-Dihydroxy- 
diphenyl-4 : 4’-dicarboxylic acid, 3-hydroxydiphenyl-4 : 4’-dicarboxylic 
acid, and several of their derivatives have been prepared. 

Dianisidine was diazotised and converted into the nitrile and this 
was saponified, with difficulty, by boiling for seventy to eighty hours 
with alcoholic potassium hydroxide. The crude 3 : 3'-dimethoxydiphenyl- 
4:4'-dicarboxylic acid, being only sparingly soluble, was converted 
into the methyl ester and recovered from this by hydrolysis, as a white, 
microcrystalline powder, m. p. 270—271:5°. The potassium salt, 
C,,H,,0,K,,2H,O, forms long needles from dilute solutions in spirit, 
and the silver salt is a brown, crystalline powder. The methyl ester 
forms white leaflets, m. p. 170—171°. On heating either the ester or 
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the acid with hydriodic or hydrobromic acid, 3 : 3'-dihydroxydiphenyl- 
4:4'-dicarboxylic acid was obtained as a white, amorphous, sparingly 
soluble powder, m. p. 318° (decomp.). It gives a colourless solution in 
sulphuric acid, a deep violet coloration with alecholic ferric chloride, 
and apparently forms anhydrides under the influence of thionyl 
chloride. The methyl ester forms slender, colourless needles, m. p. 
213—215°, and is readily converted into methyl 3 : 3'-diacetoxydiphenyl- 
4: 4'-dicarborylate, which crystallises from alcohol in leaflets, m. p. 
140—142°. 

The methoxy-acid, in contrast to the hydroxy-acid, reacted smoothly 
with thionyl chloride, forming the acid chloride, C,,H,,0,Cl,, from a 
benzene solution of which, ammonia precipitated the amide. This 
forms large needles, C,,H,,0,N,,EtOH, from dilute alcohol, m. p. 
254—260° (260—261° alcohol-free). On condensing the acid chloride 
with benzene in presence of aluminium chloride, 3 : 3’-dihydroay-4 : 4’- 
dibenzoyldiphenyl, C,,H,,O,, was obtained. The ketone was purified 
by solution in alkali, reprecipitation by carbon dioxide, heating with 
hydriodic acid, and crystallisation from alcohol. It forms yellow 
needles, m. p. 215°5—-217°5°, gives a deep yellowish-green, fluorescent 
solution in sulphuric acid and a reddish-brown coloration with ferric 
chloride, It was converted by methyl sulphate into 3 :3'-dimethoxy- 
4:4'-dibenzoyldiphenyl, which forms colourless, flat needles, m. p. 
156—158°, 

As starting material for the preparation of the monobydroxy- 
compounds, technical ethoxybenzidine was chosen. This was converted 
into a black, apongy nitrile, which was then hydrolysed as before. 
Owing to the ready solubility of the acid, however, the crude product 
could not easily be purified. It was therefore hydrolysed by heating 
in phenol solution with hydriodic acid, and the crude 3-hydroxy- 
diphenyl-4 : 4’-dicarboxylic acid was esterified and recovered by bydrolysis. 
It forms a white, microcrystalline powder, m. p. 324—325°, crystallises 
with 1H,O from diluted methyl alcohol, and gives a violet ferric 
chloride reaction. The potassiwm salt, C,,H,O,K,,H,O, and the light 
brown silver salt were prepared. The methyl ester forms long, white, 
glistening needles or leaflets, m. p. 168°, and does not condense with 
benzaldehyde. Methyl 3-acetoxydiphenyl-4 : 4'-dicarboxylate crystallises 
in very soluble, flat needles, m. p. 119°. 

The isomeric mono-esters were prepared according to Wegscheider’s 
directions for hydroxyterephthalic acid (A., 1900, i, 658). Partial 
hydrolysis of the dimethyl] ester with potassium hydroxide yielded 
4'-methyl 4-hydrogen 3-hydroxydiphenyl-4 :4'-dicarboxylate, which could be 
separated from the dicarboxylic acid by benzene, in which the latter is 
insoluble. It has m. p. 240—241°5° (decomp.), gives a deep violet 
coloration with ferric chloride, and forms a potassium salt. 4-Methyl 
4'-hydrogen 3-hydroxydiphenyl-4 : 4'-dicarboxylate was obtained in small 
yield by heating the acid potassium salt with methyl iodide in a sealed 
tube. It crystallises from benzene in needles, m. p. 215—216°, which 
give no coloration with ferric chloride. 

Schmidt and Schall (A., 1906, i, 23) described 4-hydroxydiphenic 
acid as a yellow compound. The author also obtained a yellow product, 
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but on attempting to condense it with benzaldehyde it crystallised as a 
colourless compound, m. p. 246°5°, the impurity remaining dissolved. 
J.C. W. 


The Ethers and Esters of Hydroxyquinolphthalein. Friep- 
ricH KeHRMANN and Ricwarp Bere (Ber., 1913, 46, 3020—3028),.— 
When hydroxyquinolphthalein in solution in sufficient aqueous sodium 
hydroxide to form the normal salt is warmed with one and two-third 
times its weight of methyl iodide, the solution on acidification with 
acetic acid deposits the trimethyl ether (formula I), which frequently 


. | | 
\ fr te OO 
G G 
() omte7\7\“Nome EF) omer“ SZ“ Noe 
sat ee NAN ANA 
! 
Onan) Onn 


separates from a mixture of benzene and methyl alcohol in a feebly 
coloured, presumably lactonoid form; this on recrystallisation from 
methyl alcohol passes into the quinonoid form, orange-yellow, micro- 
scopic leaflets, m. p. 257°; the solution in alkali is yellow with a green 
fluorescence. The mother liquor from which the trimethyl ether 
has separated contains the sodium salt of the dimethyl ether (formula LI), 
and this substance is deposited as the hydrochloride on the addition 
of concentrated hydrochloric acid ; the free ether is liberated from its 
hydrochloride by the action of sodium acetate solution. This dimethyl 
ether, m. p. 270—271°, crystallises from methyl alcohol in reddish- 
brown prisms containing 1MeOH ; it dissolves in sodium hydrogen 
carbonate solution, giving the sodiwm carboxylic salt as a yellowish- 
red solution with a green fluorescence ; addition of sodium hydroxide 
solution causes the formation of the disodium salt, with an increase 
of the fluorescence ; silver salt, insoluble reddish-brown precipitate. 

On saturating a concentrated methyl-alcoholic solution of the 
trimethy] ether with hydrogen chloride and keeping for several weeks, 
needles of the chloride (formula III) are obtained. By treatment 
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with warm sodium acetate solution, this is converted into the free methyl 
ester of the trimethyl ether (formula IV), which crystallises from a 
mixture of benzene and methyl alcohol in orange-yellow, iridescent 
leaflets, m. p. 271—272°. 
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A similar esterification of the above-mentioned dimethyl] ether yives 
rise to an avalogous ester chloride, yellow needles, which on decomposi- 
tion by sodium acetate solution passes into the free ester of the dimethyl 
ether, red crystals, m. p. 248°. 

The action of methyl sulphate on a solution of the ester of the 
trimethyl ether in nitrobenzene solution gave rise to the methyl 
sulphate salt of the methyl ester of the tetramethyl] ether. From this 
“‘mixed” sulphate the more .ordinary salts were easily obtainable, 
and their solubility is found to be comparable with those of the 
corresponding potassium salts ; formula V is the chloride. 

The chloride, bromide, and iodide are very soluble, the nitrate, 
chlorate, dichromate, and persulphate are moderately soluble, whilst the 
perchlorate and platinichloride are sparingly soluble in water. If an 
aqueous solution of the nitrate is treated in the cold with an excess of 
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fairly concentrated sodium hydroxide solution, a precipitate is produced, 
which subsequently redissolves as the sodium salt of the tetramethyl 
ether carboxylic acid ; on the addition of acetic acid and warming, the 
tetramethyl ether lactone (formula V1), colourless prisms, m. p. 202°, 
is obtained. D. F. T. 


Resorcinolbenzein and Fluorescein. Friepricoh KEHRMANN 
(Ber., 1913, 46, 3028—3036).—A reply to von Liebig (A., 1912, i, 
376 ; this vol., i, 79, 865). In the case of derivatives of fluorescein 
with which von Liebig obtained results at variance with those of the 
author and his collaborators, the substances have been reinvestigated 
with entire confirmation of the earlier results, 

It has already been stated by Fischer and Hepp (A., 1895, i, 291) 
that the quinonoid dimethyl ether of fluorescein crystallises in two 
forms, namely, orange-yellow needles and deep red prisms. The 
difference in the m. p.’s recorded by von Liebig and by Kehrmann 
and Dengler (A., 1909, i, 249) is due to this dimorphism. Indeed, if 
a quantity of the orange-yellow needles is heated rapidly to 180°, it 
melts momentarily and resolidifies to melt again at approximately 
194°; under similar treatment the red prisms melt at 208°. 

The substance, m. p. 255°, obtained by von Liebig by the action of 
ammonia solution on the ether-irsoluble residue (correctly regarded as 
trimethylfluorescein chloride) from the reaction product of methyl 
sulphate and disodium fluorescein, is not a dimethyl ether of fluorescein, 
but contains almost 2% of nitrogen and probably represents a 
carbinylimide or a carboxylimide. D. F. T. 


Synthesis of Depsides, Moss Acids, and Tannins. Emi. 
FiscuHer (Ber., 1913, 46, 3253—3289).—A lecture before the German 
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Natural Science Congress (compare A., 1908, i, 892; 1909, i, 161, 
309 ; Fischer and Freudenberg, A., 1910, i, 265; 1911, i, 874; 1912, 
i, 471, 887; Fischer and Hoesch, A., 1912, i, 859, etc.). The following 
facts are new. Evernic acid is dissolved by an ethereal solution of 
diazomethane after a time, and converted into the crystalline neutral 
ester, which is identified as methyl trimethyl-lecanoric acid. The con- 
stitution of evernic acid is thus established. Pentasalicyloglucose and 
the corresponding derivative of caffeic acid have been prepared, also 
pentacinnamoyl derivatives of a- and £-glucose, galsectose, and 


mannose. Penta-acetyl mannose has m. p. 114—116°, [a] — 24°8°. 
E. F. A. 


Humic Acids. IV. Investigations of Tacke and Siichting 
Eueen Guity (Bied. Zentr., 1913, 42, 655—659 ; from Mitt. K. Bayr. 
Moorkulturanst., 1912, Heft. 5).—A reply to Tacke and Siichting (A., 
1912, i, 473), in which the non-existence of humic acids is maintained. 
Further experiments showed that peat has no action on calcium 
oxalate; and that bases absorbed by Sphagna can be extracted by 
water free from carbon dioxide. The various results obtained with 
peat, such as the liberation of iodine from its salts, the inversion of 
sucrose, and the production of hydrogen from peat and iron are 


not considered sufficient evidence that humic acids exist. 
N. H. J. M. 


The Autoxidation of Organic Compounds. I. Autoxidation 
of Aromatic Aldehydes. Hermann Straupincer [with E. Hene and 
J. Proprom (Ber., 1913, 46, 3530—3535).—!t has been previously 
shown (A., 1911, i, 877) that diphenylketen reacts more readily with 
methoxy- or dimethylamino-substituted aromatic compounds than with 
the unsubstituted substances, and similar observations have been made 
during experiments on the action of oxalyl chloride on carbonyl com- 
pounds (A., 1909, i, 905). The authors have therefore been led to the 
determination of the rate of autoxidation of benzaldehyde and a 
number of its p-substituted derivatives. 

Weighed quantities of benzaldehyde, p-methoxybenzaldehyde, 
p-hydroxy benzaldehyde, and p-dimethylaminobenzaldehyde were heated 
with an excess of oxygen in closed flasks at 131° and the amount of 
oxygen absorbed was estimated. Ina second series of experiments, a 
regular stream of oxygen was bubbled through the aldehyde, the course 
of the reaction being followed by estimation of the acid formed. At 
131°, however, dimethylaminobenzoic acid readily evolved carbon 
dioxide ; a temperature of 80° was found suitable. The results show 
that p-dimethylaminobenzaldehyde is much less autoxidisable than 
anisaldehyde, which, however, is less affected than benzaldehyde. 
This is inexplicable on Engler and Weissberg’s hypothesis that the 
primary product during autoxidation is formed by the addition of a 
molecule of oxygen to the unsaturated carbonyl group ; it is, however, 
to be expected if Baeyer and Villiger’s supposition is adopted that the 
addition of the oxygen molecule is accompanied by dissociation of the 


hydrogen atom, Ph-C<j} +0°0 —> Ph-C<O 44 (Ay 1900, i, 437). 
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If Staudinger’s views as to the asymmetric nature of the inter- 
mediate compound are accepted, the hydrogen atom would be 
more firmly attached to the strongly unsaturated carbonyl group of 
p-dimethylaminobenzaldehyde than to the relatively saturated carbonyl 
group of benzaldehyde, and therefore less capable of addition to 
the oxygen molecule. From this point of view, o-methoxybenz- 
aldehyde should be the least readily, and m-methoxybenzaldehyde the 
most readily, autoxidisable of the three methoxybenzaldehydes, and 
this is shown to be actually the case. 

Anti-auxochrome groups weaken the unsaturated character of the 
carbonyl group, and should therefore increase the mobility of the 
hydrogen atom and the tendency of the substance to autoxidation. 
p-Nitrobenzaldehyde, which should thus be readily autoxidised, absorbs 
little oxygen, since it is speedily resinified. The problem was, how- 
ever, investigated by the introduction of acyl groups into amino- and 
hydroxy-groups. Acetoxybenzaldebyde, in contrast with hydroxy- and 
methoxy-benzaldehyde, was found to be almost as readily autoxidised 
as benzaldehyde. H. W. 


The Autoxidation of Organic Compounds. II. Relation- 
ships between Autoxidation and Benzoin Formation. 
HERMANN StauDInceER [with E. Henge] (Ber., 1913, 46, 3535 —3538). 
—If the possibility of formation of intermediate products be dis- 
regarded, the formation of benzoin derivatives from aldehydes is 
comparable with the autoxidation of the latter substances ; in the one 
case, addition of the aldehyde to the carbonyl group occurs, in the 
other to the oxygen molecule (compare preceding abstract). A benzoin 
will only be readily produced, therefore, from an aldehyde which con- 
tains a relatively unsaturated carbonyl group and a relatively mobile 
hydrogen atom; thus, dimethylaminobenzaldehyde does not yield a 
benzoin, since, although the carbonyl group is strongly unsaturated, 
the hydrogen atom lacks mobility. Favourable conditions for benzoin 
formation are found in benzaldehyde, anisaldehyde, and p-chiorobenz- 
aldehyde (compare Hantzsch and Glover, A., 1907, i, 538). From this 
point of view, mixed benzoin derivatives should be obtainable from a 
pair of aldehydes if the one possesses a sufficiently mobile hydrogen 
atom, the other a sufficiently unsaturated carbonyl group; the con- 
densation products of p-dimetbylaminobenzaldehyde and p-chloro- 
benzaldehyde with benzaldehyde are described. 

p- Dimethy ylaminobenzoin, NMe,°C,H,°-CH(OH)-COPh, m._ p. 
163— 164°, is obtained in 86% yield when a solution of benzaldehyde 
and p-dimethylaminobenzaldehyde in alcohol is boiled with au aqueous 
solution of potassium cyanide. The constitution of this substance is 
deduced from the fact that it condenses with dimethylaniline in the 
presence of phosphory] chloride to yield benzoyltetramethyldiaminodi- 
phenylmethane, COPh:CH(C,H,-NMe,),, pale yellow needles, m. p. 
162—164°, which are readily oxidised to a blue dye. Oxidation with 
Fehling’s solution converts p-dimethylaminobenzoin into p-dimethyl- 
aminobenzil, yellowish-green crystals, m. p. 115—116°. 

Under similar conditions, p-dimethylaminobenzaldehyde condenses 
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with p-chlorobenzaldehyde to yield p-chloro-p'-dimethylaminobenzoin, 
m. p. 127—128°. 

Benzaldehyde and anisaldehyde, as also chlorobenzaldehyde and 
anisaldehyde, appear to yield mixed benzoins. A uniform product 
could not be isolated. Probably a mixture of benzoins is formed in 
each case which cannot be separated. 

Attempts to prepare benzoins from aromatic and aliphatic aldehydes 
were unsuccessful, H. W. 


The Existence of Mandelaldehyde in Aqueous Solution. 
W. Lioyp Evans and Caartes Raymond Parkinson (J. Amer. Chem, 
Soc., 1913, 35, 1770—1774. Compare this vol., i, 173).—It is already 
known that, whereas lactaldehyde is incapable of existence in water 
at 100° (Nef, A., 1905, i, 3), it is sufficiently stable in water at the 
ordinary temperature to be studied experimentally (Wohl and Lange, 
A., 1908, i, 943). Nef has shown that mandelaldehyde also cannot 
exist in water at 100°, and the present investigation demonstrates that 
it cannot exist even in the presence of cold aqueous alcohol or of dilute 
sulphuric acid. 

Dibromoacetophenone was converted successively into phenylglyoxal 
acetal, CHBz(OEt),, and mandelaldehyde acetal, CH(OEt),-CHPh-OH. 
The last-named substance was found to undergo hydrolysis, yielding 
benzoylearbinol, CH,Bz*°OH, when suspended in V/20-sulphuric acid at 
0°, when suspended in water at 0°, or even when exposed to the moisture 
of the atmosphere. D. F. T. 


6-Aminopiperonal. Aveuste Rinuiet and L. Krerrmann (Compt. 
rend., 1913, 157, 782—784).—Various unsuccessful attempts have 
been made to prepare the above substance by reduction of 6-nitro- 
piperonal (compare Haber, A., 1891, 704; Friedlander and Schreiber, 
A., 1895, i, 524). The authors have succeeded by first protecting the 
aldehyde group. 

6-Nitropiperonal condenses readily with various amines to give the 
corresponding piperonylidene derivatives, of which the following have 
been prepared : 6-nitropiperonylidene-p-toluidine, yellow needles, m. p. 
121:5°; 6-nitropiperonylidene-p-anisidine, golden-yellow plates, m. p. 
125'5°, and 6-nitropiperonylidene-o-toluidine, yellow needles, m. p. 128°. 
All of these are readily reduced in boiling alcoholic solution by sodium 
sulphide to the corresponding amino-compounds, having respectively 
m. p.’s 134:5°, 162°, and 106°. The hydrolysis of the two latter 
compounds has not given the desired results, being only brought about 
with difficulty, but 6-aminopiperonylidene-p-toluidine is readily hydro- 
lysed by prolonged boiling with dilute aqueous alkali, giving 6-amino- 
piperonal, brilliant yellow prisms, m. p. 107°, dissolving in acids to a 
bright red solution. From it the following derivatives have been 
prepared: the mercurichloride, white needles, decomposing at 135°; 
a platinichloride, a red, amorphous powder, decomposing suddenly on 
heating ; 6-benzoylaminopiperonal, pale yellow needles, m. p. 187°5°; 
6-acetylaminopiperonal, long, white needles, m. p. 161°, yielding a 
phenylhydrazone, white needles, m. p. 205°, and 6-aminopiperonal- 
phenylhydrazone, m. p. 222° (decomp.). W. G. 
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Chemical Action of Light. XXVII. Autoxidation. V. 
Giacomo Cramictan and Paut Sivper (Ber., 1913, 46, 3077—3084 ; 
Atti R. Accad. Lincei, 1913, [v], 22, ii, 339—348).—The action of 
oxygen and light on acetone, cyclohexanone, the three methyleyclo- 
hexanones, and methylheptenone has been studied. Except in the 
cases of acetone and methylheptenone (A., 1910, i, 496), the products 
obtained are due to the combined effect of autoxidation and hydrolysis 
(compare A., 1908, i, 277). 

Acetone yields formaidehyde and acetic acid, whilst cyclohexanone 
gives hexoic and adipic acids. 

1-Methyleyclohexan-2-one yields n-heptoic acid (cnanthoic acid), 
adipie acid, and acetylvaleric acid, together with traces of aldehyde, 
the main reaction proceeding in accordance with the scheme : 


H-CO,H 
CH-CH, CO-CH, CO,H 
LN 4 
H,¢ 00 H,¢ 00,0 H,G 0,N 
H.C CH, -—> H,C CH, -> H,C (dH, - 
\Z \yZ pd 
GH, GH, GH, 


5-Acetylvaleric acid has m. p. 31—33°, whilst the semicarbazone 
melts at 147°, Wallach gives the m. p.’s about 50° and 144—146° 
respectively (A., 1904, i, 425). 
1-Methyleyclohexan-3-one is less affected than the 1 : 2-derivative, 
and gives a heptoic acid, b. p. 215—216°, which must have the 
constitution CH,Me:CH,*CH Me:OH,°CO,H, « dibasic acid, m. p. 97°, 
identical with the corresponding compound from 1 :4-methyleyclo- 
hexanone, and hence having the formula 
CO,H:CH,*CH,:CH Me’CH,°CO,H, 
and a lactone which could not be prepared in the pure state. 
1-Methylcyclohexan-4-one gives y-methylhexoic acid, the above- 
mentioned dicarboxylic acid and the lactone corresponding with the 
hydroxy-acid. The latter could not be obtained in a pure condition. 
Methylheptenone yields carbon dioxide, acetone, formic acid, acetic 
acid, and Jevulic acid, together with a ketoglycol consisting mainly 
of the compound OH-CMe,*CH(OH):CH,°CH,°CO-CH,, possibly 
mixed with the hydroxydiketone, OH*CMe,:CO-CH,*CH,*CO-CH,. 
Crystalline derivatives could not be obtained, but the identity of the 
roduct follows from its conversion by boiling dilute sulphuric acid 
into f-methylheptane-yf-dione, CHMe,*CO°*CH,°CH,°CO-CH,, and 
identification of the semicarbazone and dioxime of the latter with the 
similar compounds obtained by the oxidation of methylheptenone with 
potassium permanganate (compare Harries, A., 1902, i, 345). The 
autoxidation of methylheptenone in light proceeds mainly, therefore, 
according to the scheme: CMe,:CH*CH,*CH,*CO-CH, —> 
OH-CMe,:CH(OH)-CH,:CH,°CO-CH, -> 
OH*OMe,*CO:CH,°CH,:CO°-CH, —> 
CH,*CO-CH, + CO,H-CH,°CH,:CO-CH,, 
the acetic and formic acids, as probably also the carbon dioxide, 
being formed by a partial further oxidation of the acetone. H. W. 
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Alkylation of 3- and 4-Methylcyclohexan-3- and 4-ones by 
means of Sodamide. Asin Hater (Compt. rend., 1913, 157, 
737—743).—Methyleyclohexan-3- and 4-one not only undergo methyla- 
tion and allylation under the influence of sodamide, but also ethylation. 
During the latter reaction condensation of the product on itself is 
much more pronounced than with the methyl and allyl derivatives. 
Further, a comparative study of the alkylation of the three methyl- 
cyclohexanones shows that this condensation is much more pro- 
nounced the more remote the methyl group is from the ketonic 
group, and attains its maximum with cyclohexanone itself. 

Starting with 1-methylcyclohexan-3-one, ethyl iodide yields, in 
ethereal solution in the presence of sodamide, 1-methy]l-4-ethyleyeclo- 
hexan-3-one (compare A., 1905, i, 214, and Wallach, this vol., i, 482) 
and 1-methyl-2 : 4-diethylcyclohewan-3-one, b. p. 216—219°/760 mm., 
Dj’ 0°9061, ni 1-4577, together with about 22% of the condensation 
product. Subsequent successive ethylation of this diethyl derivative 
furnishes : 

1-Methyl-2 : 2 : 4-triethyleyclohexan-3-one, b. p. 242—244°/770 mm., 
D? 0°9077, ni 1-4609. 

1-Methyl-2 : 2:4: 4-tetraethyleyclohexan-3-one, b. p. 266—270°/ 
770 mm., D7’ 0:9358, n> 1:4697, having an odour resembling menthone. 

1-Methyleyclohexan-4-ol, b. p. 173—173'5°/760 mm., D*? 0°9170, 
ny 14573, obtained by the hydrogenation of p-cresol, on oxidation 
with chromic acid yields 1-methyleyclohexan-4-one, b. p. 170°/760 mm., 
D? 0°9132, n? 14458. This ketone on successive methylation under 
the prescribed conditions with methyl iodide yields : 

1 : 3-Dimethyleyclohexan-4-one (compare Wallach, Joc. cit.). 

1:3: 5-Zrimethyleyclohexan-2-one, b. p. 184—185°/748 mm., 
Di? 0°8992, n> 14458. 

1:1:3 :5-Zetramethyleyclohexan-2-one, b. p. 190—191°/753 mm., 
D? 0°8903, nP 1°4459. 

1:1:3:3: 5-Pentamethylcyclohewan-2-one, b. p. 196—198°, 
D? 0°8828, nF 1:4461. 

Successive introduction of a methyl group produces a regular rise 
in the boiling point of 6° to 7°, and a steady diminution in the 
density, whilst the refractive index remains practically constant. 

The pentamethyl] ketone on hydrogenation with sodium in absolute 
alcohol yields 1:1:3:3:5-pentamethylcyclohexan-2-ol, b. p. 203°/ 
760 mm., Dj 0°8929, mw? 14581, a viscous liquid having an odour 
resembling that of eugenol. 

Progressive ethylation of 1-methylcyc/ohexan-4-one similarly yields : 

1-Methyl-3-ethyleyclohexan-4-one, b. p. 196—198°/761 mam., 
D? 0°8996, ni? 14494, having an odour of menthone. 

1-Methyl-3 : 5-diethyleyclohewan-4-one, b. p. 216—218°/765 mm., 
D? 0:9023, mn? 14562, its odour being identical with that of 
menthone. 

1-Methyl-3 : 3 :5-triethyleyclohexan-4-one, b. p. 237—240°/758 mm., 
Di? 0:9047, n® 1-4615. 

1-Methyl-3 : 3: 5 : 5-tetraethyleyclohexan-4-one, b. p. 258—262°/ 
760 mm., D? 0°9301, n¥ 1-4675: a viscous liquid with an odour of 
turpentine. W. G, 
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5-Acetylamino-2-hydroxyacetophenone and its Derivatives. 
Franz Kuncxeu (Ber. Deut. pharm. Ges., 1913, 23, 472—490. Com- 
pare A., 1900, i, 663 ; 1911,i, 990; 1912,i, 268)—-2-Hydroxy-5-acety]. 
aminoacetophenone, NH Ac*C,H,(OH)-COMe (compare Kunckell and 
Hammerschmidt, this vol., i, 1204), is prepared by the gradual 
addition of aluminium chloride in bright sunlight to a solution of 
phenacetin in anhydrous carbon disulphide and acetyl bromide (Schmidt, 
Diss., 1900) or acetyl chloride (Dirks, Diss., 1906). It forms mono- 
clinic crystals, m. p. 165°. Concentrated hydrochloric acid converts it 
into 5-amino-2-hydroxyacetophenone, yellowish-green needles, m. p. 105°, 
the hydrochloride, white leaflets, m. p. 155° (decomp.), and sulphate, 
m. p. 150°, of which are also described. The phenylhydrazone of 
2-hydroxy-5-acetylaminoacetophenone forms small, yellow needles, 
m. p. 107°, whilst the oxime, white needles, has m. p. 160°; the nitro- 
derivative, C,,H,,0;N,, yellow needles, m. p. 170°, is obtained by the 
gradual addition of concentrated nitric acid to a well-cooled solution of 
the substance in glacial acetic acid. 

When treated with a solution of sodium ethoxide in absolute alcohol, 
2-hydroxy-5-acetylaminoacetophenone yields the corresponding sodium 
derivative, lemon-yellow leaflets, m. p. 225° (decomp.), which, when 
heated with ethyl iodide and ethyl alcohol, is converted into 5-acetyl- 
amino-2-ethoxyacetophenone, white needles, m. p. 155° (phenylhydrazone, 
brown needles, m. p. 180°; mononitro-derivative, yellowish-red needles, 
m. p. 125°). Attempts to prepare the substance directly by the action 
of acetyl chloride and aluminium chloride on phenacetin were unsuc- 
cessful, the ethyl group being invariably eliminated. Boiling hydro- 
chloric acid converts it into 5-amino-2-ethoxyacetophenone hydrochloride, 
m. p. 215°. 

w-Chloro-2-hydroxy-5-acetylaminoacetophenone, 

CH,Cl-CO-C,H,(OH)-NHAc, 

yellow needles, m. p. 190°, is prepared by the gradual addition of 
aluminium chloride in sunlight to a solution of phenacetin and chloro- 
acetyl chloride in carbon disulphide. The free base, yellowish-green 
needles, has m. p. 135°; hydrochloride, white leaflets, m. p. 210° 
(decomp.). The oxime of 2-hydroxy-5-acetylamino-w-chloroacetophenone 
has m. p. 195°. 
_ w-Chloromononitro-2-hydroxy-5-acetylaminoacetophenone, yellow needles, 
m. p. 160°, is obtained by the gradual addition of concentrated nitric 
acid to a well cooled solution of w-chloro-2-hydroxy-5-acetylamino- 
acetophenone in glacial acetic acid. The oaime has m. p. 230° (decomp. ). 
The free base forms red needles, m. p. 145° (decomp) ; the hydrochloride 
of the latter decomposes, without melting, at 210°. 

w-Chloro-2-hydroxy-5-benzoylaminoacetophenone, 

CH,Cl-CO-C0,H,(OH):-NHBz, 

m. p. 203°, is prepared by the action of benzyl chloride on an alcoholic 
solution of w-chloro-5-amino-2-hydroxyacetophenone. The corresponding 
benzoate has m. p. 166—167°; the oxime, m. p. 197°. The mononitro- 
derivative, yellow needles, m. p. 190° (decomp.), is obtained by nitrating 
the benzoyl derivative in glacial acetic acid solution. 

w-Chloro-5-amino-2-hydroxyacetophenone couples with a diazotised 
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solution of aniline, yielding a diazoamino-compound, 
CH,Cl-CO-C,H,(OH):-NH-N,Ph, 

unstable, golden-yellow crystals, m. p. 127°. Attempts to diazotise 
the base led to the isolation of a compound (annexed 

mie formula), which explodes without melting at 140°. 

\an. This substance is decomposed by boiling water, but 
( One a pure substance could not be isolated from the 

~~ product. 

N=N The phenylurethanes of w-chloro-2-hydroxy-5-acetyl- 
aminoacetophenone and of w-chloro-5-amino-2-bydr- 
oxyacetophenone have m. p.’s 139° and 204° respectively. 

The action of phenylhydrazine at a temperature not exceeding 120° 
on w-chloro-2-hydroxy-5-acetylaminoacetophenone leads to the formation 
of the substance, NH Ac*C,H,(OH):C(:N*NHPh)-CH:N-NHPhb, needles, 
m.p. 223°. If the reaction is carried out at a higher temperature and 
with a relatively smaller quantity of phenylhydrazine, a substance, 
m. p. 247°, is obtained, which has not been completely investigated 
owing to lack of material. Phenylhydrazine reacts with w-chloro- 
5-amino-2-hydroxyacetophenone in a similar manner, yielding the 
hydrochloride of the osazone, 

HCl,NH,°C,H,(OH)-C(-N-NHPh)-CH:N-NHPh ; 
the pure osazone, m. p. 209°, is unstable. H. W. 


e-Aminoketones. Karn A. Borrcner (Ber. 1913, 46, 
3158—3167).—The salts of several benzene-substituted «-amino- 
ketones have been prepared. Like the simple phenyl c-aminoamyl 
ketone in contrast to methy] e-aminoamy! ketone (Gabriel, A., 1909, 
i, 492), the new bases do not lose water to form heptacyclic imines, 
but unlike those simple amines, they yield no definite products under 
the influence of reducing agents, but are usually unaffected. 

Benzoyl-leucine was converted into the chioride, and this condensed 
with toluene in presence of aluminium chloride. The new benzoyl 
derivative could not be purified, but was hydrolysed by means of fuming 
hydrochloric acid in a sealed tube and converted into tolyl «amino- 
amyl ketone hydrochloride, C,,H,ONCI. ‘This salt crystallises in 
rhombohedra, m. p. 163°, and forms a platinichloride, orange-yellow, 
crystalline powder, m. p. 211°, an aurichloride, sulphur-yellow rhombo- 
hedra, m. p. 114—116°, and a picrate, yellow, jagged crystals, 
m. p. 148°. The yield of the base was only 18%, but was raised 
to 41:5% by employing the phthalyl derivative in the condensation. 
For this purpose, benzoy]-leucine was hydrolysed with fuming hydro- 
chloric acid, the resulting e-aminohexoic acid was heated with phthalic 
anhydride, and then converted into «-phthaliminohexoyl chloride by 
means of phosphorus pentachloride. On condensation with toluene, 
the phthalimino-derivative, C,H,0,:N -[(CH,],"CO-C,H,, was obtained in 
well-defined prisms, m. p. 134°. The phthalamino-acid was then pre- 
pared by boiling the imide with potassium hydroxide and precipitating 
with acid, and was finally hydrolysed in a sealed tube. Free tolyl 
e-aminoamyl ketone, NH,*|CH,],*CO-C,H,, was obtained as a colour- 
less oil, b. p. 185—189°/15 mm., m. p. 39—40°, with a basic odour and 
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strongly alkaline reaction. The benzenesulphonamide, 
C,H,°CO-[CH,],-NH°SO,Ph, 

formed long, rectangular tablets, m. p. 135—136°. Like the sulphonyl 
derivative of heptylamine (Marckwald, A., 1900, i, 149) and like 
« - benzoylamylbenzenesulphonamide { benzenesulphonyl - « - aminohexo - 
phenone|, COPh:[CH,],-NH-°SO,Ph, which was prepared in rhombic 
tablets, m. p. 84—85°, from e-benzoylamylamine [¢-aminohexophenone], 
it did not dissolve in alkalis, but was changed into oily drops op boiling 
with 33% potassium hydroxide. 

e-Phthaliminohexoyl chloride was also condensed with anisole. The 
phthalimino-derivative, C,H,O,:N:[CH,],*CO°C,H,O, was obtained in 
leaflets, m. p. 104°, and converted into the hydrochloride of ¢-p-methoxy- 
benzoylamylamine (c-anisoylamylamine) [p-anisyl e-aminoamyl ketone], 
OMe:C,H,°CO-[CH,];-NH,,HCI, which crystallised in thin leaflets, 
m. p. 166°, and formed a platinichloride, sparingly soluble, pale orange, 
hexagonal leaflets, m. p. 212°; an aurichloride, long, orange-yellow 
rhombohedra, m. p. 118°, and a picrate, yellow leaflets, m. p. 135°. 
The oily base yielded a phenylthiocarbamide, 

C,,H,,0,,NH-CS:‘NHPh, 
small tablets, m. p. 123°, and a benzenesulphonamide, prisms, 
m. p. 142°. 

The following derivatives of ¢-o-xyloylamylamine [o-xylyl ¢-amino- 

amyl ketone] were also prepared : the phihalimino-derivative, 

H,0,:N°C,,H,,0, 
in long needles, m. p. 92°; the hydrochloride, 

C,H,Me,*CO*/CH, |,“NH,,HCI, 

long leaflets, m. p. 122°; platinichloride, pale orange leaflets, m. p. 
214° ; aurichloride, thin, lemon-yellow leaflets, m. p. 129°; picrate, 
jagged leaflets, m. p. 142°. The corresponding derivatives of m-xylyl 
e-aminoamyl ketone are as follows: phthalimino-compound, lanceolate 
crystals, m. p. 71°; Aydrochloride, hygroscopic needles, m. p. 88—90° ; 
platinichloride, very slender, pale orange needles, m. p. 208°; auri- 
chloride, yellow, rectangular, thick tablets, m. p. 99°; piterate, small, 
rectangular, yellow tablets, m. p. 136°. The following derivatives of 
p-xylyl e-aminoamyl ketone were also prepared: phthalimide, needles, 
m. p. 82°; hydrochloride, hexahedra, m. p. 86—87°; platinichloride, 
orange-yellow needles, m. p. 206°; aurichloride, thin, yellow leaflets, 
m. p. 125°; picrate, branched needles, m. p. 122°. 

Derivatives of ¢-3 : 4-dimethoxybenzoylamylamine [veratryl e-amino- 
amyl ketone] are also described: phthalimide, tufted needles, m. p. 
147°; hydrochloride, (OMe),C,H,*CO:[CH,],-NH,,HCI, small, slender 
needles, m. p. 106°; platinichloride, orange-yellow, slender, branched 
needles, m. p. 205°; aurichloride, ochreous needles, m. p. 165°. The 
following derivatives of 2:4-dimethoxyphenyl ec-aminoamyl ketone 
were also prepared: phthalimide, long needles, m. p. 117°; hydro- 
chloride, tufted leaflets, m. p. 151—152°; picrate, tufted prisms, m. p. 
167°; platinichloride, orange-yellow, flat needles, m. p. 220°; aurt- 
chlorides, C,H,O0,°CO-[CH,],*NH,,HCI,2AuC],, from an aqueous solu- 
tion, yellow leaflets, m. p. 96°, or 

C,H,0,°CO-[CH,],-NH,,HCl,AuCl,,H,0, 
from warm 50% acetic acid, orange-yellow prisms, m. p. 96°. Finally, 
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the following derivatives of 2: 5-dimethoxyphenyl «-aminoamyl ketone 
are described : phthalimide, lanceolate crystals, m. p. 108—109°, which 
was largely resinified on hydrolysis; hydrochloride, yellowish-green, 
long needles, m. p. 109°; picrate, yellow rhombohedra, m. p. 151°; the 
platini- and auri-chlorides are unstable. J.C. W. 


Action of Heat on Ketoximes. Arruur Ko6rz and O, 
Wunstorr (J. pr. Chem., 1913, [ii], 88, 519—530. Compare Angeli 
and Alessandri, this vol., i, 983)—When heated in the absence of 
air, ketoximes, which do not distil cr sublime without change, undergo 
decomposition in one of two ways: (1) into ketones, nitrogen, and 
ammonia: 3CR,.N-OH —> 3COR,+N,+NH,; (2) into nitriles and 
aldehydes or alcohols : 

OH-N:CPh:-CH,Ph —> CNPh+CH,Ph'OH 
OH:N:CPh-CHPh:OH —> CNPh+C,H,-CHO + H,0. 
Acetoxime and cyclohexanoneoxime distil without change under ordinary 
pressure ; at 210—216°, acetoxime decomposes into ammonia, methane, 

and a mixture of bases, not identified. 

When heated in an atmosphere of carbon dioxide, benzophenone- 
oxime yields benzophenone, nitrogen, and ammonia. Under diminished 
pressure, acetophenoneoxime may be distilled unchanged, but at ordinary 
pressures is resolved into acetophenone and ammonia. 

Deoxybenzoin decomposes explosively at 270°, yielding benzonitrile, 
lophine, and benzyl alcohol. At 240°, a-benzoinoxime yields lophine, 
benzaldehyde, and benzonitrile, whilst oximinocamphor gives rise to 
camphoric anhydride and ae-dimethyl-A*-heptenonitrile (Tiemann, A., 
1901, i, 18). 

4-Oximino-1-methyleyclohexan-3-one (Takens, Diss., Gottingen, 
1910), m. p. 158—159° or 171°, accordingly as it is slowly or 
rapidly heated, undergoes complete decomposition when heated in an 
atmosphere of carbon dioxide above its m. p. F. B. 


Polychromic Salts of Oximino-ketones. IsrazL Lirscurrz 
(Ber., 1913, 46, 3233—3250).—Additional information as to the 
constitution of chromoisomerides is given by the study of the electrical 
conductivity of polychromie salt solutions. Oximinodimethyldihydro- 


resorcinol, CMe <OF? Go > C:N-0H, has been studied as a more 
2 


simple oximinoketone than violuric acid which contains nitrogen in 
the ring. The name dimethylviolanic acid is suggested for it. In 
addition to red and blue, it forms deep green alkali salts indicating 
that neither the third CO group nor the ring nitrogen in violuric acid 
are the cause of polychromism. The ring structure is, however, of 
importance, since oximinoacetylacetone, (CH,*CO),C:N°OH, only forms 
orange to red salts and polychromic forms of the same salt do not 
exist. Moreover, these coloured salts are unstable. Ring structure 
alone does not cause polychromism, as neither fluorenoneoxime, benzo 
phenoneoxime, benziloxime, nor oximinodibenzoylmethane exhibit the 
phenomenon. 

When the cornflower-blue plates of sodium dimethylviolanate are 
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dissolved in methyl alcohol, the solution, likewise cornflower-blue, 
changes more or less quickly to bluish-green and then to a deep green, 
when the crystalline green chromoisomeride may be obtained from the 
solution. At the intermediate stage, it is possible to prepare crystal- 
line, bluish-green or greenish-blue mixed salts, All these solutions 
contain unimolecular partly dissociated salt, as proved by ebullioscopic 
measurements. 

The green solution is characterised by a new second absorption band 
in the visible part of the spectrum, and belongs to a new series of 
chromoisomeric oximino-salts. 

The change is rapid only in dilute solutions which are sufficiently 
dissociated, as it is retarded by additions which check the dissociation. 
The conductivity of the green isomeride is 2—3% less than that of the 
blue form. 

The two forms differ chemically, the green form being very readily 
decomposed. In the case of oximinoacetylacetone the cesium salt 
decomposes immediately, the rubidium salt can be kept for a time, and 
the potassium salt is relatively stable. The rate of decomposition, 
like the depth of colour, increases with the atomic weight of the 
metal. 

Conductivity measurements indicate that dimethylviolanic acid 
contains yellow oxime ions, and has the structure 

OH,°CON, pa. 
CMe oH CoP EN OH, 
whereas the blue sodium salt is derived from a blue acid having 
a higher dissociation constant, and probably the nitrosoenol structure, 


CMe on ony>o- ‘NO. This result is in agreement with the 


optical ~ 

The behaviour of the blue potassium salt and the red lithium salt of 
diphenylvioluric acid in methyl alcohol and in acetone indicates that 
the red lithium salt in acetone contains an internal alkali complex salt, 
whereas in the violet-red solution in methyl alcohol this complex has 
decomposed. Probably the yellowish-red and violet salts are not mixed 
salts, but their isomerism is not due to differences in partial valency. 
The copper-red magnesium dimethylviolanate forms a violet-red 
solution in water, and a red solution of very low conductivity in 
organic solvents. 

The green a Fei papensigg is considered to have the 


structure OMe oon “C(ONa aye NO. 


Dimethylviolanic acid is prepared as described by Haas (T., 1906, 
89, 189). The methyl ester forms a yellow, crystalline crust, m. p. 
92°. The magnesium salt forms lustrous, bright copper-red platelets ; 
the copper salt separates in brown platelets with a bronze lustre ; the 
silver salt, 2H,O, forms a dark green, microcrystalline powder. 

Phenylviolanic acid, CHPh< Oy? GOD C:N-OH, is a pale yellowish- 
green, crystalline powder, m. p. 175°, When warmed with water a 
chocolate-brown, lustrous powder is obtained. 

The alkali salts of oximinoacetylacetone are described. KH, F, A. 
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3-Methyl]-1 :2-diketohydrindene, an Analogue of Isatin. 
JuLius von Braun and G. Krtrscusaum (Ber., 1913, 46, 3041—3050). 
—3-Methyl-1 : 2-diketohydrindene is readily obtained by the action of 
cold formaldehyde and hydrochloric acid on oximino-3-methyl- 
hydrindone (compare Perkin, Roberts, and Robinson, T., 1912, 101, 
232). It strongly resembles isatin, having a deep reddish-yellow 
colour, giving the same indophenine reaction, and dissolving in alkali 
OMe OMe with a very intense bluish-violet 

i \ ONE colour, which is much more stable 
/ on ail sl vO than the corresponding coloration 


from isatin. Of the two possible 


re 
YNG WV les formule (I. and II.) for the sodium 
I IL) salt, the authors are led to prefer (II), 
(I) a. since the great change in colour from 


red to bluish-violet is better explained (especially in view of the fact that 
the salts of 2-methyldiketohydrindene. which must have a structure 
similar to that of formula I, are red), whilst, also, the free diketone 
gives no coloration with ferric chloride, and does not combine with 
bromine, that is, it has no tendency towards enolisation of the usual 
type. With benzoyl chloride, the sodium salt of 1 : 2-diketo-3-methyl- 
N hydrindene yields 1 : 2-diketo-3-benzoyl-3-methylhydrin- 
WZ dene, which is readily explained by 1:4-addition. In 
47 .— this light, the authors are led to propose the annexed 
. formula for the bluish-violet salts of isatin prepared by 
4 ‘Wee Heller (A., 1907, i, 442), and find confirmation, there- 
- fore, in the fact, that all derivatives of isatin, in which, 
the carbonyl group adjacent to the NH group is substituted and 
which themselves are red or brown, yield blue solutions with alkali, 
whilst derivatives in which the B-carbonyl group is substituted yield 
yellow or brown solutions with alkali. 
3-Methyl-a-hydrindone, b. p. 118—119°/11 mm., is obtained as a pale 
yellow oil which could not be caused to solidfy by the action of 
aluminium chloride on a solution of £-phenylbutyryl chloride in 
light petroleum. The oily phenylhydrazone, semicarbazone, m. p. 
230—231°, oxime, m. p. 141°5°, benzylidene derivative, m. p. 88—89°, 
and salicylidene derivative, yellow needles, m. p. 172°, were analysed. 
The regulated action of amyl] nitrite and hydrochloric acid on an 
alcoholic solution of 3-methyl-a-hydrindone leads to the formation of 
the somewhat unstable oximinomethylhydrindone, 


OH <co > O:N-0H, 


almost colourless crystals, m. p. 130°, which readily yields a benzoyl 
derivative, m. p. 125°. Cold concentrated hydrochloric acid and 
formaldehyde convert the oximino-derivative into 1 : 2-diketo-3-methyl- 
hydrindene, which is obtained as a viscous red oil which could not be 
distilled without decomposition and did not solidify. It yields 
: ” a disemicarbazone, m. p. 267° (decomp.), 

P ody /PoMe CN \/X\__ and condenses with per ater lle eee 
|. ‘ | warm methyl-alcoholic solution to a 
Ve —\ 4 quinoxaline derivative (annexed formula), 
m. p. 202°. It dissolves instantly in 
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aqueous alkali with the formation of an intensely bluish-violet 
solution, which, in comparison with the similar solutions obtained from 
isatin or 1 ; 2-diketohydrindene, is remarkably stable ; after four hours 
the colour commences to disappear, whilst after five hours the solution 
is dirty brown. Addition of acid then precipitates an acid which 
softens at 133°, and has m. p. 143° (decomp.). This substance could 
not be obtained pure, but probably has the composition 
C,H,Et-CO-CO,H. 

The rupture of the ring occurs more easily after benzoylation. When 
benzoyl! chloride is added to an alkaline solution of the ketone, the 
benzoyl derivative, C,,H,,.0,,H,O, m. p. 195° (decomp.), is precipitated, 
and the alkaline filtrate yields on acidification benzoic acid and 
a diketo-acid, C,,H,,0,, m. p. 203°, which gives a diphenylhydrazone, 
Coot 260s a m. p. 238°, reaction occurring according to the scheme: 


CMe Bz CHMeBbz 
O,H <0! ONa) >CO—> OH<oo—_ 00 —> CsHL<C0-C0,H 


se are Mill differs i from hydrindone in its 
behaviour towards Grignard’s reagents. Whereas the latter reacts 
vigorously with methyl magnesium iodide, yielding 1-hydrowy- 


l-methylhydrindene, C,H foo ¢(OH) Wy cH 9 »b. p. 1189/14 mm,., 


D? 1:068, which can be distilled under ordinary pressure without 
notable elimination of water, the tertiary alcohol primarily formed 
from 3-methylhydrindone by a similar process loses the elements of 
water almost completely at 90°, — forms 1 : 3-dimethylindene, 


. HMe 
C H< “OM, On: 
b. p. 212—214°/ordinary pressure, 86—88°/il1 mm, D*? 0°9553, 


n> 153444, which, unlike methylindene, is practically stable to air. 
It forms a picrate, yellow needles, m. p. 94—95°. H. W. 


1 : 2-Diketo-3-methylhydrindene. ACorrection. Ju.ius von 
Braun (Ber., 1913, 46, 3250. Compare preceding abstract).—The 
author has inadvertently overlooked the fact that the views advanced 
by him on the constitution of salts of isatin have been previously 
advocated by Ruhemann, T., 1909, 95, 984). H. W. 


Diacetyldi-imino-a-naphthol and its Transformations. IV. 
OswaLp Miuuer (J. Russ. Phys. Chem. Soc., 1913, 45, 1480—1488. 
Compare this vol., i, 877).—Neither Meerson (A., 1888, 713) nor 
Kebrmann (A., 1895, i, 151) succeeded in obtaining diacetyldi- 
imino-a-naphthol by the action of acetic anhydride and sodium acetate 
on di-imino-a-naphthol hydrochloride. The latter, as the author has 
already pointed out (A., 1911, i, 308), crystallises with 2H,O, which 
partly decomposes the diacetyl compound at the moment of its 
formation ; the inaccuracy of Meerson’s view that acetic anhydride 
plays a part in this decomposition, is evident from the fact that 
diacetyldi-imino-a-naphthol may be crystallised from this solvent, as 
from any other free from hydroxyl ions, without undergoing any 
decomposition. 

Dwacetyldi-imino-a- napidial C,,H,,0,N,, obtained by the action of 
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acetic anhydride and sodium acetate on anhydrous di-imino-a-naphthol 
hydrochloride, forms yellow prisms, m. p. 187°, and dissolves in fuming 
nitric acid or acetic acid with production in almost theoretical yields 
of acetylamino-1: 4-naphthaquinone. The latter (1 mol.) combines 
with diacetyldi-iminonaphthol (1 mol.) to give the compound, 
C,,H,,0,N,,C,,H,O,N, m. p. 178° (decomp.), described by Meerson 
(loc. ctt.). Decomposition of diacetyldi-iminonaphthol by heating in 
aqueous alcoholic solution results in the formation of four parts of 
2-acetylamino-1 : 4-naphthaquinone and 1 part of 4-acetylamino-1 : 2- 
naphthaquinone,. 

The action of a glacial acetic acid solution of aniline on a solution 
of diacetyldi-iminonaphthol in 95% alcohol yields a mixture of the 
ordinary dianilide with a new anilide, 2-acetylamino-4-phenylimino- 
1: 4-naphthaquinone, C,,H,,0,N,, which crystallises in yellowish-red 
needles, or in red plates with marked metallic lustre, m. p, 185°; by 
boiling acetic acid it is decomposed quantitatively into aniline and 
acetylamino-1 :4-naphthaquinone. Its platinichloride, 

(C;sH,,0,N,,HCl),,PtCl,, 
which forms yellowish-brown plates, is accompanied by that of 2-amino- 
4-phenylimino-1 : 4-naphthaquinone, m. p. 121° (compare Miller and 
Smirnov, A., 1911, i, 121). Thus, this new anilide, like the deriv- 
atives of naphthaquinones already investigated, shows a marked 
tendency to react in two directions. 

The above method of obtaining the new anilide leads also to the 
formation of three compounds of this anilide with the dianilide: 
(1) 2C,,H,,0O,N,,C,.H,,ON,, which forms reddish-yellow plates, m. p. 
170—171°; (2) 1°66C,,H,,0,N,,C,,.H,,ON,, which forms red plates, 
m. p. 147—148°; (3) red needles and plates, m. p. 160°. The melting 


points of these compounds rise on melting and re-solidification. 
T. H. P. 


The Three Isomeric Di-a-naphthoylbenzenes. CHRISTIAN SEER 
and Orro DiscHENDoRFER (Monatsh, 1913, 34, 1493—1502),.—The 
p- and m-di-a-naphthoylbenzenes have been prepared by condensing 
terephthalyl chloride and isophthalyl chloride respectively, with 
naphthalene in cold carbon disulphide solution, by means of aluminium 
chloride. Since phthalyl chloride reacts in the unsymmetrical form, 
and a-naphthoyl-o-benzoyl chloride will not react in the cold, such a 
condensation could not be carried out for the ortho-isomeride. The 
latter was obtained, however, from a-naphthoyl-o-benzoic acid by Guyot 
and Vallette’s method (A., 1911, i, 652). 

The yield of crude, light brown p-di-a-naphthoylbenzene, 

C,H,(CO-C,,H,)., 

was very high, but the compound was obtained crystalline with great 
difficulty, by distilling the crude product, dissolving the oily distillate, 
b. p. 315—330°/11—20 mm., in boiling glacial acetic acid, and filtering 
from resinous matter as soon as crystals appéared. It forms, colour- 
less, glistening leaflets, m. p. 233—234°, and gives a blood-red solution 
in sulphuric acid. m-Di-a-naphthoylbenzene was also obtained in good 
yield in colourless, glistening leaflets from dilute pyridine, m. p. 191°. 

a-Naphthoyl-o-benzoic acid was reduced by zinc and 80% acetic acid, 
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when the lactone of phenyl-a-naphthylcarbinol-o-carborylic acid, 
CygHy CHK >00, 
crystallised on cooling. It was purified by extraction with boiling 
dilute hydrochloric acid, and formed faintly yellow spikelets from 
alcohol, m. p. 135—136°. The lactone was treated with magnesium 
a-naphthyl bromide, and the white, flocculent magnesium compound 
was decomposed with dilute hydrochloric acid, when 2 : 5-di-a-naphthy/- 
3 : 4-benzofuran, OBS} 0 was obtained in bright yellow, 
ot, 

glistening needles, m. p. 166°, which give deep yellow solutions with 
brilliant green fluorescence. On oxidation with sodium dichromate 
and acetic acid, a quantitative yield of o-di-a-naphthoylbenzene was 
obtained. This isomeride is freely soluble, forms colourless needles, 
m. p. 130—131°, and condenses with hydrazine hydrate to 1 : 4-di-a- 


naphthylphthalazine, C,H, OOo) 


©(O,oH,):N 
plates, m. p. 176°. 
Attempts to prepare condensation products by heating these isomeric 
diketones with aluminium chloride were without success, 


JC W. 


Preparation of Bromoaminoanthraquinones.  BapiscuE 
Anitin- & Sopa Fasrik (D.R.-P. 263395, 265727. Compare this 
vol., i, 1071).—The preparation of 3-bromo-2-aminoanthraquinone 
from 1-bromo-2-aminoanthraquinone-3-sulphonic acid by elimination of 
the sulphonic group (with sulphuric acid) and migration of the bromine 
atom has been previously described; and it is now found that this 
reaction is a general one when a bromine atom, amino- and sulphonyl 
group are all present in the same benzene nucleus. 

3: 7-Dibromo-2 : 6-diaminoantbraquinone is prepared by heating 
sodium 1 :5-dibromo-2 : 6-diamino-3 : 7-disulphonate with 20 parts of 
sulphuric acid (60° Bé ) at 180—190°; it does not react with aniline. 

3 : 6-Dibromo-2 : 7-diaminoanthraquinone is obtained in a similar 
manner from 1 : 8-dibromo-2 : 7-diaminoanthraquinone-3 : 6-disulphonic 
acid, and does not react with aniline or p-toluidine. 

4-Bromo-1-aminoanthraquinone-2-sulphonic acid is obtained by 
sulphonating, and subsequently brominating (in aqueous solution), 
l-aminoanthraquinone ; when it is boiled with concentrated sulphuric 
acid it gives rise to 2-bromo-1-aminoanthraquinone (loc. cit.). 

The second patent states that if the heating in the reactions 
described previously is carried out for a few moments only in the 
presence of mercury (or its salts) that the sulphonic group is eliminated, 
but the migration of the bromine atom does not occur; thus, when 
sodium 1-bromo-2-aminoanthraquinone-3-sulphonate (10 parts) is heated 
with 100 parts of sulphuric acid (66° Bé.) and mercury sulphate (0°5 
part) at 180° during three minutes, it gives rise to 1-bromo-2-amino- 
anthraquinone, which readily furnishes 2-amino-1-p-toluidinoanthra- 
quinone with p-toluidine, whilst 4-bromo-l-aminoanthraquinone- 
2-sulphonic acid gives rise to 4-bromo-1-aminoanthraquinone. 

, F. M. G. M. 


, which crystallises in rhombic 
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Bromohydroxynaphthaquinones. V. OswaLp MILLER (J. Russ. 
Phys. Chem. Soc., 1913, 45, 1467—1479).—The author finds that the 
dibromide, m. p. 149°5—151°5°, described by Diehl and Merz (Ber., 
1881, 14, 1912) does not exist, and establishes the identity of the 
bromohydroxynaphthaquinones prepared from: (1) the dibromide, 
m. p. 218° (compare Miller, A., 1885, 667); (2) 2-hydroxy-a-naphtha- 
quinone (compare Diehl and Merz, A., 1878, 888); (3) a-naphtha- 
quinoneanilide (compare Balzer, A., 1882, 204),and (4) bromo-B-naphtha- 
quinone (compare Zincke, A., 1887, 53). In the last of these methods, 
which is aerobic, only one-third of the oxygen absorbed reacts accord- 
ing to the equation C,,H,,0,Br+O=C,,H,O,Br, the remaining two- 
thirds acting on a second molecule of the bromonaphthaquisone to 
form secondary products. 

} *C(OH 


3-Bromo-2-hydroxy-1 : 4-naphthaquinone, OH .<on, Upr ) crystal- 


lises in monoclinic prisms or hemihedyal forms, m. p. 198°5° (corr, 202°). 
The canary-yellow colour of the powdered compounds persists on heating 
to 170°, at which temperature a number of orange-yellow spots make 
their appearance. These spots gradually increase in magnitude as the 
temperature is raised, until at 190° the whole mass exhibits the orange- 
yellow colour, the powder becoming converted at the same time into 
small prisms. On cooling, these prisms become somewhat paler and 
undergo disintegration. The golden-yellow liquid obtained on fusion 
solidifies only at about 170°, but subsequently melts as before at 
198°5°, The identity of the products yielded by the different methods 
of preparation was ascertained by investigation of (1) the solubility in 
95% alcohol; (2) the potassium salt, which is anhydrous; (3) 
the barium salt (+4H,O), and (4) the aniline salt, m. p. 166°5° 
(decomp.). The homogeneity of the compound was established by 
heating it at various temperatures for.ten hours, the non-volatilised 
residues in all cases melting at 198°5°. 

The yields of phthalic acid obtained by oxidising various naphtha- 
quinone derivatives by means of potassium permanganate in sulphuric 
acid solution are: a-naphthaquinone, 95°2%; 2-hydroxy-a-naphtha- 
quinone, 93:4%; bromohydroxynaphthaquinone from Miller’s di- 
bromide, m. p. 218°, 96°4%; bromohydroxynaphthaquinone from 
2-hydroxy-a-naphthaquinone, 97°3%. These results are regarded as a 


confirmation of the ordinary structural formula for naphthalene. 
=. me Be 


Purpurogallin. I. Maximitian Nierenstein and C. W. Sprers 
(Ber., 1913, 46, 3151—3157),—The authors have oxidised pyrogallol 
by several processes, and have shown that the purpurogallin obtained 
is identical in all cases. This substance has the formula C,,H,O,, 
contains four free hydroxyl groups (estimated by Zerevitinov’s method, 
A., 1908, i, 593, in a modified apparatus) and a carbonyl group, and 
yields naphthalene on distillation with zinc dust. The oxidation was 
effected by the following means: with sodium nitrite and acetic acid 
(Perkin and Steven, T., 1903, 83, 197), which is the best method, and 
yields 10—16% of the substance; with silver nitrate or acid per- 
manganate (Girard, 1869); with chromic acid or p-benzoquinone 


4y 2 
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(Wichelhaus, A., 1872, 172, who called the compound, in the latter 
case, pyrogalloquinone, and obtained quinol as a by-product); by 
passing a current of air through a solution of pyrogallol and gum 
arabic (Struve, A., 1872, 703); with horse-radish peroxydase ; with 
potassium ferricyanide (Hooker, A., 1888, 292), and by electrolysis 
(Perkin and Perkin, T., 1904, 85, 243). 

Purpurogallin was obtained in deep-red needles from glacial acetic 
acid. It always melted at 274—275° in a sulphuric acid bath, but in 
a paraffin bath, or in very long capillary tubes, it sublimed without 
melting. 

Tetra-acetylpurpurogallin was easily prepared in orange-yellow 
needles, m. p. 179—-180° (Herzig, A., 1910, i, 677, described a colour- 
less product), The molecular-weight determinations with certain 
solvents gave abnormal results, which could be explained in the case 
of acetic acid by partial hydrolysis to monoacetylpurpurogallin, which 
formed brownish-red needles, m. p. 169—170°; these could be 
separated mechanically. The tetra-acetyl derivative was completely 
hydrolysed by 50% acetic acid, and readily formed a phenylhydrazone, 
C,,H,0,(COMe),; N-NHPh, in brick-red needles, m. p. 254—258°. 

The authors are studying the formation of hydroxy-o-benzoquinone, 
which Wichelhaus, Perkin and Steven, and Perkin (T., 1913, 104, 
661) have assumed to represent an intermediate stage in the oxidation 
of pyrogallol. a. U, 'W. 


Preparation of Nitrogenous Condensation Products of the 
Anthraquinone Series. Farswerke vorm. Meister, Lucius & 
Brtnine (D.R.-P. 265725).— When aminoanthraquinones are heated at 
200—220° with naphthols in the presence of zinc chloride they furnish 
condensation products which are formed from 1 molecule of the 
aminoanthraquinone and 2 molecules of the naphthol, with elimination 
of 3 molecules of water. The following compounds are described : 
(1) from l-aminoanthraquinone with #-naphthol, a red, crystalline 
powder ; (2) from 2-aminoanthraquinone with B-naphthol, a yellowish 
red, crystalline powder ; (3) from l-aminoanthraquinone with a-naph- 
thol, a dark violet powder, and (4) from 4-chloro-1-aminoanthraquinone 
with B-naphtbol, a red, crystalline powder. F, M. G. M. 


~ Retene. III. Condensation of Retenequinone with Ketonic 
Compounds. ALrrep Heipuscuka and Cu. Knupapap (Arch. Pharm., 
1913, 251, 401—437. Compare A., 1912, i, 107).—Retenequinone, 
which resembles benzil and phenanthraquinone in its behaviour towards 
organomagnesium haloids (Heiduschka and Grimm, Joc. cit.), has been 
examined as to its behaviour during condensation with various types of 
ketones, to ascertain whether its analogy to benzil and phenanthra- 
quinone is also evident in such reactions, In the presence of aqueous 
or, better, alcoholic potassium hydroxide, retenequinone (1 mol.) 
condenses with only 1 mol. of an aliphatic ketone, CH,R*COMe 
(where R may be hydrogen and no negative group, other than the 
carbonyl, is present) to form, unlike benzil and phenanthraquinone, 
only one product. Four formule are possible for the substance, but 
the two containing >C:CR:* are excluded because the condensation 
product is rapidly attacked by Baeyer’s reagent, whereby the presence 
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of the group >C:CH> is indicated. The condensation product, there- 
; C:CH:CO-CH,R 
fore, may have the constitution : C,,H,,< dbo a or 
C———CH 
Ci Cig<_J ; 
” "<G0H).cHR? 3 
the first, however, is excluded because the substance, except where R is 
hydrogen, does not condense with benzaldehyde in alkaline solution, 
thereby showing that a methyl or methylene group adjacent to a 
carbonyl! group is not present. 
ah... .. 
Anhydroacetoneretenequinone, C,,H,.< by OH): cH OO m, p. 206°5°, 
colourless needles, does not react with phenylhydrazine or with 
phenylearbimide in the cold, condenses with benzaldehyde in the 
presence of alcoholic potassium hydroxide to form a substance, 
C,,H,,0,, m. p. 203—204° (decomp.), pale yellow needles, and is 
reduced by zinc dust and acetic acid to a substance, O,,H,,O, m. p. 
201°, colourless needles. Methylanhy/roacetoneretenequinone, 
C——=——CH 
Ci 6H ig) 
" 6S Q(OH)-CHMe> vine 


m. p. 205°, colourless needles, obtained together with a small quantity 
of an isomeride from methyl ethyl ketone, forms a dibromide, 
C,,.H,,0,Br,, m. p. about 195° (decomp.), and is reduced to a substance, 


C-—CH 
probably CBs oy m. p. 153—155°, by zine dust and 


acetic acid, or by boiling hydriodic acid, D 1:96, and to a substance, 
C,.H.,0, m. p. 192—193° (decomp.), by zine and alcoholic hydro- 
chloric acid. Retenequinone and methy! propyl ketone yield ethyl- 
anhydroacetoneretenequinone, C.,H,,0,, m. p. 186—187°, colourless 
needles. Retenequinone condenses with methyl hexyl ketone and 
with methyl hexenyl ketone to form corresponding substances, 
C.,H,,0,, m. p. 181—182°, and C,,H,.0,, m. p. 213—214°, both 
colourless needles, and with mesityl oxide (only in the presence of 
alcoholic potassium hydroxide) to form isopropylideneanhydroacetone- 
retenequinone, C,,H,,0,, m. p. 219°. 

Retenequinone and benzyl methyl ketone in the presence of aqueous 
potassium hydroxide yield two substances, one, probably 

C:CPh-COMe 
Cre <O:0Pn-COMe’ 

m. p. 200—202° (decomp.), faintly red crystals, the other, C,,H,,0,, 
m. p. 214—-215°, deep red crystals ; the residue from the mother liquor, 
by boiling with glacial acetic acid, yields a substance, C,,H,.O,, m. p. 
210—212°, colourless needles, which is phenylanhydroacetoneretene- 
quinone acetate, since it is also obtained by heating phenylacetone- 
retenequinone with glacial acetic acid. Phenylacetoneretenequinone, 
probably ea a .. » 166-188 eed 
yellow crystals, is obtained from retenequinone and benzyl methyl 
ketone in the presence of alcoholic potassium hydroxide. 

Retenequinone and ethyl acetonedicarboxylate in the presence of 
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alcoholic potassium hydroxide condense to form a substance, Cy,H,0,, 
m. p. 185—187° (decomp.), yellow needles or leaflets, which receives 


the constitution es teeny 5) >00- 


Retenequinone and ethyl benzoylacetate, by treatment with acetic 
anhydride and a little concentrated sulphuric acid at 45—50° yield a 
substance, C,,H,,0,, m. p. 235°, faintly yellow needles, which is 


C:CBz:CO, Et 
probably C,H, <i: ‘OBz ‘C0, Et’ C. 8. 


Action of Zinc on a Mixture of Fenchone and Allyl 
Iodide. Micuart Zascev (J. Russ. Phys. Chem. Soc., 1913, 45, 
1578—1580).—The action of zinc on a mixture of fenchone and 
allyl iodide in presence of ether yields allylfenchyl, C,,H,.0, b. p. 
107—109°, Dj 0:9747, Di 096144, Di? 0:9597, [a], +12°44°, 
n, 149143. Attempts to prepare the corresponding chloride, C,,H,,Cl, 
by saturating allylfenchyl with dry hydrogen chloride in the cold, yielded 
an impure product, b. p. 122—124°. The investigation is being 
continued. a a Be 


Synthesis of 3-Ethylpulegol. Muicnar, Zascev (J. Russ. 
Phys. Chem. Soc., 1913, 45, 1571—1577).—The preparation of 
3-methylpulegol by the action of magnesium and methyl bromide on 
pulegone was unsuccessfully attempted by Grignard (A., 1901, i, 679) 
and by Rupe and Emmerich (A., 1908, i, 556), and this compound 
has only recently been prepared (compare Rupe, Schobel and Abegg, 
A., 1912, i, 573). The corresponding ethyl compound is, however, 
readily obtainable. 


3 -Ethylpulegol, CHM on “CE CHC: CMe,, has b. p. 


105—110°/9 mm., Df 0:9379, "Ds 09939, D? 0°9223, [ulp +43°22° 
and exhibits normal eryoscopic behaviour i in benzene. When oxidised 
by means of permanganate, it yields (1) the trihydric alcohol, 


CHMe< oye mOH>0 OH)-CMe,-OH, 
CH,— 2 


which is a viscous, eeideaiaane liquid ; (2) 8-methyladipic acid ; 
(3) formic acid, and other products. P 


Chemistry of Caoutchouc. VII. Theory of Vulcanisa- 
tion. V. Davin Spence and J. Youna (Kolloid. Zeitsch., 1913, 13, 
265—271. Compare A., 1912, i, 706).—Further experiments have 
shown that there is no lower limiting temperature, as previously 
suggested, below which vulcanisation does not take place. By extend- 
ing the period of observation it has been found that vulcanisation 
occurs at 50°, and from experiments made at intervals of 5° between 
50° and 75°, the velocity of the vulcanisation process increases on the 
average in the ratio of 2'84:1 for arise of temperature of 10°. The 
value of the temperature-coeflicient lends support to the view that the 
vulcanisation process is a chemical change. 

From comparative experiments on the speed of the vulcanisation 
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of caoutchouc, gutta-percha, and balata at 135°, it appears that the 
rate of the change is practically the same in all three cases. In each 
case, also, the vulcanisation reaches a limit when the quantity of 
sulphur, non-extractable with acetone, amounts to 32%. This pro- 
portion of sulphur corresponds with the formula (C,,H,,S,)n, and it 
is supposed that this compound is formed from each of the three 
substances. 

The difference between caoutchouc, gutta-percha, and balata is con- 
sidered to have its origin in differences in the colloidal condition of the 
hydrocarbon, the close similarity in the behaviour on vulcanisation 
being entirely opposed to the view that the differences are chemical in 
nature. H. M. D. 


Formation of the Anthocyan Pigments of Plants. VI. 
Freperick Keesie, E. FrRankLAND ArmstronG, and W. NEgILson 
Jones (Proc. Roy. Soc., 1913, B, 87, 113—131. Compare A., 1912, 
ii, 673 ; this vol., i, 325, 803).—The pale yellow sip colour of the petals 
of the wallflower is a mixture of hydroxyflavone glucosides (compare 
A. G. Perkin, T., 1896, 1566; Perkin and Pilgrim, T., 1898, 267). 
The mixture is hydrolysed by heating with acids and more slowly 
by emulsin. The hydrolysed pigment if reduced and subsequently 
oxidised yields a red pigment. A red pigment is obtained from most 
flowers containing similar soluble yellow pigments, suggesting that red 
mutations should be of possible occurrence in such species. 

Oxidation by oxydase of the hydrolysed products of glucosides in 
presence of amino-acids yields pigments. Arbutin, for example, yields 
a red pigment probably produced by the interaction of quinhydrone 
with ammonia, It is suggested that many of the pigments and 
odorous substances formed during the ripening of fruits arise as results 
of reactions of this type. 

A competition for oxydase ensues when a mixture of phenols is 
treated with a plant oxydase. 

Quinol monomethy] ether gives no colour reaction with oxydase, but 
when a little benzidine solution is added, a deep and persistent carmine 
colour is obtained. The benzidine acts catalytically, playing the part of 
an organic peroxide, and bringing about the oxidation of a substance 
which resists the action of oxydase and hydrogen peroxide. It is 
suggested that the higher members of a flower colour series owe their 
origin to the presence of specific substances which, acting as 
receivers of oxygen, reduce the pigments characteristic of the lower 
members of the colour series, accept oxygen therefrom, and become 
oxidised to pigments of specific colour. E. F. A. 


Anthocyanins. I. Pigment of Cornflowers. RicHarp WILL- 
STATTER and ArtHuR E. Everest (Annalen, 1913, 401, 189—232).— 
Since Morot in 1849, and Frémy and Cloéz in 1854, isolated in 
an impure state the blue pigment of the cornflower, very little work 
has been recorded, probably on account of the instability of the antho- 
cyanin. An important observation by Molisch (Bot. Zeit., 1905, 63, 
145), that in the flowers and red leaves of many plants the anthocyanin 
occurs, not merely in solution in the cell juice, but also in the crystal- 


i. 1872 ABSTRACTS OF CHEMICAL PAPERS. 


line or amorphous state, revived interest in the subject, and observa- 
tions, many of which are erroneous, have been recorded by Grafe, 
by Glan, by Griffiths (A., 1904, i, 179), and by Combes (A., 1911, 
ii, 1125). 

Seaidiatnn are the blue, violet, and red pigments which are 
extracted from flowers, fruits, and many leaves by water or aqueous 
alcohol, and are insoluble in ether; they are roughly classified by 
their colour reactions in acid and in alkaline solution and with lead 
acetate. For the sake of completeness, it may be recalled that red and 
blue flowers also contain yellow pigments, anthoxanthins, which are 
soluble in water or dilute alcohol, and are quite different from the 
chemically indifferent carotins. The blue pigment of the cornflower 
is unstable and very difficult to isolate, and has not yet been obtained 
crystalline. The various shades of colour in different parts of the 
flower are due to various derivatives of one substance. Thus the blue 
pigment is the potassium salt of an acid (cyanin), the violet pigment 
is the free acid, and the red pigments are oxonium salts of cyanin and 
plant-acids, In addition, a colourless substance can be isolated from 
the flowers, which is an isomeride of cyanin and is acid and forms 
colourless alkali salts. 

All anthocyanins are present in flowers as glucosides and not, as 
previously stated by Grafe, partly in combination with dextrose and 
partly not. They al] exhibit a characteristic reaction, the antho- 
eyanidin reaction ; an anthocyanin dissolved in N- or 2NV-sulphuric 
acid is quite unaffected by shaking with amyl] alcohol, but after 
hydrolysis on the water-bath, the coloured fission product (antho- 
cyanidin) is quantitatively extracted by the alcohol, forming a reddish- 
violet solution, which is changed to bluish-violet by washing, or 
more rapidly by sodium acetate. (In this connexion, Erdmann’s 
test for new, or comparatively new, red wine is discussed.) 

In order to isolate the colouring matter, dried cornflower meal, 
mixed with six parts of sand to facilitate filtration, is rapidly 
extracted with water or 20% alcohol, preferably in the presence of 
sodium nitrate or chloride to retard the change of the anthocyanin to 
the colourless modification. The deep blue solution is treated with 
alcohol and the potassium cyanin, after repeated fractional pre- 
cipitation with water and alcohol, is obtained mixed with at least 
twice the weight of carbohydrates, albuming, and pentosans. In its 
further purification, the blue pigment is treated with alcohol and 
hydrochloric acid, whereby the pentosans (one of which is probably 
xylan) are precipitated, and the pigment is converted in cyanin 
chloride, C,,H,,0,,C],3H,O, m. p. 203—204° (corr.) (anhydrous), dark 
blue, rhombic leaflets with golden reflex. The chloride is extremely 
hygroscopic, and forms stable red solutions in acids; its aqueous 
solution rapidly becomes colourless, but recovers its red colour by the 
addition of an acid. A solution of the chloride becomes violet in the 
presence of calcium carbonate, and changes from red through violet 
to cornflower blue by treatment with sodium carbonate. 

By hydrolysis with boiling 20% hydrochloric acid for three to 
three and a half-minutes, cyanin chloride yields dextrose (2 mols.) 
and cyanidin chloride, O,,H,,0,Cl, long, brownish-red, metallic needles, 
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which decomposes by slow heating, but has m. p. 220° (decomp.) 
when placed directly in a bath at this temperature. Like cyanin 
chloride, cyanidin chloride is converted by aqueous sodium carbonate, 
firstly, into a violet solution of the acid, cyanidin, and then into a 
blue solution of sodium cyanidin. Moreover, cyanidin chloride in 
dilute alcohol at 85° is slowly converted into an isomeride, colourless 
crystals, which is reconverted into red cyanidin salts by boiling dilute 
mineral acids; by prolonged keeping of its aqueous alcoholic or 
ethereal solution, the colourless isomeride changes to another swb- 
stance, colourless needles, from which the red cyanidin salts cannot be 
regenerated. 

Little can be stated at present with regard to the constitutions of 
cyanin and cyanidin. The fact, that the two substances form very 
stable salts with hydrochloric acid, indicates that cyanin and cyanidin 
are related to benzopyronium (Decker and Fellenberg, A., 1909, i, 116) 
rather than to the flavones. 0.8. 


Hydrogenation of a Secondary Alcohol derived from Furfur- 
aldehyde in the Presence of Nickel. Rocrr Dovuris (Compt. rend., 
1913, 15'7, 722—724).—During the catalytic hydrogenation of certain 
secondary a-ethylenic alcohols, dehydration occurs, followed by hydro- 
genation of the ethylenic hydrocarbon produced. The author is extend- 
ing this study to heterocyclic alcohols derived from furfuraldehyde. 
Furfuraldehyde itself gives a-methylfuran, a-methyltetrahydrofuran, 
methyl propyl ketone, and pentan-8-ol (compare Padoa and Ponti, A., 
1907, i, 146), Furylethylcarbinol on hydrogenation in the presence 
of reduced nickel at 175° yields propyltetrahydrofuran, dipropyl 
ketone, ethyltetrahydrofurylearbinol, C,H,O-CHEt°OH, a colourless, 
syrupy liquid, b. p. 87—90°/15 mm., D{ 1:0051, Di? 0°9869, and 
a small quantity of a liquid, b. p. 110—120°/15 mm., which contains 
a glycol. 

Whilst furylethylcarbinol, unlike its propyl and isoamyl homologues, 
will not yield an acetic ester, yet its tetrahydro-derivative readily 
yields an ester, a colourless liquid, b. p. 90—91°/12 mm., D{ 1-0334, 
Df 1:0149. W. G. 


Action of Fermenting Yeast on Furfuraldehyde. Formation 
of Furyltrimethylene Glycol. II. Car. J. Lintner and H. J. von 
Liesie (Zeitsch. physiol. Chem., 1913, 88, 109--121. Compare A., 
1911, ii, 816). —Furfuraldebyde in presence of yeast which is actively 
fermenting sucrose is converted into furylirimethylene glycol [ay-di- 
hydroay-a-furylpropane}, C,H,0- CH(OH): CH,°CH,°OH. This crystal- 
lises in very tiny needles, m. p. 50°5°, [a], —- 10°5°; ; with concentrated 
sulphuric acid it gives a gentian-blue coloration. 

The diacetate forms a pale yellow oil with an aromatic odour, b. p. 
246—248°/720 mm. ; the dibenzoyl derivative is likewise a pale yellow 
oil. Both compounds have a normal molecular weight and give a 
blue coloration with sulphuric acid. 

The di-p-nitrobenzoate forms an almost. colourless, crystalline 
powder, m. p. 150—151°. The diphenylurethane, which is a colour- 
less, light powder, has m. p. 195° 
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It is assumed that the acetaldehyde formed as the first product of 
the fermentation of dextrose undergoes an aldol condensation with 
furfuraldehyde and that this aldol is immediately reduced to the 
glycol by the yeast. KE. F. A. 


Thioflavones [2-Phenyl-1:4-benzothiopyrones]. SreGrRiep 
RuHeEmAnn (Ber., 1913, 46, 3384—3395).—The sodium salts of the thio- 
phenols, like the ordinary phenols (this vol., i, 891), can undergo conden- 
sation with ethyl pheny]propiolate with formation of the ethyl esters 
of the corresponding f-arylthiolcinnamic acids. The free acids on heat- 
ing lose carbon dioxide with formation of arylthiolstyrenes, and by 
successive treatment with phosphorus pentachloride and aluminium 
chloride they are almost quaxtitatively converted into thioflavones 
(2-phenyl-1 : 4-benzothiopyrones). The last-named substances are 
more resistant than the flavones towards alkali, but by prolonged 
boiling with concentrated potassium hydroxide solution two con- 
current decompositions are effected, one yielding (with thioflavone 
itself) benzoic acid and 0-thiolacetophenone, and the other acetophenone 
and o-thiolbenzoic acid. 

, , CO-CH 

The corresponding 1 : 4-benzothiopyrone, O<, CH? could not 
be produced in a similar manner on account of the impossibility of 
hydrolysing ethyl phenylthiofumarate (obtainable from the sodium 
compound of the thiophenol and ethyl chlorofumarate) without 
complete decomposition. 

Ethyl B-o-tolylthiolcinnamate, C,H,Me*S:CPh:CH:CO,Et, a viscous, 
yellow oil, b. p. 230°/12 mm., which slowly crystallises, is obtain- 
able by the gradual addition of ethyl phenylpropiolate to a hot solution 
of sodium in excess of o-tolyl mercaptan diluted with toluene ; B-0-toly/- 
thioleinnamic acid, produced by hydrolysis with alcoholic potassium 
hydroxide, forms colourless needles, m. p. 160—161° (decomp.), and on 
heating passes into o-tolylthiolstyrene, C,H,Me*S°CPh:CH,, a yellow 
oil, b. p. 183—184°/12 mm., with loss of carbon dioxide. When 
powdered aluminium chloride is gradually introduced into a mixture 
of phosphorus pentachloride and f-o-tolylthiolcinnamic acid in benzene, 
intramolecular condensation to 2-phenyl-8-methyl-1 : 4-benzothiopyrone 


(8-methylthioflavone), C,H, Me OO 8 


S—CPh’ 

124—125°, is effected. 

p-Tolyl mercaptan, obtained by reduction of p-toluenesulphonyl 
chloride, condenses in a similar manner to the ortho-isomeride, with 
ethyl phenylpropiolate, producing the ethyl ester, yellowish prisms, 
m. p. 77—78°, b. p. 240—242°/12 mm., of B-p-tolylthiolcinnamic acid, 
colourless needles, m. p. 167° (decomp.). By successive treatment 
with phosphorus pentachloride and aluminium chloride the acid is 
converted into 2-phenyl-6-methyl-1 : 4-benzothiopyrone (6-methylthio- 
flavone), colourless needles, m. p. 153—154°. 

Thiol-p-xylene, b. p. 211—212°, obtained from the corresponding 
sulphinic acid, which was prepared by the diazo-reaction, condensed 
with ethyl phenylpropiolate, giving the viscous, yellow ethyl ester, 


pale yellow needles, m. p. 
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b. p. 2429/12 mm., of B-p-xylylthiolcinnamic acid, colourless prisms, 
m. p. 186—187° (decomp.). Treatment with phosphoric and aluminium 
chlorides converts this into 2-phenyl-5 5: 8-dimethyl-1 : 4-benzothiopyrone 


(5:8-dimethylthioflavone), C,H. Meco joo colourless needles, m. p. 


133—134°. 

Thiol-m-xylene, b. p. 212—214°, in a similar manner, condenses 
with ethyl phenylpropiolate, giving the ethyl ester, yellow prisms, 
m. p. 91—92°, b. p. 242—244°/12 mm., of B-m-xylylthiolcinnamic acid, 
yellow prisms, m. p. 184° (decomp.). This acid, when heated, loses 
carbon dioxide with formation of 3 :4-dimethylphenylthiolstyrene, a 
yellow oil, b. p. 197—198°/14 mm., and under the usual treatment 
with phosphoric and aluminium chlorides gives rise to 2-phenyl- 
6 : 8-dimethyl-1 : 4-benzothiopyrone (6 : 8-dimethylthioflavone), yellow 
needles, m. p. 152—153°. 

o-Anisyl mercaptan, in the form of its sodium compound, reacts 
with ethyl phenylpropiolate in the general manner, giving the ethyl 
ester, colourless needles, m. p. 67—68°, b. p. 246—248°/12 mm., of 
B-o-anisylthiolcinnamic acid, colourless needles, m. p. 148° (decomp.). 
The acid is readily converted into 8-methoay-2-phenyl-1 : 4-benzothio- 


pyrone (8-methoxnythioflavone), OMe*C,H , colourless needles, 


‘CH 
<g— CPh 
m. p. 129—130°. This compound, like the oxygen analogue er cit.), 
can be demethylated by hydriodic acid, producing 8-hydroxy-2-phenyl- 
1: 4-benzothiopyrone, yellow prisms, m. p. 292° (decomp.). 

The sodium compound of p-anisylmercaptan with ethyl phenyl- 
propiolate produces the ethyl ester, b. p. 255—256°/14 mm., of B-p- 
anisylthiolcinnamic acid, colourless prisms, m. p. 217—218° (decomp.). 
This was transformed in the usual manner into 6-methoxy-2-phenyl- 
1: 4-benzothiopyrone (6-methoxythioflavone), colourless needles, m. p. 
155—156°. 

The behaviour of the benzothiopyrone compounds with alkali, 
towards which they are very stable, was especially investigated with 
2-phenyl-1 :4-benzothiopyrone {that is, thioflavone itself). It is 
completely changed by boiling with concentrated alcoholic sodium 
hydroxide for five to six hours ; acetophenone, o-thiolacetophenone, as 
an oil oxidisable to dithiodiacetophenone (C,H,Ac),S,, needles, m. p. 
167—168° (compare Farbwerke Meister, Lucius, & Briining, A., 
1908, i, 987), benzoic acid, o-thiolbenzoic acid, and dithiodisalicylic 
acid could be recognised among the reaction products. D. F. T. 


Aconitine Alkaloids. Pyraconitine. Herinrica Scuunze and 
A. Ligpyer (Arch, Pharm., 1913, 251, 453—467. Compare Schulze 
and Bierling, this vol., i, 287).—Pyraconitine, C,.H49),.4;,0)N (Dan- 
stan and Carr give C,H, 10,oN ; T., 1894, 65, 176), prepared by heating 
aconitine at 192°, has m. p. 171°, [a] 112" 2°, in 95% alcohol 
(c=8°6918), and crystallises from ether in colourless needles containing 
1}Et,O, and from alcohol in crystals containing 2}EtOH. Dunstan 
and Read’s pyrojapaconitin (T., 1900, 77, 60), obtained by heating 
japaconitine at 192°, is identical with pyraconitine. The following 
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salts, prepared in all cases from both pyraconitine and “ pyrojap- 
aconitine,” are described: hydrochloride, m. p. 167° (decomp.) ; auri- 
chloride, m. p. 157—158° (decomp.) ; hydrobromide, m. p. 240—242° 
(decomp.) (hydrated) or 243—244° (decomp.) (anhydrous), [a]j — 105°87° 
in water (c = 4°5339) ; hydriodide, m. p. 157—-158° (decomp.) (hydrated), 
and perchlorate, m. p. about 190°. The preceding constants differ 
from those recorded by Dunstan and Carr (loc. cit.). C. 8. 


tsoapoCaffeine. Heinricn Bittz [with Paut Kreps and Kart 
Srrure] (Ber., 1913, 46, 3407—3410).—The substance tsoapocaffeine, 
which is obtained together with apocaffeine in the oxidation of caffeine 
and 1:3:7-trimethyluric acid (Biltz and Krebs, A., 1910, i, 523), is 
3: 7-dimethylcaffolide ; this has been demonstrated by a course of 
degradation detailed in this paper. The formation of iésoapocaffeine 
from caffeine or trimethyluric acid must evidently be a fairly complex 
process which is partly synthetic ; it is suggested that in addition to 
the direct oxidation to apocaffeine, some dimethylalloxan and methyl- 
carbamide are produced, the latter substances then condensing to 
isoapocaffeine and apocaffeine. In support of this view it is mentioned 
that only when the oxidation is so moderated as to proceed slowly is 
any isoapocaffeine formed. 

When an aqueous solution of isowpocaffeine is evaporated to a syrup, 


N 
isocaffurie acid, bo: OOH) ‘CO-NHMe, is obtained, which 


gradually crystallises in prisms, m. p. 191° (decomp.). 
When heated on a water-bath with hydriodic acid (D 1°96), tsoapo- 
caffeine undergoes reduction to 3-methylhydantoin-5-carboxymethyl- 


amide, bo we OHcO-N H Me, prisms, m. p. 240°. This substance 


is hydrolysed by barium hydroxide solution with formation of methyl- 


amine and 3-methylhydantoin-5-carboxylic acid, bo 5 OH: CO,H, 


tablets, m. p. 130° (decomp.); the latter, on gradually heating to 
190°, eliminates carbon dioxide with production of 3-methylhydantoin, 


i ep: a 


NM ¢ 
isoapoCaffeine consequently has the structure | “— were 


CO—- Noe <co't *NMe 
D. F. T. 


Some New Salts of Quinine, Euquinine, Aristoquinine, 
Saloquinine, and Quinaphenine. Dezcio AnaEetont (Boll. chim. 
farm., 1913, 52, 675—685).—A basic salicylate of quinaphenine, 
O.9H,,0,N, CO" NH: C,H,OEt,OH-C,H,°CO,H, has m. p. 125—126°, 
and is obtained by adding an ethereal solution of the acid to an 
ethereal solution of an equimolecular quantity of the base. When 
2 mols. of acid are taken and the base is poured into the acid, a salt, 
m. p. 112°, is obtained, which is, however, a mixture of the normal 
and basic salts, 
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When an ethereal solution of euquinine (1 mol.) is added to an 
ethereal solution of novaspirin (4 mol.), the normal salt, m. p. 95°, is 
obtained. By working in alcoholic solution, the basic salt may be 
prepared ; it has m. p. 178°. 

Novaspirin and aristoquinine yield the normal sal¢, m. p. 89—90°, 
in which the aristoquinine behaves as a tetracidic base. Novaspirin 
and saloquinine in ethereal solution yield the normal salt, m. p. 
116°. Novaspirin and quinaphenine also yield the normal salé, m. p. 
118—120°. 

Diaspirin and quinine in ethereal solution yield the basic salt, 
which crystallises in needles, m. p. 125°. By taking an excess of 
acid, the normal salt may also be prepared. Diaspirin and quina- 
phenine in ethereal solution yield the normal sa/é¢, m. p. 116°. 

Diplosal and quinine in ethereal solution yield the basic salt, m. p. 
105°, which crystallises in needles. Diplosal and quinaphenine in 
ethereal solution also form the basic sa/t, m. p. 86°. 

The compositions of the salts obtained were established by nitrogen 
estimations. Information is also given as to the solubilities of the 
bases and acids employed in ether. R. V.S8. 


The Apparent Colloidal Character and the Molecular 
Weight of Colchicine. Simon Zzisen and K. von SrTockertT 
(Monatsh., 1913, 34, 1327—1338).—In aqueous solution, colchicine 
has many of the physical and physiological properties of a colloid. 
Diffusion experiments with a 20% solution show, however, that it is a 
crystalloid. The amyloid of the diffusion thimble has a great 
adsorptive power for the alkaloid, and until this is satisfied, the 
diffusion does not reach a normal value. Cryoscopic and ebullioscopic 
determinations of the molecular weight of colchicine, colchiceine, and 
trimethylcolchicinic acid in various solvents have also been made, In 
acetic acid or boiling ethylene dibromide, the results for colchicine 
agreed with the formula C,,H,,O,N. In cold ethylene dibromide and 
especially in water, which is most unusual, bi- or even ter-molecular 
values were obtained. Colchiceine gave high values in freezing 


ethylene dibromide, and trimethylcolchicinic acid in boiling acetic acid. 
J.C. W. 


Bromine Derivatives of Colchicine. Simon ZeriseL and K. von 
Stockert (Monatsh., 1913, 34, 1339—1347).—When an excess of 
hydrobromic acid is added to a dilute solution of colchicine, sulphur- 
yellow dibromocolchicine, C,,H,,0,N Br,, is precipitated, m. p. 146—150° 
(open tube), 125° (sealed capillary). One molecular proportion of the 
acid precipitates the monobromide, which crystallises in various forms 
from methyl alcohol, but with constant properties, 

C,.H,,0,N Br, MeOH, 
m. p. 151°5° (corr., open tube), 133—135° (sealed tube). It is some- 
what soluble in water, and the addition of excess of hydrobromic acid 
to the aqueous mother liquors causes the precipitation of the above 
dibromide. In methyl alcohol solution, colchicine gives with excess of 
bromine in the cold, a tribromide, C,,H,(OMe),O,NBr,, m. p. 131° 
(open), 118—122° (sealed). The behaviour of these derivatives 
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towards alkali hydroxides, in open vessels or in sealed tubes, shows that 
two bromine atoms are firmly combined, whilst the third is fairly 
labile. Tribromocolchiceine, C,,H,,O,NBr,,H,O, and tribromotrimethy/- 
colchicinic acid, C,)H,,0;N Br,, were also prepared. J.C. W. 


Synthesis of Hygrine. I. Kurt Hess (Ber, 1913, 46, 

3113—3125).—Hygriue should have either the constitution I or II. 
CH,*N Me CH,*NMe 
(1) CHs<on,-CH-CORt (I) CHs<oH,-GH-CH,-COMe 

Willstatter (A., 1900, i, 405) suggested that the second formula 
was probable, assuming, therefore, that hygrine and tropinone are 
somewhat similarly constituted, but the fact that the oxidaticn 
product, hygric acid (Liebermann and Cybulski, A., 1895, i, 310; 
Willstatter, Joc. cit., and A., 1903, i, 362), is not an acetic acid 
derivative akin to tropic acid supports formula I. The author has 
attempted to synthesise the above isomerides, and has so far succeeded 
in preparing the corresponding hydroxy-compounds : 

CH,°N Me . CH,"NMe 
(111) CHs<on,-CH-cuEt-on (Y)C8s<oy .6H-cH,-CHMe-OH 

The former compound was obtained by treating magnesium pyrryl 
bromide with propionyl chloride, reducing the 2-propionylpyrrole so 
obtained by sodium and alcohol, and methylating the product. The 
other compound was prepared by the addition of propylene oxide to 
magnesium pyrryl bromide, reduction of the isopropyl alcohol 
derivative by means of hydrogen in presence of spongy platinum, and 
methylation of the pyrrolidy]-2-isopropyl alcohol. 

a-2-Pyrrylpropan-B-ol, C,H,N*-CH,,CHMe:OH, is a_ colourless, 
odourless, viscous oil, b. p. 94—96°/0'25 mm., which changes into a 
thick, red syrup in the air, and is soluble in water. No picrate nor 
oxidation product could be isolated, but it yielded 2-propylpyrrole 
(Deonstedt and Zimmermann, A., 1893, i, 226) on reduction with red 
phosphorus and hydriodic acid. It was accompanied by an isomeride, 

CH-NH . "0 
probably, CH<o5:¢-CHMe-CH,-OH’ which had b. p. 99—107°/ 
0:25 mm. : 

For the methylation, it was found necessary to prepare the 
potassium compound and then to add methyl iodide. a-1-Methyl- 
pyrrylpropan-B-ol, C,H,,ON, is a pleasant smelling oil, b. p. 
116—117°/18 mm. ‘The reduction of pyrrylpropan-B-ol with 
hydrogen in presence of platinum was successful when the necessity 
of excluding all traces of oxygen was realised. For this purpose an 
apparatus is described which consists essentially of a cylinder and 
bulb connected by a tap, the cylinder being also fitted with an inlet 
tube and a ground-on cap. ‘The suspension of platinum in glacial 
acetic acid was saturated with hydrogen in the bulb, the solution of 
the alcohol was then washed with hydrogen in the cylinder, and 
finally the two liquids were shaken together under a slightly increased 
pressure. The platinum was not added all at once, but fresh portions 
were occasionally saturated with hydrogen in the cylinder and then 
allowed to flow into the bulb. The process required a few days. In 
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this way the formation of pyrrole dyes by catalytic oxidation was 
entirely prevented, and only a small quantity of platinum was 
required. A quantitative reduction of pyrrole itself, without the 
occurrence of a coloured solution, was also effected (compare 
Willstatter and Hatt, A., 1912, i, 545). a-2-Pyrrolidylpropan-B-ol, 
0,H,N-CH,CHMe-OH,, is a viscous oil, b. p.115—120°/15 mm.,with the 
usual properties of a base and an unsaturated compound. On 
methylation with methyl] iodide and potassium hydroxide, a moderate 
yield of a-l-methylpyrrolidylpropan-B-ol (IV) was obtained as an 
oil, b. p. 98—103°/16 mm. 

2-Pyrrylpropane-By-diol (future communication) was also reduced 

as above, yielding a-2-pyrrolidylpropane-By-diol 

4H .N*CH,*CH(OH)-CH,-OH, 
b. p. 145—150°/18 mm., which formed a very hygroscopic potassium 
salt. 

The reduction of the isomeric alcohols was first studied in the case 
of 2-acetylpyrrole. Sodium was added to the boiling alcoholic 
solution of the substance and a-2-pyrrolidylethan-a-ol (pyrrolidyl-2- 
methylearbinol), C,H,N-CHMe:OH, was extracted from the product 
as a colourless oil, b. p. 187—192°/759 mm. It smells like acetamide 
and absorbs moisture and carbon dioxide with avidity. a-2-Pyrrol- 
idylpropan-a-ol (pyrrolidyl - 2 -ethylcarbinol), C,H,N-CHEt-OH, 
was prepared in this way from 2-propionylpyrrole. It is a well- 
defined, crystalline base, m. p. 50°, b. p. 95—98°/17 mm., 195—200°/ 
756 mm., with a narcotic odour, is hygroscopic, and gives the 
Liebermann reaction. a-1-Methylpyrrolidylpropan-a-ol (1-methylpyrrol- 
idyl-2-ethylcarbinol) (III.) is also a very hygroscopic base, m. p. 45°, 
b, p. 92—95°/17 mm., 190—195°/757 mm. J.C. W. 


Origin of the Cyclic Bases of Coal-tar. Louis C. Mainiarp 
(Compt. rend., 1913, 15'7, 850—852).—The humic substances obtained 
by the condensation of sugars with different amino-acids (compare A., 
1912, i, 169) readily yield cyclic bases when heated. The author 
applies this to the formation of coal from the constituents of cellulose 
aud proteins and to its distillation, yielding coal-tar containing pyridine 
and other cyclic bases, W. G. 


Allylpyrroles. Kurr Hess (Ber., 1913,46, 3125—3129).—When 
magnesium pyrryl bromide is treated with ally] bromide, a mixture of 
approximately equal quantities of 2-allyl- and 2: 5-diallyl-pyrroles is 
obtained. The formation of the latter compound is explained by 
assuming that some magnesium pyrryl bromide reacts with 2-allyl- 
pyrrole, forming pyrrole and 5-magnesium-2-allylpyrryl bromide, which 
then unites with more allyl bromide. This view is supported by the 
fact that carbon dioxide converts the reaction product of 2-allylpyrrole 
and magnesium pyrryl bromide into 2-allylpyrryl-5-carboxylic acid, 
acid, from which it follows that allylpyrrole is more acidic than 
pyrrole. 

The reaction between allyl bromide and magnesium pyrryl bromide 
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was vigorous but was not moderated by cooling. After steam distil- 
lation and extraction with ether, 2-a/lylpyrrole, 


C . 

CH<04:¢-CH,-CH:CH,’ 
was obtained as a colourless, mobile liquid, b. p. 82—83°/24 mm., 
D? 09376. It has an unpleasant odour, rapidly becomes yellow in the 
air, finally forming a red, amorphous mass, and is extremely sensitive 
towards reagents. 2:5-Diallylpyrrole, C,H,N(CH,°CH:CH,),, is a 
similar liquid, b. p. 110—115°/17 mm., Df 0°9321. The addition of 
allylpyrrole to magnesium pyrryl bromide caused a change in colour 
from grey to dark green. After treatment with dry carbon dioxide, 

: : 0(CO,H)-NH 
2-allylpyrrylearboaylic acid, CH< oy —-—6.CH,-CH:CH, 
tained in indefinite crystals, m. p. 117—118°. It is unstable, and 
partly decomposes into violet-pink dyes even when boiled with light 
petroleum, J.C. W. 


was ob- 


Equilibrium in the System Cobalt Chloride and Pyridine, 
J. Newton Pearce and T. E. Moore (Amer. Chem. J., 1913, 50, 
218—231).—In order to investigate the formation of compounds 
of cobalt chloride with pyridine of crystallisation, a study has been 
made of this system by the solubility method at temperatures between 
—50°3° and 100°. The results show the existence of three distinct ery- 
stalline compounds, CoCl,,2C,H,N ; CoCl,,4C,H,N,and CoCl,,6C,H,N. 
The first two of these have been isolated previously by Reitzenstein 
(A., 1895, i,121). The compound CoCi,,2C,H,N has m. p. 195—200°, 
but the m. p.’s of the other two compounds cannot be ascertained, 
as they rapidly lose pyridine when heated under the ordinary pressure. 

The compound CoCi,,6C,;H,N exists as the solid phase between 
—50°3° and 15°, CoCl,,4C;H;N between 15° and 70°, CoCl,,2C,H.N 
between 70° and 90°, whilst between 90° and the b. p. of the saturated 
solution CoCl, is the stable, solid phase. 

The usual methods of estimating cobalt are not satisfactory in 
presence of pyridine, and the following method was therefore devised. 
The weighed sample of solution was heated at 120° until all the 
pyridine had been removed. It was then dissolved in 50% alcohol, and 
an excess of oxalic acid was added to the solution. The precipitated 
cobalt exalate was washed with 50% alcohol, dried at 100°, and 
dissolved in sulphuric acid (1:3). The solution was diluted to 300 c.c., 
heated nearly to boiling, and titrated with potassium permanganate. 
This method was found to be very accurate. E. G. 


Cyclic Imines. VIII. Ring Opening in Substituted Indoles 
and Quinolines. Jutius von Braun, ALFRED GRABowsKI, and 
Marearete Rawicz (Ber., 1913, 46, 3169—3182).—A number of 
cyclic imines (substituted quinoline and indole derivatives) have been 
converted into compounds of the phenylpropane series primarily to 
determine with what yield the chlorinated amides could be obtained 
on treating the V-benzoyl compounds of the imines with phosphorus 
pentachloride, and to study the hydrolysis of these amides to the 
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chlorinated bases. It appears that the substituted anilides are formed 
even more readily than the unsubstituted compounds previously 
described, aud they are readily purified from unchanged imine. They 
are hydrolysed with difficulty as the temperatures necessary to 
ensure hydrolysis and at which decomposition begins lie very near 
together. 
sh ; CH,°CH, 

6-Chlorotetrahydroquinoline, O,H;Cl< H- Ou,’ 
duction of 6-chloroquinoline and isolated by means of the benzoyl 
compound, has b. p. 160°/11 mm., m. p. 43°. The hydrochloride ery- 
stallises in lustrous needles, m. p. 190°; the platinichloride is yellow, 
m. p. 185°. The benzoyl derivative has m. p. 84°. The picrate, m. p. 
151°, and the nitroso-compound, m. p. 65°, are also described. 

On heating the benzoyl! derivative with phosphorus pentachloride at 
140°, benzo-p-y-dichloro-o-propylanilide, 

CH,Ci-CH,°CH,°C,H,Cl-N H-COPh, 

is obtained in a mass of snow-white crystals, m. p. 108°. Oa prolonged 
heating with concentrated hydrochloric acid at 125°, p-y-dichloro- 
o-propylaniline hydrochloride is obtained, m. p. 170°. The free base, 
C,H,Cl-C,H,Cl-NH,, is a slightly coloured, almost odourless oil. The 
yellow platinichloride, has m. p. 181—182°, and the picrate has m, p. 143°. 

On diazotisation and treatment with cuprous chloride, 2 :5-y-tri- 
chloropropylbenzene, C,H,Cl,"C,H,Cl, is obtained as a colourless vil of 
agreeable odour, b. p. 152°/16 mm. 

CH,:CH 


7-Nitrotetrahydroquinoline, N 0,°0,B< g ( H” prepared by nitrat- 
2 


ing tetrahydroquinoline in concentrated sulphuric acid, forms a 
yellowish-red, crystalline mass, m. p. 90°. The hydrochloride separates 
in colourless needles, m. p. 203°; the colourless benzoyl derivative has 
m. p. 141°, whereas the niéroso-compound has m. p. 118—120°. 

On opening the ring with phosphorus pentachloride, benzo-y-chloro- 
5-nitro-2-propyla.ilide, C,H ,Cl-C,;H,(NO,)"NHBz, is obtained in well 
formed, colourless needles, which are converted on hydrolysis at 120° 
into y-chlore-5 nitro-2-propylaniline, a red compound, m. p. 76°. The 
hydrochloride has m. p. 217°, the platinichloride forming a yellow, 
crystalline precipitate. 

Heating with dimethylamine converts the benzonitroanilide into 
benzo-y-dimethylamino-5-nitro-2-propylanilide, 

NMe,°C,H,°C,H,(NO,)’NHBz, 
crystallising in well formed, colourless needles, m. p. 157°. The hydro- 
chloride and picrate are oily. 

y-Dimethylamino-5-nitro-2-propylaniline, obtained on hydrolysis, 
separates in yellow crystals, m. p. 65—66°. The dihydrochloride has 
w. p. 191°, and the dipicrate, m. p. 146°. 

6-Chloro-7-nitrotetrahydroquinoline forms red crystals, m. p. 84°. 
The hydrochloride, m. p. 184°, becomes red in presence of moisture. 
The yellow nitroso-derivative has m. p. 124°, and the benzoyl derivative 
has m. p. 126°. 

Dichlorobenzo-4-y-dichloro-5-nitro-2-propylanilide is colourless, m. p. 
173—174°. Hydrolysed at 120—125° it forms 4-y-dichloro-5-nitro-2- 
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propylaniline : this is yellow, m. p. 90°, and forms a colourless hydro- 
chloride, m. p. 150—151°, which becomes bright yellow when wet. 

7-Benzoylaminotetrahydroquinoline, m. p. 189°, forms a_ platini- 
chloride, m. p. 280 —282°. 

7-Aminotetrahydroquinoline, obtained either on hydrolysis of the 
above or by reducing the corresponding nitro-compound, forms a 
colourless oil, b. p. 195°/15 mm., m. p. 60°. The hydrochloride, 
m. p. 240°, and the dibenzoyl derivative, m. p. 233°, are described. 
The 2: 3-dibenzoylamino-y-chloropropylbenzene, 

C,H,Cl-C,H,( NHBz),, 

obtained from this has m. p. 198—200°, forming a colourless powder. 

‘ et , ‘OH, CH, 

The acetyl derivative, NHAc Oss< Me: CH,’ 
line, m. p. 114°, when treated with cyanogen bromide forms 1-cyano-7- 
acetylaminotetrahydroquinoline, m. p. 152°, which is hydrolysed to 
7-aminotetrahydroquinoline, m. p. 60°. 


6-Nitrodihydroscatole, NO,*C,H,<_ aa » from dihydroscatole, 


has m. p. 75°; the hydrochloride has m. p. 192°, the yellow nitroso- 
compound has m. p. 100°, and the benzoyl derivative, which crystallises 
in lustrous platelets, has m. p. 148°. Benzo-5-nitro-2-B-chloroisopropy!- 
anilide, NHBz-C,H,(NO,)-CHMe’CH,Cl, crystallises in colourless, 
matted needles, m. p. 110°. Hydrolysis at 125° converts it into 
nitrodihydroscatole hydrochloride, m. p. 192°. 


6-Vitrodihydromethylindole, NO,*C,H,<G4f>CHMe, has m. p. 50 


and forms a benzoyl compound, m. p. 137°, a hydrochloride, mw. p. 200° 
after sintering previously, and a nitroso-compound, m. p. 103—104°. 
Benzo-5-nitro-2-B-chloropropylanilide, 
PhCO-NH:C,H,(NO,)*CH,CHMe(Cl, 

is colourless, m. p. 150°, and is converted on hydrolysis into 5-nitro- 
2-B-chloropropylaniline, a yellowish-red, crystalline mass, m. p. 84°. 
Treatment with dimethylamine converts it into 2-8-benzo-5-nitro- 
2-dimethylaminopropylanilide, NO,°C,;H,(NHBz)*CH,-CHMe-NMe.,, 
crystallising in colourless needles, m. p. 122% The analogous 
piperidino-compound, NO,°C,;H,(NHBz)-CH,-CHMe-NC,H,), has 
m, p. 117°. E. F, A. 


Action of Phosphoric Oxide on Benzylideneacetoneoxime. 
H. Burstin (Monatish., 1913, 34, 1443—1448).—Goldschmidt (A., 
1895, i, 392) by warming benzylideneacetoneoxime with phosphoric 
oxide could only isolate isoquinoline, whereas 2-methylquinoline or 
1-methylisoquinoline would represent a normal course for the con- 
densation. The author has obtained a similar product, b. p. 240—250°, 
which gave a platinichloride, and corresponded with a mixture of the 
homologous quinolines. By the formation of quinophthalone (Jacobsen 
and Reimer, A., 1883, i, 812) and quinoline-2-carboxylic acid (Koenigs, 
A., 1899, i, 390), the presence of 2-methylquinoline was proved, whilst 
the formation of ¢soquinoline-red (Vongerichten and Homann, this vol., 
i, 99) indicated the presence of a mixture of 2-methylquinone and 
isoquinoline. J.C. W. 


of 7-aminokairo- 
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Condensation of Phenylisooxazolone with Ethyl Mesoxalate. 
AnprE Meyer (Bull. Soc. chim., 1913, [iv], 13, 903—909).—By the 
condensation of these two products it was expected that coloured 
substances of the general formula Bs C:O(CO-R)-CO,R’ would 
be produced, but instead it was found that two molecules of phenyl- 
isooxazolone took part in the reaction with the formation of 

N:CPh CPh:N ; 
compounds of the type b§— C9 CH O(C02R)a*CH< (yy OF their 
enolic forms. 

Ethyl mesoxalate bisphenylisooxazolone { Bis-3-phenylisooxazolone-4- 
malonate], m. p. 187° (decomp.), forms large octahedra by slow 
evaporation of its solutions or small, prismatic crystals from acetic 
acid or boiling alcohol; it is soluble in alkalis and can be titrated, 
1 mol. requiring 2 mols. of alkali to produce neutrality in presence of 
phenolphthalein. The sodium salt is crystalline and hygroscopic ; 
those of the heavy metals are colourless and amorphous; ferric 
chloride gives a violet precipitate. 

The sodium salt with ethyl iodide furnishes the diethyl ether, 
m. p. 200—201°, crystallising in silky, slender needles. The diacetyl 
derivative, m. p. 165—166°, forms small, prismatic crystals, and the 
dibenzoyl derivative, m. p. 194°, colourless leaflets or stellate groups 
of prismatic needles. Cryoscopic determinations of the molecular 
weight of the latter gave abnormal results. With benzenediazonium 
chloride, ethyl bis-3-phenylisooxazolone-4-malonate gave benzeneazo- 
phenylisooxazolone. T. A. H. 


The Constitution of Dinitrothiodiphenylamine [Dinitro- 
phenthiazine]. Frreprich Kernrmann and Ferp. Ringer (Ber, 
1913, 46, 3014—3020. Compare Méhlau, Beyschlag, and Kéhres, A., 
1912, i, 212).—The authors believe that the dinitrophenthiazine 
obtained by Méhlau and his collaborators (doc. cit.) by the condensation 
of picryl chloride with o-benzoylaminopheny! mercaptan and subsequent 
treatment with sodium hydroxide solution is actually identical with 
and not an isomeride of the 3:5-dinitrophenthiazine described by 
Kehrmann and Schild (A., 1900, i, 61). In spite of the presence of the 
benzoyl radicle, the picryl chloride must therefore have made the 
amino-group and not the mercaptan group its main point of attack. 
In the action of picryl chloride on free aminopheny! mercaptan as well 
as on its benzoyl derivative, however, by-products are obtained which 
probably represent the isomerides of the main products and have the 
picryl radicle attached at the sulphur atom. 

The compound, golden-yellow prisms, m. p. 169°, which is the main 
product of the interaction of picry] chloride and o-benzoylaminophenyl 
mercaptan, is therefore considered to have the structure 

SH°C,H,'NBz:C,H,(NO,),, 
that is, benzo-2 : 4 : 6-trinitro-2'-thioldiphenylamide, whilst the substance, 
orange-yellow, leafy crystals, m. p. 142°, which results in smaller 
quantity, is probably the true trinitrophenyl o-benzoylaminophenyl 
sulphide. If the former substance, m. p. 169°, dissolved in alcohol is 
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treated with dilute sodium hydroxide solution and left at the ordinary 
temperature, there slowly separates 3 : 5-dinitro-6-benzoylphenthiazins, 


OH, <NB*>0,H,(NO,)y straw-yellow leaflets, m. p. 209°, which on 


hydrolysis by alcoholic sodium hydroxide undergoes conversion into 
3 : 5-dinitrophenthiazine, m. p. 188—190°, identical with the product of 
Kehrmann and Steinberg (A., 1911, i, 1034) ; the m. p. 218°, observed 
by Moéhlau and bis collaborators, must be due either to the occurrence 
of dimorphism or to the presence of impurities. 

The substance described by Méhlau as 2 : 4-diaminophenazthionium 
ferrichloride (loc. cit.) is in reality the ferrichloride of 3 : 5-diamino- 
phenazthionium, the experimental conditions deciding whether the 
ferrichloride or merely the chloride (Kehrmann and Schild, Zoc. cit.) 
shall separate. 

When a suspension of 3 : 5-dinitrophenthiazine in cold acetic acid is 

gradually treated with powdered sodium 

NH NO, nitrite (compare this vol., i, 1231), the sub- 

lS eS tie® stance passes into solution and there separ- 

NO | = No, tes 3:5 :9-trinitrophenthiazine (annexed 

2 formula), brownish-red, lustrous prisms, m. p. 

214°. This substance by reduction in alcoholic 

solution by stannous chloride and hydrochloric 

acid, followed by oxidation of the separated, colourless zincochloride 

with ferric chloride, passes into 3 : 5 : 9-trinitrophenazthionium chloride, 

long needles with a metallic green lustre ; nitrate, sparingly soluble ; 
platinichloride, violet-black, crystalline powder. 

The identity of the dinitrophenthiazine resulting from the methods 
of the two above-mentioned groups of investigators was further con- 

firmed by energetic nitration, when 3:5: 7 : 9- 

NO, NH NO, tetranitrodiphenylaminesulphoxide (annexed 

Pe ge ae formula) was obtained in each case as well as 

NO NO in the nitration of 3:9-dinitro- and of 

*\J\/\7 ~? 3:5: 9-trinitro-phenthiazine. 

SO A closer examination of the reaction pro- 

duct from o-aminophenyl mercaptan and 

picryl chloride reveals the presence of a small quantity of a substance, 

straw-yellow tablets, in addition to the 2 : 4: 6-trinitro-2’-thioldiphenyl- 

amine which was described earlier. It is believed that the former is 
possibly trinitrophenyl aminopheny! sulphide. D. F. T. 


Preparation of V-Alkyl-p-phenylenediaminesulphonic Acids 
CHEMISCHE FaBRIKEN VORM. WEILER-TER Meer (D.R.-P. 264927).— 
N-Alky|-p-phenylenediaminesulphonic acids are obtained by the action 
of neutral alkali sulphites on p-nitroso-compounds of secondary or 
tertiary amines of general formula NO-:R-NR,R,, where R is phenyl 
or a homologne of the same, R, hydrogen, alkyl or alkylaryl, and R, 
alkyl or alkylaryl. 

p-Phenylene-rs-dimethyldiaminesulphonic acid, C,H,,0,N,S (in which 
the sulphonic group is probably ortho- to the primary awino-group), 
is obtained when an aqueous solution -of p-nitrosodimethylaniline 
(10 parts) is slowly treated at the ordinary temperature with a solution 
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of sodium sulphite (30 parts), and when the nitroso-compound has 
completely dissolved the mixture boiled with concentrated hydrcchloric 
acid (90 parts); the acid is extremely soluble in water, but can be 
purified and finally isolated by means of its crystalline benzylidene 
derivative. 

p-Phenylene-as-diethyldiaminesulphonic acid (prepared from nitroso- 
diethylaniline) is more readily isolated in crystalline form, whilst 
p-phenylene-as-benzylethyldiaminesulphonic acid furnishes a sparingly 
soluble sodium salt. 

o-Tolylene-2-ethyldiaminesulphonic acid is obtained in a similar 
manner from p-nitrosoethyl-o-toluidine, and is isolated through its 
benzylidene derivative. F. M. G. M. 


Leuco-bases and Colouring Matters Derived from Diphenyl- 
ethylene. VI. The First Stage in the Oxidation of the 
cycloHexylidene Leuco-base, C,H,,:C{C,H,;-NMe,],. Tetrahydro- 
malachite-green. Paut Lemoutt (Compt. rend., 1913, 157, 
597—599. Compare A., 1912, i, 791).—Tetramethyidiaminodiphenyl- 
cyclohexylidenemethane (formula I), when acted on by lead peroxide, 
gives a bluish-coloured substance, which spontaneously decomposes in 
aqueous solution, giving the compound (formula III) having two 
atoms of hydrogen less than the initial leuco-base (compare Joc. cit.) : 


(L.) CH oy OHO (CoH NMe,), 
(IL) C,H,-C(OH)(C,H,-NMe,), (III) C,H,2C(C,H,"NMe,),. 


The author has now succeeded in isolating the unstable substance 
(formula II) by precipitatiog it from acid solution with ammonia, 
drying it in a vacuum over sulphuric acid, followed by crystallisation 
from benzene. Heated slowly, it has m. p. 130—135°, heated rapidly, 
m. p. 160°, whilst the instantaneous m. p. is 145°. If the liquid is 
allowed to cool and re-melted it has m. p. 165°, which is in accord 
with elimination of water, giving substance III, m. p. 169° (doc. cit.). 
This transformation is also brought about by simple crystallisation 
from hot alcohol. 

The oxygenated compound on solution in cold alcohol to which one 
drop of acetic acid bas been added, gives a persistent, deep blue 
solution, thus differing from substances I and II, and in slightly acid 
solution it dyes cotton, mordanted with tannin, a tint comparable to 
that given by malachite-green, but appreciably bluer. The absorption 


spectra of these two compounds, however, show marked differences. 
W. G. 


Leuco-bases and Colouring Matters of Diphenylethylene. 
VII. Action of Magnesium Methyl and Ethyl Iodides on 
Michler’s Ketone. Pavut Lemoutt (Compt. rend., 1913, 157, 
724—726).—A repetition of Fecht’s experiments on the action of 
magnesium methyl and ethyl iodides on Michler’s ketone (compare 
A., 1907, i, 926). Contrary to Fecht’s statements, but in agreement 
with the results of Freund and Mayer (compare A., 1906, i, 384), the 
author obtained no carbinols of the type OH:CMe(C,;H,*NMe,),, but 
a mixture of substances from whicb he separated unchanged ketone, 
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an ethylenic derivative of the type CH,:C(C,H,*NMe,),, and in the 
case of magnesium methyl iodide, small quantities of a substance, 
erystallising in yellow needles, m. p. 157—158°, having the com- 
position C©,,H,.N,, but a molecular weight corresponding to twice 
this, together with two other basic substances, crystallising (a) in 
yellow plates, m. p. 227°, and (0) in yellow crystals, m. p. 274°, the 
constitutions of which have not yet been determined. In the case of 
magnesium ethyl iodide, no substances corresponding with the last 
three were found, but a 90% yield of the ethylenic compound, 
CHMe.0(C,H,°NMe,),, was obtained. W. G. 


Ditertiary Hydrazines. XVI. Mechanism of the Blue 
Colour Reaction of Diphenylamine. Henrich WreLanp [with 
Cart Mouser] (Ber., 1913, 46, 3296—3303).—The blue coloration 
formed in sulphuric acid solutions of diphenylamine by oxidising 
agents was considered to be an acid sulphate of diphenyl dihydro- 
phenazonium. Kehrmann and Micewiez (A., 1912, i, 1020) 
have shown that it is more probably a quinonoid derivative of 
diphenylbenzidine, PhN:C,H,:C,H,-NHPh-O-SO,H. This explana- 
tion is now accepted, although it is not applicable to the colour 
reactions obtained with diphenylhydrazine, diphenylhydroxylamine, 
and p-dianisylamine. 

Diphenylamine in dilute sulphuric acid and acetic acid solution is 
readily oxidised to the blue dye, which is easily reduced without 
the formation of by-products to diphenylbenzidine. Tetramethyl- 
hydrazine gives only small quantities of diphenylbenzidine as well as 
amorphous products; its formation cannot, therefore, be regacded as 
an intermediate stage in the colour reaction. 

Triphenylamine shows a similar blue coloration on oxidation, 
when quinonoid salts of tetraphenylbenzidine are formed. Tetraphenyl- 
benzidine crystallises in pale yellow needles, m. p. 226°, to a brownish- 
yellow liquid. 

s-Diphenyl-o-phenylenediamine, C,H ,(NHPh),, obtained by the action 
of iodobenzene and copper powder on o0-aminodiphenylamine, 
crystallises as colourless double pyramids, m. p. 152°5°. On 
attempting to combine it with o-dibromobenzene to diphenyldihydro- 
phenazine, only amorphous products were obtained. E. F. A. 


Ditertiary Hydrazines. XVII. Diphenylhydroxylamine 
and Some Colour Reactions Related to the Blue Diphenyl- 
amine Reaction. Heinrich WiELaAnp and Cart MU.ier (Ber., 
1913, 46, 3304—3314).—Diphenylhydroxylamine reacts with 75% 
sulphuric acid to form 70% of diphenylbenzidine, together with a 
little diphenylamine and a green dye of high molecular complexity. 
The quinonoid-blue salt is formed in this instance by direct elimination 
of water from diphenylhydroxylamine. When the sulphuric acid is 
diluted with acetic acid instead of water, the anhydro-product obtained 
is carbazole together with considerable quantities of p-hydroxydipheny]- 
amine. 

Even ice-cold sulphuric acid converts diphenylhydrazine into 
diphenylhydroxylamine, which is converted into diphenylbenzidine 
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as described. Much ammonia is also formed, also traces of o-amino- 
diphenylamine and some p-hydroxydiphenylamine. 

p-Tolylhydrazine and concentrated sulphuric acid give at first a 
bluish-green and green coloration due to hydroxylamine, and ammonia 
is also formed. Further decomposition yields a yellowish-brown, 
amorphous substance and much ditolylamine. 

Tetraphenyl- and p-tetratolyl-hydrazine dissolve in sulphuric acid 
with a reddish-violet coloration which changes to blue. Diphenylamine 
and ditolylamine are also formed respectively. 

On oxidation of p-dianisylamine with persulphate and sulphuric acid, 
the salt, OMe°C,H,-N:C,H,:OMe’0-SO,H, is first formed, but could not 
be isolated. A blue sulphate of the character of an indophenol which 
is red in solution was obtained ; it very readily yields p-benzoquinone 
on treatment with dilute acids, and is considered to be the acid sulphate 
of a polymerised bimolecular anisylguinone monoimine, 

HO-C,H,°N(C,H,°OMe):O,H,(OMe):N:0,H,0. 
KE. F, A. 


The Action of Organomagnesium Compounds on Diazo- 
methane and Ethyl Diazoacetate. II. Ernst Zerner (Monatsh., 
1913, 34, 1631—1638. Compare this vol., i, 1312),—The author 
makes some observations on the paper by Forster and Cardwell 
(T., 1913, 103, 86) on the constitution of aliphatic diazo-compounds, 
and describes the preparation of benzaldehydephenylhydrazone by the 
action of diazomethane on magnesium pheny! bromide. The formation 
of this compound is assumed to follow the course : 

CH,:-N-N + PhMgBr —> CH,:N-NPh:-MgBr + PhMgBr —> 
CH,Ph*NMgBr-NPh-MgBr —> CH,Ph-NH-NH:CH,Ph -> 
CHPb:N-NHPhb. 
The ring formula for the fatty diazo-compound would require that at 
least one nitrogen atum would be involved in the addition of two 


molecules of the magnesium compound, which is contrary to experience. 
J.C. W. 


The Condensation of Ethyl Oxalate with Pyrazolones. 
WitHELM Wis.icenus, HErnricu Exvert, and Paut Kurtz (Ber., 1913, 
46, 3395—-3407).—On the addition of a benzene solution of phenyl- 
methylpyrazolone (prepared from ethyl acetoacetate) to a mixture of 
ethyl oxalate and potassium ethoxide dissolved in ether, there separates 
slowly the potassium derivative, yellowish-white crystals, decomp. 
between 138° and 145°, of ethyl 1-phenyl-3-methyl-5-pyrazolone-4-gly- 

CO—-NPa 
oxylate, CO,Et-CO CH< met 
81—82°, which can be liberated by addition to cold dilute hydrochloric 
acid ; the ester gives a deep red coloration with ferric chloride and 
also with common benzene and sulphuric acid ; its tendency to enolisa- 
tion is further evidenced by the formation of a green copper derivative, 
m. p. 220—223°, and of an ammonium derivative, m. p. 120—123° 
(decomp.). Treatment of the ester with phenylearbimide caused the 
formation of the carbanilate of ethyl 1-phenyl-3-methyl-5-pyrazolol-4-gly- 


, yellowish-white needles, m. p. 
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NPh-C:-0-CO-NHPh 
onylate, N<one6C-C0-CO, Et 
like the corresponding additive compound from phenylcarbimide and 
phenylmethylpyrazolone, namely, 1-phenyl-3-methyl-5-pyrazolyl carb- 
anilate, colourless needles, m. p. 92—93°, is unstable, and when 
heated gives an odour of phenylcarbimide, 

Ethyl phenylmethylpyrazoloneglyoxylate gives a phenylhydrazone, 
almost colourless needles, m. p. 182—183°, in thie formation of which a 
difficultly isolable tsomeride, yellow leaflets, is also produced ; p-bromo- 
phenylhydrazone, yellowish-white needles, m. p. 213—214°. 

1-Phenyl-3-methyl-5-pyrazolone-4-glyoxylic acid, yellowish-white 
needles, m. p. 236—238°, is obtainable by hydrolysis of the ester. 
With sulphuric acid it gives on warming a green coloration changing 
successively to red and brown, and at 200° it is converted with loss of 
carbon dioxide into the already known phenylmethylpyrazolone- 
sulphonic acid (Méllenhoff, A., 1892, 1245). Heated with aniline 
at 150°, the acid gives rise to the anil of 1-phenyl-3-methyl-5-pyrazolone- 
4-aldehyde, greenish-yellow needles, m. p. 151—152°. ‘The acid reacts 
slowly with phenylhydrazine in alcoholic solution at the ordinary tem- 
perature, giving rise to a phenylhydrazone, almost colourless needles, 
m. p. 205—206°, which can be esterified by alcohol and hydrogen 
chloride to the previously mentioned phenylhydrazone of the ester. If 
phenylmethylpyrazoloneglyoxylic acid is heated with methyl or ethyl 
alcohol for an hour in a sealed tube at 160—180°, orange-yellow 
needles of 1-phenyl-3-methy]-4-methylene-5-pyrazolone, 

NPh-CO, _.. 

N=CMe™ ta 
separate (compare Pellizzari, A., 1889, 517), a small amount of a 
colourless substance, m. p. above 280°, which in alcoholic solution gives 
a violet precipitate with ferric chloride being present in the mother 
liquor. 

1 :3-Diphenyl-5-pyrazolone condenses with ethyl oxalate under the 
same conditions as the above methylpyrazolone, giving the sodium or 
potassium derivatives of ethyl 1 : 3-diphenyl-5-pyrazolone-4-glyoxylate, 
which after acidifying is obtainable in yellowish-white, prismatic needles, 
m. p. 108—109°, Theester, which gives similar colour reactions to the 
analogous 1-pheny]-3-methyl compound, is, however, not hydrolysed on 
boiling with alcoholic potassium hydroxide; it gives a deep green 
copper derivative, m. p. 245—246° (decomp.) ; the phenylhydrazone as 
first obtained from reaction in chloroform or alcohol forms colourless 
needles, m. p. 208—209°, but on recrystallisation from alcohol passes 
into yellow, prismatic needles of an isomeride, m. p. 204—205°, which 
is directly produced in benzene solution. 

1-p-Toly]-3-methylpyrazolone, prepared from p-tolylhydrazine and 
ethyl acetoacetate, undergoes condensation with ethyl oxalate under 
the previous conditions, yielding yellow needles of the potassium 
derivative of ethyl 1-p-tolyl-3-methyl-5-pyrazolone-4-glyoxylate ; this 
ester, which forms yellow needles, m. p. 87—88°, gives a deep red 
coloration with alcoholic ferric chloride, and a red changing to violet 
with common benzene and sulphuric acid. 


, colourless needles, m. p. 97°, which 
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1-p-Tolyl -3-methyl-5-pyrazolone-4 - glyoxylic acid forms colourless 
needles, m. p. 218—219°. Treatment of the ester with the calculated 
quantity of phenylhydrazine gives a mixture of almost colourless 
needles and yellow leaflets. The former, purified by recrystallisation 
from alcohol, have m. p. 195—196°, whilst the latter, m. p. 209—210°, 
are obtained pure by crystallisation from warm chloroform ; these 
two phenylhydrazones are isomeric, the structures : 

A Eh COSCH-C(:N-NHPh)CO,Et and 

N—CMe ‘ . 


nsinilecten oe ’ 
Nome? o“ NH:NHPh)-CO, Et 
being suggested for the colourless and yellow forms respectively. A 
similar explanation is proposed for the occurrence of the other isomeric 
phenylhydrazones described above. 

Tolylmethylpyrazoloneglyoxylic acid with phenylhydrazine in benzene 
solution first gives colourless needles, m. p. 201—202°, of a phenyl- 
hydrazine salt, which loses a molecule of water on recrystallisation 
from hot alcohol, producing the phenylhydrazone, yellow leaflets, 
m. p. 217°. No isomerism was observed with this phenylhydrazone 
or with the diphenylhydrazone of ethyl tolylmethylpyrazoloneglyoxylate, 
prisms, m. p. 137—138°. D. F. T. 


Preparation of V-Halogenalkyl-5 : 5-dialkylbarbituric Acids. 
KE. Merckx (D.R.-P. 265726).—W-Halogenalkyl-5 : 5-dialkylbarbituric 

. CO-NX 
acids of general formula CRR,<o.ny> 9 (where R and R, are 
alkyl, X halogenalkyl, and Y hydrogen or halogenalkyl groups) are 
obtained when N-alkylen-5 : 5-dialkylbarbituric acids are treated with 
the required halogen, or when dialkylmalony] haloids are combined 
with halogenated aikylearbamides. 

5 : 5-Diethyl-1-allylbarbituric acid forms colourless needles, m. p. 77° ; 
and when treated (in cooled acetic acid solution) with bromine, gives 
rise to 5 : 5-diethyl-1-By-dibromopropylbarbituric acid, 

CEt,*CO ' ’ 
CO<yN He COD N CH, CHBr-CH,Br, 
colourless needles, m. p. 126° (corr.) ; the Jatter compound can also be 
prepared by heating Py-dibromopropylcarbamide, 
CH,Br:CHBr-CH,°NH:CO’NH,, 
with diethylmalony) chloride during fifteen to twenty hours at 120°. 

5 :5-Dibenzyl-1: y-bromopropylbarbituric acid, small, hard prisms, m, p. 
111°, is obtained in a similar manner from 5 :5-dibenzyl-1-allyl- 
barbituric acid, 

5 : 5-Diethyl-1-By-dichloropropylbarbituric acid has m. p. 127°, and 
5 : 5-diethyl-1 : y-bromopropylbarbituric acid, m. p. 100°. 

When 5-phenyl-5-ethyl-l-allylbarbituric acid, m. p. 68—69° (pre- 
pared from allylearbamide and phenylethylmalony! ester) is treated 
with bromine it gives rise to 5-phenyl-5-ethyl-1-By-dibromopropyl- 
barbituric ‘acid, C,,H,,0,N.Br,, whilst 5 :5-diethyl-Byp’y-tetrabromo- 
1: 1-dipropylbarbituric acid, C,,H,0,N,Br,, colourless prisms, m. p. 
64°, is obtained by brominating 5 : 5-diethy|-1 : 1-diallylbarbituric acid 
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or by brominating s-diallylearbamide and heating the tetrabromodi- 
propylearbamide with diethylmalonyl chloride at 120—130° for 
twenty-five hours in a vacuum. F. M. G. M. 


Products of Decomposition of Indigo in the Vat. Hersgrr 
Enruarpt (J. Soc. Dyers, 1913, 29, 321—322).—The loss of dye 
which is often experienced when indigo vats are reduced, not by pure 
solutions of sodium hyposulphite, but by metallic reducing agents, is 
traced to the formation of anthranilic acid. A vat containing 200 
grams of pure 20% indigo-paste, 120 grams of lime slaked with 
600 c.c. of water, 200 c.c. of sodium hydrogen sulphite solution of 
57° Tw., and 30 grams of zinc was left for a few days. The sediment 
was then filtered and extracted with boiling water, whilst the solution 
was oxidised by a current of air and the precipitated indigo extracted 
with dilute hydrochloric acid. The combined solutions were then cooled, 
roughly titrated with sodium nitrite, and treated with the requisite 
amount of B-naphthol, when 2 grams of the azo-dye of anthranilic acid 
were obtained. J. 0. W. 


Formation of Pyrazine Compounds from Quinoxaline 
Derivatives. K. A. Borrener (Ber., 1913, 46, 3084—3087. Com- 
pare Gabriel and Sonn, A., 1908, i, 60). 2. Methylquinoxaline, 

N: CMe 
CHC: -CH ’ 
b. p. 245—247°, is formed by the condensation of o-phenylenediamine 
with oximinoacetone in aqueous acetic acid solution. It solidifies in a 
freezing mixture of ice and salt, and is rapidly discoloured on exposure 
to sunlight. The platinichloride, unstable, yellow needles, darkens at 
130°, and is not melted at 250°, whilst the gold salt softens at 122° 
and has m. p. 135° (decomp.). The picrate blackens below 200° and 
has m. p. 215°. Oxidation with alkaline permanganate converts 
2-methylquinoxaline into 2-methylpyrazine-5 : 6-dicarboxylic acid, 
CMe-N-C-CO,H 
CH—N:C-CO,H’ 
which, after purification through the calctum and barium salts, has 
m. p. 196° The copper salt, C,H,O,N,Cu,H,O, pale blue needles 
which decompose below the m. p., and the silver salt, C,H,O,N,Ag,, 
were analysed. 

2:3-Dimethylquinoxaline (compare Gabriel and Sonn, loc. cit.) 
erystallises with 2H,O. 2 : 3-Dimethylpyrazine-5 : 6-dicarboxylic acid, 
after purification by means of the barium salt, has m. p. 190°, instead 
of 200° as previously recorded. When treated with methyl alcohol 
and hydrogen chloride, it yields an oily methyl ester, which is also 
prepared by the action of methyl iodide on the silver salt. The 
diamide, needles, m. p. 227°, is obtained by the action of methyl 
alcoholic ammonia on the ester. H. W. 


Indigoid Derivatives of Phenylisooxazolone. ANDRE MEYER 
(Bull. Soc. chim., 1913, [iv], 13, 992—1000).—The author has 
prepared a number of -indigoid derivatives from phenylisooxazolone or 
its substituted derivatives as follows. Phenyltsooxazole-2-indole, 
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prepared by heating indoxylic acid with dibromopheny|lisooxazolone in 
acetic acid in the presence of sodium acetate, crystallises from glacial 
acetic acid in red needles (compare Wahl, A., 1909, i, 261). In order 
to study the effect of substitution on the colour and properties of this 
indigoid dye, the author has prepared the following derivatives by the 
condensation of substituted isatin chlorides 
NH with phenyltsooxazolone, which gives sub- 
stances with the general constitution 
’ (avnexed formula). 

7 Phenylisooxazole-5-bromo-2-indole crystal- 
‘or lises from acetic acid in deep, reddish-brown 
needles, its properties being closely allied to 

those of the non-halogenated indigoid dye. 

Phenylisooxazole-5 : 7-dibromo-2-indole crystallises in red plates, its 
colour being brighter and its solubility in organic solvents much 
greater than that of the two preceding compounds. 

Phenylisooxazole-2-nitroindole, scarlet-red needles, m. p. 220°, gives 
an eosin-red solution in concentrated sulphuric acid. 

B-Naphthisatin chloride reacts similarly with phenylisooxazolone, 
giving phenylisooxazole-2-B-naphthindole, crystallising from ethylene 
bromide in brown needles, 

Oxythionaphthen reacts with dibromophenylisooxazolone in acetic 
acid solution, yielding phenylisooxazole-2-thionaphthen, crystallising in 
scarlet red needles, giving a greenish coloration with sulphuric acid 
and a deep red precipitate from benzene solution with stannic 
chloride. 


Phenylisooxazolone, unlike other heterocyclic 

Ph:C——C—CPh compounds, such as indoxyl and oxythio- 

N CO CO-Ph_ naphthen, does not condense with cyclic ketones 

ws to give any well-defined products, but with 

O benzil in alcoholic solution in the presence of 

piperidine the author has succeeded in pre- 

paring phenylisooxazoledibenzil (annexed {formula), yellow needles, 
mw. p. 208°. 


3 :6-Diaminoacridine. Relationships between Acridine 
Derivatives and Analogous Phenazine Compounds. Evacine 
Granpmovuein and K. Smirous (Ber., 1913, 46, 3425—3434).—In 
view of the similarity in the structure of 3: 6-diaminoacridine 
(Benda, A., 1912, i, 651) and 3:6-diaminophenazine, the authors 
have undertaken a comparison of the behaviour of these two com- 
pounds and their derivatives, the present paper dealing particularly 
with the salt-formation and diazotisation of the first-mentioned 
compound. The salts of 3 :6-diaminoacridine with one equivalent of 
acid are quite stable, whilst those with two or three equivalents are 
readily hydrolysed by water. 

Addition of alkali to a concentrated solution of 3: 6-diamino- 
10-methylacridinium chloride (trypaflavine of Ehrlich and Benda 
this vol., i, 904) precipitates the orange-yellow imine base, 


NHy:C,H <q gn >CoHy:NH, 
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ethereal solutions of which, when shaken with water, yield the 
ammonium base, NH,°C,H <NMe(C enw ast |H,"NH,, the latter being 


OH)” 
converted by heating with water into the carbinol base, 
NH,°C,H ee >C,H, "NH. 


On diazotisation, 3:6-diaminoacridine yields a violet monodiazo- 
compound, which on account of its colour is considered to have a 


p-quinonoid structure: NH:0,H,<\ 44 >OsH,'N,Cl. 


The diazo-compound combines with resorcinol, B-naphthol, and 
R-salt to form reddish-brown to reddish-violet azo-dyes, and is reduced 
by alcohol to 3-aminoacridine, m. p. 170°, which is orange-yellow in 
colour, yields yellow aqueous solution having a green fluorescence, 
and can be further diazotised and reduced to acridine. 

On treatment with potassium iodide, the monodiazo-compound yields 
3-todo-6-aminoacridine, orange crystals, m. p. 230° (decomp.). 

Diazotisation with excess of sodium nitrite in concentrated 
sulphuric acid solution yields a bisdiazo-compound, which, with 
potassium iodide, gives rise to 3: 6-di-iodoacridine. This forms dark 
brown crystals of a metallic lustre, m. p. 270° (decomp.), and, when 
methylated by means of methyl sulphate in nitrobenzene solution 
and subsequently treated with potassium iodide, is converted into an 
orange-yellow, crystalline 3 : 6-di-iodo-10-methylacridiniuwm todide. 

The dihydrochloride of 3: 6-diaminoacridine, prepared by the 
addition of concentrated hydrochloric acid to an alcoholic solution of 
the monohydrochloride, crystallises in orange-yellow needles. 

The trihydrobromide, obtained from the free base and alcoholic 
hydrogen bromide, forms orange crystals. The monohydrochloride of 
3 : 6-diacetylaminoacridine forms slender, yellow crystals. 

3 : 6-Diamino-10-methylacridinium dihydrochloride, prepared by the 
action of methy] sulphate on 3 : 6-diacetylaminoacridine in nitrobenzene 
solution, and subsequent hydrolysis of the resulting brownish-yellow 
methosulphate by means of hydrochloric acid, forms dark brownish-red 
crystals of a metallic lustre, and when warmed readily loses hydrogen 
chloride with the formation of the monobydrochloride. 

3 : 6-Diamino-10-methylacridinium bromide forms Bordeaux-red 
leaflets of a metallic lustre, the iodide, orange needles, and the nitrate, 
reddish-brown needles, 

The diazotisation of safranine has also been studied. According to 
Kehrmann, Havas, and Grandmougin (this vol., i, 1241), the green 
safranine salts formed by the combination of one molecule of the base 
with three equivalents of acid, consist of a mixture of the yellow 
o-quinonoid salt I and the blue p-quinonoid salt IT: 


N-— 
(I.) NH,X-0,H,;<y p,x>CsHs'NHX 
(II.) NH,X-C,H,<yppy > Cos -NH,HX. 


Of these two salts only the o-quinonoid form should be capable of 
complete diazotisation. 
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This view has been confirmed by the behaviour of phenosafranine, 
which on treatment with solid sodium nitrite in concentrated sulphuric 
acid solution is partly converted into a bisdiazo-compound. If the 
solution is kept, the p-quinonoid salt II is slowly transformed into the 
o-quinonoid form and then undergoes complete diazotisation. 

Reduction of the resulting solution by means of alcohol yields the 
phenylphenazonium of Kehrmann (A., 1897, i, 107). F. B. 


The Degradation of Allantoin to Hydroxonic Acid, and 
a New Synthesis of Allantoin. Hernaicu Bittz and Ersarp 
Guiester (Ber., 1913, 46, 3410—3425),—Allantoin, prepared from uric 
acid by oxidation with alkaline potassium permanganate solution, was 
further oxidised to potassium allantoxanate ; by treating this in aqueous 
solution with slightly less than the calculated amount of V-sulphuric 
acid, more than 90% of the theoretical quantity of allantoxaidin (from 
decomposition of the unisolable allantoxanic acid, 

| ee 

NH-co?O'% CO,H), 
was obtainable (compare Ponomarev, A., 1879, 226, 228, 461); 

ve NH:°C:NH , , , 

the allantoxaidin, CO< nH: do , was obtained in short prisms con- 
taining 1H,O, and of m. p. 282° (decomp.) ; its aqueous solution on 
heating yields biuret and formic acid, and a similar decomposition 
ensues on heating the substance with acetic anhydride, the product 
being formylacetylbiuret, probably CHO: N H:CO:N H:CO:-N HAc, leaflets, 
m. p. 184—185°. 

The reduction of potassium allantoxanate by sodium amalgam and 
water (compare Ponomarev, loc. cit.) gave rise to the product described 
by Ponomarev as hydroxonie acid, C,H,,O,N,, but when this was 
purified by means of the ester, it was found to be of the composition 
C,H,O,N,, that is, dthydroallantoxanic acid, 

CO-NH 

NH-co?C# NH:CO,H ; 
potassium salt, rectangular prisms, rapid decomp. near 333° ; ammonium 
salt, colourless needles, unfused even at 340; silver salt with 1H,O ; 
methyl ester, leaflets, m. p. 275° (decomp.) ; ethyl ester, rectangular 
tablets, m. p. 277° (decomp.). 

The above results indicate that allantoin is the amide of dihydro- 
allantoxanic acid, but it was not found possible to convert the esters of 
the latter substance into allantoin, nor was it possible to obtain 
allantoxanic acid directly from allantoin, but the existence of the 
relationship could be demonstrated in the following manner. 

When hydroxonie acid is boiled with acetic anhydride for eight 
hours, it undergoes loss of carbon dioxide with formation of 1 : 3: 6-tri- 
acetyl-5-aminohydantoin, Lng OrN HAc, tablets from acetone 
or prisms from benzene, m. p. 184—185°; this substance when boiled 
with alcohol gives leaflets, m. p. 240—241°, of 1 : 6-diacetyl-5-amino- 
hydantoin, which on evaporation with concentrated hydrochloric acid is 
converted into 5-aminohydantoin hydrochloride, m. p. 218—222° 
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(decomp.) ; the free base, of which the platinichloride was also pre- 
pared, could not be isolated ; the action of silver oxide on the hydro- 
chloride produced insoluble 3-silver-5-aminohydantoin.  Allantoin 
itself was obtainable from the hydrochloride of the aminohydantoin by 
treatment with potassium cyanate in aqueous solution. D. ¥. T. 


Ring Formation between the Nitro- and Amino-groups 
with Production of Triazines. Fritz Arnpr (Ber., 1913, 46, 
3522—3530).—The preparation and properties of a number of triazines 
are described which are obtained from o-nitrophenylguanidine and o-nitro- 
phenylcarbamide by loss of water under the influence of sodium or 
potassium hydroxide. Since neither sodium carbonate, ammonia nor 
acids bring about this change, it seems probable that ring formation is 
preceded by formation of the alkali salt of the y-nitro-form. This is 
the more likely, since the originally orange-yellow solution becomes 
red when warmed with alkali, and then yields a yellow precipitate. 
After ring formation, the reverse change immediately occurs, since 
the product obtained does not possess the properties of an o-quinone. 

If Angeli’s formula for the azoxy-group (this vol., i, 658) is adopted, 
the compounds obtained by the author may be regarded as containing 
this group in the triazine ring, and it therefore seems to be produced 
with remarkable ease by loss of water from an amino- and nitro-group, 
when ring formation can simultaneously occur. 

o-Nitrophenylguanidine nitrate, pale yellow prisms, m. p. 160°, is 
obtained by the addition of 2/V-nitric acid to the product of the 
action of concentrated hydrochloric acid on a mixture of o-nitroaniline 
and cyanamide. Should the latter contain dicyanamide, the white, 
amorphous nitrate of a condensation product of cyanamide and 
dicyanamide is also formed. o-Nitrophenylguanidine, 

NO,°C,H,-NH-C(-NH)-NH,, 
separates as a viscous oil when the finely powdered nitrate is treated 
with cold 2-sodium hydroxide. It separates from its aqueous solution 
in orange-yellow needles which contain 1H,O, m. p. 53°. 

Aminophenotriazoxine |3-amino-1 : 2 : 4-benzotriazine 1-oxide] (annexed 

formula), shining leaflets, m. p. 
269°, is obtained in almost 
quantitative yield by the 
action of boiling sodium 
hydroxide solution on o-nitro- 
phenylguanidine or on _ the 
crude reaction mixture obtained 
from o-nitroaniline, cyanamide and hydrochloric acid. The hydro- 
chloride, sulphate,and nitrate were examined. The silver salt,C,H,ON,Ag, 
was analysed. 

Sodium nitrite and hydrochloric acid convert 3-amino-1 : 2 : 4-benzo- 
triazine oxide directly into 3-hydroxy-1:2:4-benzotriazine 1-oaxde, yellow 
leaflets, m. p. 219° (decomp. ). 

Amiuobenzotriazine oxide is readily reduced by tin and hydrochloric 
acid; when 2/-nitric acid is added to the reaction product, 3-amino- 
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dihydro-1 :2:4-benzotriazine nitrate, m. p. 195—197° 

NH (decomp.), is obtained. When an aqueous solution 

LS \wH of this salt is treated with sodium carbonate, the 

| lo-NH free base (annexed formula) separates in white 

Vn 2 leaflets which rapidly become oxidised with forma- 

N tion of 3-amino-1:2:4-benzotriazine, yellow needles, 

m. p. 207°. The latter substance is best obtained 

by the action of potassium ferricyanide and sodium hydroxide on a 
solution of dihydroaminophentriazine nitrate. 

For the preparation of o-nitrophenylcyanamide, NO,°C,H,-NH°CN, 
an intimate mixture of o-nitroaniline hydrochloride and lead thio- 
cyanate is allowed to remain at the ordinary temperature until a 
portion does not melt when placed in boiling water ; the mixture is 
then heated for six to seven hours on the water-bath, and subsequently 
boiled with 2N-sodium hydroxide; after removal of lead sulphide, 
the solution is cooled, filtered from unchanged o-nitroaniline, and 
cautiously acidified with hydrochloric acid, when o0-nitropheny]l- 
cyanamide, pale yellow needles, m. p. 152°, separates in poor yield. 
Boiling dilute hydrochloric acid transforms it into o-nitrophenyl- 
carbamide, yellow needles, m. p. 183—184° (Schwartz [A., 1897, i, 
411] gives 181°), which is converted by boiling potassium hydroxide 
into hydroxybenzotriazine oxide, identical with the product obtained 
from aminobenzotriazine oxide. 


Attempts to prepare o-nitrophenylthiocarbamide were unsuccessful. 
H. W. 


A Mode of Decomposition of Halogenated Alkyl Deriv- 
atives of Hexamethylenetetramine. Marcet Sommerer (Compt. 
rend., 1913, 15'7, 852—854. Compare Hock, A., 1903, i, 465)— 
Derivatives of hexamethylenetetramine of the type C,H,,.N,RX, 
where R is analkyl group and X one of the halogens, are decomposed 
by boiling with water. This is particularly true of the derivative 
obtained from benzyl chloride, the products of the decomposition being 
benzaldehyde (70—80% yield) and a mixture of bases of which the 
following were characterised: ammonia, methylamine, dimethylamine, 
trimethylamine, and benzylamine. Benzaldehyde is similarly obtained 
by boiling benzyl chloride aud hexamethylenetetramine together in 
aqueous alcoholic solution. 

The three xylyl bromides cembine directly with hexamethylene- 
tetramine in chloroform solution to give the additive compounds, 
C,H,,N,Br-CH,°C,H,Me, having melting points respectively, 
ortho, 198°; meta, 215°; para, 216°. Each of these are similarly 
decomposed by boiling with water, giving the corresponding 
tolualdehydes. 

The course of this decomposition reaction is not yet clear, but the 
relatively abundant production of methylamine points to the possible 
primary production of benzylmethyleneamine, which undergoes 
isomerisation to benzylidenemethylamine : 


CH,Ph-N.CH, —> CHPh:NMe. W. G. 
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Anilinoquinones and ‘their Azine Derivatives. Friepricu 
KEHRMANN and Marce.ien Corponsg (Ber., 1913, 46, 3009—3014).— 
The authors have convinced themselves of the correctness of Will- 
stitter’s view as to the boloquinonoid nature of both modifications of 
o-benzoquinone, but believe that these merely represent dimorphous 
forms of the same substance. o-Benzoquinone is said to present an 
example of dichroism, on account of which the different crystalline 
forms appear to be of different colours ; the less stable form is stated 
to be not colourless but green. Both forms of the substance are, 
therefore, of diketonic structure. 

If catechol is oxidised in the presence of aniline by silver acetate in 
solution in cold acetic acid, a browa mixture of 4 : 5-dianilino-o-benzo- 

quinone (annexed formula), brownish-red needles, 
m. p. 193°, with a little of the trianilino-compound 
separates ; the former is easily extracted by sodium 
hydroxide, in which it is soluble. 
When equimolecular quantities of the above 
dianilinobenzoquinone and _ o- phenylenediamine 
hydrochloride are heated together in concentrated solution in alcohol, 
2ondensation occurs to 2 : 3-dianilinophenazine, 


C,H,(NHPh),<) >C,H,, 


orange-yellow, apparently rhombohedral crystals, m. p. 218—219°, 
which separate from alcohol with one C,H,O; the hydrochloride, which 
is the primary product, forms long, deep red needles. 

A similar condensation could be effected between the dianilino- 
o-benzoquinone and phenyl-o-phenylenediamine hydrochloride, the 
product being 2 : 3-dianilino-10-phenylphenazonium chloride, 


2N os 
C,H,(NH Ph).<y Pho? CoH 


violet tablets, m. p. 235—237° (compare Fischer and Hepp, A., 1896, 
i, 50). 

Under similar conditions to the above, 3-anilino-4-hydrox y-o-benzo- 
quinone (Zincke, A., 1885, 787) condenses with o-phenylenediamine 
hydrochloride ; producing long, deep red needles of the hydrochloride of 
2-anilino-3-hydroxyphenazine ; the free base forms brownish-red needles, 
decomp. above 200°. Condensation with phenyl-o-diphenylenediamine 
gave rise to two products which are probably 3-anilino-2-hydroxy-10- 
phenyl] phenazonium chloride and 2-anilinowposafranone, 

. —N 
Cp <ypp, )CoH(NHPH)O, 

The constitution of the above dianilino-o-benzoquinone is demon- 
strated by hydrolysis with dilute solutions of alkali, which gives rise 
to the s-dihydroxyquinone of Nietzki and Schmidt (A., 1888, 1181). 
Of the three possible isomerides having the composition of a dianilino- 
quinone, two are already known, so that to this third isomeride is to 


be ascribed the remaining structure, 4 : 5-dianilino-o-benzoquinone. 
D, F. T. 
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Purines. XII. Car. O. Jonns and Emi J. Baumann (J. Biol. 
Chem., 1913, 15, 515—521. Compare this vol., i, 774, 1000).— 
5-Amino-6- -ethylamino-2- hydroxy-4-methy!pyrimidine reacts smoothly 
with the reagents commonly used for the preparation of purines. 
Thus, when the formyl derivative is heated, 2-oxy-6-methyl-9-ethyl- 


N: CMe: egy N 
purine, bon -GeNEt ‘SCH, is formed. This crystallises in a net 


work of silky needles, which begin to melt at 256°, m. p. 275° 
(decomp.). 

Similarly, the corresponding acetyl derivative yields 2-omy- 
6 : 8-dimethyl-9-ethylpurine, which also forms a network of silky 
needles, m. p. 265° (decomp.) to a dark oil. 

2-Oxy-8-thio-6-methyl-9-ethylpurine is formed when the diamino- 
pyrimidine is heated with thiocarbamide ; it crystallises in colourless 
sheaves, decomp. 295—300°. When the components are mixed in 
hot water, a thiocarbamide additive product of the pyrimidine is 
obtained; this has m. p. 204—206° (decomp.), and gives the 
thiopurine when heated. 

The thiopurine reacts with monochloroacetic acid, forming 2-oxy- 
6-methyl-9-ethylpurine-8- -thiolacetic acid, 

N. CMe: omg N 

Co: NH: C LNE OS ns. 
This separates as a bulky mass of needles, which darken at 270°. It 
is stable in hot water, but boiling with concentrated hydrochloric 
acid hydrolyses it to 2 : 8-dioxy-6-methyl-9-ethylpurine. 

The action of thiophosphoryl chloride on 4 : 5-diamino-6-hydroxy-2- 
methylthiolpyrimidine converts it into 6-oay-8-thio-2-methylthiolpurine, 


NH “CO: C NH. 
gMe-—N—C: woo’: This separates in small globules, which 


begin to decompose at 275°, and give the murexide test. E. F, A. 


Purines. XIII. 2:8-Dioxy-1 :6-dimethyl-1 :2: 8 : 9-tetra- 
hydropurine and 5-Nitro-3 :4-dimethyl-1 : 2: 3: 6-tetrahydro- 
pyrimid-2 : 6.dione (a-Nitrodimethyluracil). Cart O. Jonns and 
Emm J. Baumann (J. Biol. Chem., 1913, 16, 135—142).—Methyl 
sulphate and an aqueous solution of the sodium salt of 5-nitro-6-amino- 
4-methy1-2 : 3-dihydro-2-pyrimidone react at the ordinary temperature 
to form, in 80% yield, 5-nitro-6-amino-3 : 4-dimethyl-2 : 3 - dihydro-2- 


pyrimidone, C0 eee ZC'NO,, decomp. 170—195°, prisms con- 


taining 4H,O. The position of the new methyl group is established 
as follows. By heating with 25% sulphuric acid at 160°, the substance 
is converted into 5-nitro 3 : 4-dimethyl-1 : 2: 3: 6-tetrahydropyrimid-2 ; 6- 


dione, CONS cM > c'NO, m. p. 191°, slender prisms (the only 

other possible 5-nitrodimethyl-1 : 2 : 3: 6-tetrahydropyrimid-2 : 6-dione 

is Lehmann’s 5-nitro-l ; 4-dimethyl-1 : 2 : 3: 6-tetrahydropyrimid-2 : 6- 

dione, m. p. 149°), which is oxidised by nitric acid, D 1°5, and concen- 

trated sulphuric acid on the water-bath to 5-nitro-3-methyl-1 : 2:3: 6- 

tetrabydropyrimid-2 : 6-dione-4-carboxylic acid, which cannot be 
VOL. CLY, i. 5 a 
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isolated, since it loses carbon dioxide and changes to Bebrend’s 5-nitro- 
3-methyl-1 : 2 : 3: 6-tetrahydropyrimid-2 : 6-dione, m. p. 255°. 

The reduction of 5-nitro-6-amino-3 : 4-dimethyl-2 : 3-dihydro-2-pyri- 
midone by aqueous ammonia and ferrous sulphate produces 5 : 6-di- 
amino-3 : 4-dimethyl-2 : 3-dihydro-2-pyrimidone, C,H,,ON,, decomp. 
about 230°, colourless plates, in 40% yield ; the latter and an equal 
weight of carbamide at 170—180° produce 2 : 8-diowy-1 : 6-dimethyl- 

. NMe-CMe:C-NH 
1:2:8:9-tetrahydropurine, so—5= dun OO decomp. 260—265°, 
prisms containing H,O ; by evaporating the latter with nitric acid and 
treating the yellow residue with an alkali, a rose coloration is 
developed. C. 8. 


Bistetrazole and Isomeric Derivatives of Tetrazole. E. 
OxiveRI-ManpatA and T. PassaLacqua (Gazzetta, 1913, 43, ii, 
465—474. Compare A., 1912, i, 144).—When cyanotetrazole (loc. 
cit.) is further acted on with azoimide, or when cyanogen is passed into 
an aqueous solution of ‘azoimide as in the experiment formerly 
described, but using a more concentrated solution, bistetrazole and the 
amide of tetrazolecarboxylic acid are produced in addition to cyano- 
tetrazole, which still forms the chief product of the reaction. Saponi- 
fication of the cyanotetrazole yields (by way of the unstable carboxylic 
acid) tetrazole, and this is the best way of preparing this substance. 
The preparation is conveniently carried out by heating the sodium salt 
described below with hydrochloric acid, evaporating to dryness, and 

extracting the tetrazole with warm acetone. 

I—C—c—=Nn Bistetrazole (annexed formula) forms prismatic 

ep BE ae crystals, m. p. 254—255° (decomp.). _Bistetra- 

HN N N NH agole and especially its silver salt are explosive. 

th Ve The substance has about the calculated molecular 

N N weight in freezing water. The barium salt, 

C,N,Ba,3H,O, was prepared. Bistetrazole is 

decomposed by warm, concentrated sulphuric acid according to 

equation: O,H,N,+2H,0+0,=3N,+2C0,+2NH,, so that the 
sulphuric acid acts as an oxidiser. 

The above-mentioned tetrazole-5-carboxylamide, C,H,ON,, has m. p. 
234° (decomp.). Sodiwm 2-sodiotetrazole-5-carboxylate, O,O,N,Na,, 
is obtained by saponification of the amide or of the cyanotetrazole. 
The barium salt has the composition C,N,O,Ba,34H,0. 

5-Cyano-2-methyltetrazole, C,H,N,, b. p, 100—102°/16 mm., is 
obtained by boiling the silver salt of 5-cyanotetrazole with an ethereal 
solution of methyl iodide. When it is saponified with alcoholic sodium 
hydroxide, the sodium salt of the corresponding acid, C,H,0,N,Na, is 
produced, and from this the free 2-methyltetrazole-5-carboxylic acid, 
C,I1,0,N, (prisms, m. p. 204—205°, losing CO,), can be prepared. 
When this acid is heated at its m. p., 2-methyltetrazole, C,H,N,, b. p. 
145—147°/759 mm., is obtained. 

When the silver salt of tetrazole and ethyl iodide are heated in 
benzene solution for some hours, 2-ethyltetrazole and 1-ethyltetrazole 
are produced. 2-Hthylietrazole, C,H,N,, has b. p. 70—71°/35 mm., or 
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152—155° at ordinary pressure. 1-Zéhylietrazole, C,H,N,, has b. p. 
162—164°/30 mm. R. V. 8. 


The Hydrolytic Constants of Some Derivatives of Tetra- 
zole. E. Onivert-ManpaLA (Gazzetta, 1913, 43, ii, 487—493., 
Compare preceding abstract).— Measurements of the catalysis of methyl 
acetate give the following values for the constants of hydrolysis: 
2-methyltetrazole, 0°00026; 1l-methyltetrazole, 0°000047; 2-ethyl- 
tetrazole, 0°00049 ; 1-ethyltetrazole, 0:00014. R. V.S. 


Action of Nitrogen Peroxide on Aliphatic Diazo-compounds 
and on Tetrazens. Heinrich WieLtanp and Curr ReiseneGGER 
(Annalen, 1913, 401, 244—251).—Ethyl diazoacetate and nitrogen 
peroxide react in cold benzene to form ethyl dinitroacetate and 
nitrogen, ethyl furoxandicarboxylate being obtained as a by-product. 
Similarly, at the ordinary temperature, nitrogen peroxide and diazo- 
deoxybenzoin yield ww-dinitrotoluene, probably by the decomposition of 
the initially formed benzoy] derivative, 

Nitrogen peroxide and diphenyleneazomethylene (Staudinger and 
Kupfer, A., 1911, i, 751) react in cold benzene in the absence of 


C,H 
moisture to form nitrogen and 9 : 9-dinitrofluorene, & yy PCN)» 


m. p. 128° (decomp.), colourless needles, which yields fluorenone 
above its m. p. , 

Nitrogen peroxide and tetraphenyltetrazen in cold benzene yield a 
deep green solution of an additive compound, which decomposes at 
the ordinary temperature with the formation of pp’-diniirotetraphenyl- 
tetrazen, NO,*C,H,*NPh°N:N-NPh-C,H,°NO,, decomp. 160°, orange- 
yellow crystals. 

The substance is proved to be a tetrazen by the liberation of 
nitrogen and the production of an intensely blue solution by treat- 
ment with concentrated sulphuric acid; the positions of the nitro- 
groups are proved by reduction, whereby ammonia and p-amino- 
diphenylamine (2 mols.) are produced. In a similar reaction, 
nitrogen peroxide and diphonyldietbhyltetrazen yield di-p-nitrophenyl- 
diethyltetrazen, C,gH,,0,N,, orange-red needles, which is converted 
into p-phenylene-ethyldiamine by reduction. C. 8. 


The Real Nature of the So-called Artificial Globulin. 
Hupert W. Bywaters and D. G. C. Tasker (J. Physiol., 1913, 47, 
149—158)—Several observers have stated that on keeping, the 
serum albumin in blood and urine is converted into globulin. The 
artificial product when analysed is found not to be identical with the 
natural globulin, but it is really alkaline meta-protein. W. D. H. 


Colloidal Properties of Hemoglobin. Modifications of the 
Viscosity and Surface Tension of Suspensions of Methzmo- 
globin by the Action of Hydrochloric Acid or Sodium 
Hydroxide. II. Fiero Borrazzi (Atti R. Accad. Lincei, 1913, 
[v|, 22, ii, 263—270).—The viscosity and surface tension of aqueous 
Suspensions of methemoglobin (compare this vol., i, 1249), previously 
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purified by dialysis for four months or longer, differ little from those 
of distilled water. When the methemoglobin is brought into solution 
by means of hydrochloric acid or sodium hydroxide, increased viscosity 
and diminished surface tension are shown by the liquid, which is at 
first a suspension solution and finally yields a perfect solution. Con- 
tinued addition of acid or alkali does not lower the surface tension 
beyond a certain value, which seems to be independent of the concen- 
tration of the dissolved methemoglobin so long as this lies within 
certain limits; neutralisation of the acid (alkali) with an equal 
volume of alkali (acid) causes precipitation of the methemoglobin and 
increase of the surface tension. 

The increased velocity caused by hydrochloric acid diminishes 
considerably when excess of acid is added, and tends to return to its 
original value, although no precipitation occurs. This seems to be 
due to the influence of the acid in lowering the dissociation of the 
methemoglobin chloride, and hence the concentration of the methzemo- 
globin ions, on which the increased viscosity depends. 

Addition of sodium chloride to solution of sodium methemoglobinate 
produces a further small, constant diminution in the surface tension, 
although the salt has no appreciable effect on a solution of pure 


methemoglobin (compare Bottazzi and d’ Agostino, this vol., ii, 115). 
x Mm, F. 


Action of Quinones on Wool and Other Protein 
Substances. Lovis Merunisr (Zettsch. angew. Chem., 1913, 26, 
616).—The results described by Scharvin (this vol., i, 661) have 
already been published by Meunier and incorporated in certain 
patents (compare A., 1908, i, 586, and D.R.-P. 240512). J.C. W. 


Products of Hydrolysis of Thynnine and Percine. ALBRECHT 
KosseL and F. Epipacner (Zeitsch. physiol. Chem., 1913, 88, 
186—189).—Thynnine yields an aminovaleric acid, proline, and 
tyrosine on hydrolysis. The same acids were obtained from percine. 
Acids of the C,-series play the chief part in the constitution of the 
protamines, C,-acids being only occasionally present. The latter play 
the more important part in the higher proteins. E. F. A. 


The Stability of Invertase. Cart Neusere (Biochem. Zeitsch., 
1913, 56, 495—497).—The invertase was found to be still intact 
in an expressed yeast juice which had been allowed to autolyse for 
470 days. 8. B.S. 


Amylases. VI. A Comparison of Amyloclastic and 
Saccharogenic Powers. Henry C. SHerman and M. D. ScHLESINGER 
(J. Amer. Chem. Soc., 1913, 35, 1784—1790).—In the investigation of 
the action of amylase on starch, the amount of reducing sugar pro- 
duced is not always proportional to the amount of starch apparently 
digested. 

The authors find that with specimens of pancreatic amylase the 
amount of starch apparently digested (amyloclastic power) is about 
twice the amount of maltose produced (saccharogenic power), whilst 
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with malt amylase the ratio of maltose formed to starch apparently 
digested is much higher ; indeed, with some specimens of the latter, 
the amount of maltose exceeds the quantity of starch apparently 
digested. The application of the starch-iodine coloration is therefore 
evidently not well adapted for the measurement of the starch-digesting 
power of malt amylase. D. ¥. fF, 


Amylases. VII. The Forms of Nitrogen in Amylase 
Preparations from the Pancreas and from Malt, as Shown 
by the Van Slyke Method. Henry C. Saerman and A. O, 
GettLeR (J. Amer. Chem. Soc., 1913, 35, 1790—1794).—Analysis 
has been made of various specimens of pancreatic and malt amylase by 
the Van Slyke method, aud the results as to the nature and relative 
quantity of the hydrolytic products indicate that the amylase pre- 
parations used were essentially protein substances. All the eight 
forms of nitrogen recognisable by the Van Slyke method were present, 
the proportions being within the range of variation shown by typical 
protein substances, 


The Partial Purification of the Esterase from Pig’s Liver. 
Grorce Peirce (J. Biol. Chem., 1913, 16, 1—3).—Pig’s liver was 
ground up, strained, and water added, incubated at 37° for one day, 
and, after remaining several weeks at room temperature, was filtered. 
This crude enzyme solution was dialysed and filtered ; dialysis removed 
about 90% of the solids, and the solution lost about 20% of its activity. 
Ammonium sulphate was then added nearly to half saturation and the 
liquid filtered. The precipitate was inactive. The filtrate was then 
fully saturated with the same salt, and filtered ; the filtrate was inactive, 
The precipitate was then dissolved in water and dialysed until free 
from sulphate. This represents the most highly purified solution 
obtained ; it was very active; no attempt was made to obtain a solid 
from it. W. D. H. 


The Compound Formed between Hsterase and Sodium 
Fluoride. Grorce Peirce (J. Biol. Chem., 1913, 16, 5—18).—The 
compound formed between esterase (from pig’s liver) and sodium 
fluoride has little if any action on ethyl butyrate. The formation of 
this compound is reversible. When the concentration of the fluoride 
is varied from 0:009 to 0°27 mg. per litre, the inhibition increases 
from 20 to 88%. The inhibiting effect hardly varies at all with the 
concentration of the enzyme. ‘The conclusion is drawn that one mole- 
cule of the inactive compound contains 1 molecule of enzyme and 
1 molecule of sodium fluoride. W. D. H. 


The Stability of Carboxylase. Cart Neusere (Biochem. Zeitsch., 
1913, 56, 497—498).—In a maceration juice prepared from an old 
dried yeast obtained by Lebedev’s method, the carboxylase was found 
to be active when the zymase was no longer existent. The former 
ferment appears, therefore, to be the more stable. S. B.S. 


Mercury Naphthalene Derivatives. Jonanves Gapamer [with 
R. Brreaer and WERNER ScHutemann] (Zeitsch. anyew. Chem., 1913, 
26, 627—631).—A lecture delivered before the Verein deut. Chemiker 
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at Breslau. Some mercury compounds of substituted naphthalenes 
are discussed, and it is shown how their unusual behaviour and 
incoustant composition may be explained by considering the residual 
affinities of the atoms and groups involved. 

When the sodium salt of 8-amino-l-naphthol-3 : 5-disulphonic acid 
(K-acid) is digested with mercuric acetate, a bright red mercuriated 
substance is obtained. From its method of formation and its colour, 
it might be expected that the mercury is attached to a carbon atom, 
but the fact that ammonium sulphide causes precipitation of mercuric 
sulphide suggests that the metal is linked with nitrogen. The 
colour was destroyed by the addition of alkali or sodium chloride, but 
was reproduced on acidifying with a mineral acid. The varying 
mercury-content of the product suggested that not a chemical, but rather 
an adsorption, compound was present, but the fact that salt or strong 
acetic acid decolorised solutions of the substance is not in harmony with 
this view. 

The influence of various substituents in the naphthalene nucleus 
was studied, and the following conclusions are drawn: the presence of 
—OH or -NH, in the 8-position hinders the fixation of mercury, only 
one atom of which enters the ortho-position ; the presence of -OH or 
—NH, in the a-position permits of the entry of two mercury atoms in 
the ortho- and para-positions, giving compounds which are stable 
towards ammonium sulphide, but tend to form unstable, coloured 
quinonoid compounds in the presence of reagents which reduce the 
acidity of their solutions ; when attempts are made to introduce more 
mercury into naphthol derivatives, alkali is found to remove the excess 
of mercury as the hydrosol of the hydroxide, but the naphthylamines 
can loosely fix more mercury, giving substances which are turned deep 
red by alkalis and decomposed by ammonium sulphide ; sulphonic acid 
groups render the mercury compounds more unstable. 

In K-acid, the various effects indicated above are cumulative. 
These effects are discussed on theoretical grounds, and it is explained 
why these naphthalene derivatives can form compounds with indefinite 
quantities of mercury, in which there is no distinction between true 
chemical combination and adsorption. J.C. W. 


Physiological Chemistry 


Water in Expired Air. Wu tIAm Osporne (Proc. physiol. Soc., 
1913, xii; J. Physiol., 4'7).—Galeotti states that the expired air is 
not fully saturated with aqueous vapour, but only about three- 
quarters saturated. Loewy and Gerhartz point out that this is 
incorrect, for the temperature of expired air is not 37%, but 
between 32°5° and 33°5°. The present experiments confirm the 
latter view, and the correct theoretical figures were obtained if the 
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temperature is assumed to be 33°9°. The experiments were made 
on men in whom loss of water by the skin was prevented by a 
rubber suit. Such experiments are only safe in winter, as a 
dangerous fever may arise if the external air is too warm. 

W. kh 


Acidosis. Ernest L. Kennaway, Marcus S. Pemprey, and Epwarp 
P. Poutton (Proc. physiol. Soc., 1913, x—xi; J. Physiol., 47).—In 
healthy men the value of the alveolar carbon dioxide pressure may 
fall below the normal (40 mm.) if carbohydrate food is withheld; 
in diabetes it may be normal; the determining factor is the extent 
of acidosis. It falls suddenly one or two days before the onset of 
fatal coma; a value of 25 is grave; one of 20 means that coma is 
imminent. Estimation of the acetone substances is not such a 
good guide, and suggestions are put forward to explain variations 
in the ratio between these substances. Their equilibrium point is 
probably connected with the degree of acidosis, and the high pro- 
portion of B-hydroxybutyric acid in marked cases may be due to 
a washing out of acetone from the blood by the increased pulmonary 
ventilation. W. D. H. 


The Carbon Dioxide and Oxygen Content of the Blood after 
Clamping the Abdominal Aorta and Inferior Vena Cava 
Below the Diaphragm. Jonn R. Muruin, Leo EprEimann, and 
B. Kramer (J. Biol. Chem., 1913, 16, 79—101).—The changes found 
are consistent with the mechanical explanation of the altered 
respiratory quotient after clamping the vessels. When the quotient 
rose, the carbon dioxide of the blood fell; when it remained 
stationary, the carbon dioxide did not change; when it fell, the 
carbon dioxide rose. Clamping off the blood from the abdominal 


organs therefore does not alter the character of the metabolism. 
W. D. H. 


The Dissociation of Carbon Dioxide from Human Blood. 
JOHANNE CHRISTIANSEN, CLAUDE G. Doueias, and Joun S. HALDANE 
(Proc. physiol. Soc., 1913, ii; 7. Physiol., 477).—The experiments here 
briefly referred to show that the effect of oxygen on the carbon 
dioxide-carrying power of the blood is even more important than 
the well-known effect of carbon dioxide on its oxygen-carrying 
functions. W. 


The Combination of Hydrogen Arsenide in the Blood. 
Ricuarp Messner (Chem. Zentr., 1913, ii, 705—706; from Zeitsch. 
expt. Path. Ther., 1913, 13, 284—300).—The absorption capacity of 
the various constituents of blood for the gas was estimated by 
Reckleben and Lockemann’s method. All solutions or suspensions 
were shaken for the same period with the same amount of the 
arsenic compound. The various lipoids in suspension or in ether 
and chloroform solution have practically no combining capacity in 
quantities in which they occur in the blood. Even the brain can 
combine with no more hydrogen arsenide than can physiological 
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saline in which it is suspended. Of the other constituents, hematin 
possesses a marked combining capacity, and blood containing 
carbon monoxide is less liavle to hemolysis by the arsenic compound 
than normal blood. The combining capacity of the iron-free 
hzematoporphyrin is much smaller than that of hematin. It appears 
that the iron plays some part in the combination of the various iron 
compounds investigated; only sodium nitroprusside evinced any 
marked combining capacity, for it yielded with hydrogen arsenide 
a solid substance containing both iron and arsenic. The antagonis- 
tic action of various substances to hydrogen arsenide poisoning was 
also investigated. Cholesterol and iodipin were without effect. 
Various colloidal silver and mercury preparations were also tried, 
but, although they combine with the arsenic compound, they were 
too toxic to the kidneys for intra vitam use. Of the other sub- 
stances investigated, only cadmium chloride exhibited a high 
combining capacity. The in vitro action of the hydrogen arsenide 
on blood gives a product with a spectrum similar to thiomethemo- 
globin. S. B. 8. 


The Fermentative Properties of Blood. II. The Peptolytic 
Ferments of Normal Animals. Lupwie PincussoHn and HELLMUTH 
Petow (Biochem. Zeitsch., 1913, 56, 319-—329).—In continuation of 
the work of Pincussohn (this vol., i, 788), many examples are given 
to illustrate the fact that the sera of animals are capable of 
degrading the peptones prepared (by sulphuric acid method) from 
the proteins of their own organs, but not from the organs of other 
animals and foreign proteins. An exception was found in the 
case of guinea-pig serum, and attention is called to the fact that 
this serum is used generally for supplying the complement in 
various hemolytic systems. Guinea-pig’s serum also degrades silk 
peptone. The serum also degrades peptones prepared from the 
organ proteins of closely allied species. Thus the serum from the 
fox also degrades peptones prepared from the organs of dogs, and 
dog’s serum degrades peptones derived from fox tissues, but not 
from those of any other animals. The method may therefore be 
applied for determining the relationship of various species. 


Ss. B. S. 


Phosphatides of the Stromata of the Red Blood Corpuscles 
of Sheep and Man. M. Birerr and H. Beumer (Biochem. Zeitach., 
1913, 56, 446—456).—The stromata of sheep were precipitated by 
carbon dioxide from the lysed blood and dried. They yielded an 
ethereal extract, which consisted, to the extent of 70%, of 
cholesterol The residue, after extraction with ether, was partly 
soluble in alcohol at 37°. Of the alcoholic extract, part remained 
insoluble after treatment with ether. This was obtained in the 
form of a white powder of stearin-like consistency, which swelled 
on treatment with water, and had m. p. 180—185°. Its analysis 
indicated a diaminomonophosphatide, similar in its properties to 
the myelins. Of the ether-soluble portion of the alcoholic extract, 
the greater part was precipitable by acetone, and of the acetone 
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precipitate, part was insoluble in hot alcohol, although soluble in 
ether and chloroform. This was a monophosphatide with the 
properties of a kephalin. The stromata of sheep’s corpuscles contain 
therefore about 5% cholesterol and 12% phosphatides, of which 
about half is sphingomyelin, and kephalin is a constituent of the 
remainder. The blood of normal individuals and of carcinomatous 
individuals (drawn in the latter case from the cadaver) was 
examined in a similar manner to that employed in the case of 
sheep’s blood. No essential differences in the chemical composi- 
tion of the stromata of normal and cancerous individuals could 
be found, the ethereal extract containing 71°6 and 74% of 
cholesterol, and the alcoholic extracts 35 and 31% of sphingomyelin. 
There was isolated, in addition to kephalin, from the acetone pre- 
cipitate from human blood small quantities of a phosphatide with 
3°3% phosphorus and 4°33% nitrogen, which yielded a clear solution 
in water, but was insoluble in hot alcohol and ether. S. B. S. 


Distribution of Ions in the Blood Serum. Peter Rona and 
Paut Gyéray (Biochem. Zettsch., 1913, 56, 416—438).—According to 
Zuntz and Hamburger, part of the sodium of the serum is non- 
diffusible, as it is in combination with the proteins. On treatment 
of the serum with carbon dioxide, part of this sodium should be 
convertible into sodium hydrogen carbonate. If therefore, serum 
treated with carbon dioxide is submitted to dialysis (by the com- 
pensation method repeatedly used by Rona), the outer liquid 
should contain more sodium hydrogen carbonate than the dialysate 
of a serum which has not been so treated. This was actually found 
to be the case, and the results confirm the statements of Zuntz. 
The carbon dioxide should, however, convert the serum proteins 
into a carbamic acid derivative. There would therefore exist in the 
dialysor sodium salt of a non-diffusible acid. Attention is called 
to the fact that, according to Donnan’s theory (A., 1911, ii, 848), 
arrived at by thermodynamic considerations, the amount of sodium 
hydrogen carbonate on both sides of the dialysing membrane will 
not be the same when equilibrium is established, for on one side 
there is an electrolytically dissociated substance with a non- 
dialysable ion. The sodium hydrogen carbonate in the dialysor 
could not be estimated in a satisfactory manner by incineration. 
The contents were therefore submitted to ultra-filtration in a 
Bechhold apparatus, and the filtrate was analysed. The distribution 
of the chlorine was also investigated, when the [H"] concentration 
of the serum was altered by the addition of acetic acid. In con- 
centration above H’=10-5, equilibrium exists with a higher con- 
centration of chlorine inside than outside the membrane, whereas 
in lower [H"] concentrations the reverse is the case. The critical 
point of change is the isoelectric point, through which the protein 
changes from the anionic to the cationic state. The Donnan theory 
is also applicable in this case to the determination of the distribu- 
tion of the chlorine. 8. B. 8S. 


Salts in the Coagulation of Blood. ©. Gessarp (Compt. rend., 
1913, 157, 799—802).—A study of the influence of various salts 
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on the blood of a horse. The amount of salt necessary to prevent 
coagulation varied with the salt employed, and the plasma obtained 
could be made to coagulate according to the kind and amount of 
salt used either by dilution or by addition of a calcium salt, or by 
addition of serum. Magnesium chloride and sulphate are the most 
appropriate for the study of these phenomena, since they do not 
precipitate calcium salts, give no apparent reaction with the saline 
constituents of blood, and for small differences in weight give 
different types of plasma. W. G. 


The Inactivation of Complement by Mechanical Agitation. 
Hans Scumipt (J. Hygiene, 1913, 13, 291—313).—The complement in 
serum is inactivated by shaking. This does not seem to be 
associated with the precipitation of protein, which also occurs. No 
explanation of the inactivation is at present forthcoming. 


W. D. H. 


Complement Action in Regard to Surface Tension. Hans 
Scumint (J. Hygiene, 1913, 13, 314—334).—No relationship between 
the surface tension and complement action of serum was found. 


W. D. H. 


The Rate of Elimination of Nitrogen as Influenced by Diet 
Factors. I. The Influence of the Texture of the Diet. 
LarayetrTe B. Menpev and Rosert C. Lewis (J. Biol. Chem., 1913, 16, 
19—36).—A standard diet was arbitrarily selected for dogs, and a 
constant curve of nitrogen elimination was obtained. This shows 
a rise reaching a maximum in the second three hours, and then a 
fall to the initial level early the next day. Delay in elimination 
is caused by adding indigestible materials, such as mineral oil, 
vaselin, bone ash, paraffin, filter paper, cork, agar-agar; the effect 
increases in the order these are enumerated. The last four cause 
a higher rate of elimination in the later periods. This is attributed 
to a slower rate of absorption, which in its turn may be produced 
by (1) rapid emptying of the stomach, and a consequent early 
exclusion of gastric digestion; (2) the indigestible material may 
make the digestible material less readily accessible to digestive 
enzymes; or (3) the final digestion products may be adsorbed by 
the indigestible substances. Sand gives exceptional results; it 
causes more rapid elimination of nitrogen during the first six hours. 
This is not due to :ncreased excretion and reabsorption of digestive 
juices, for in starvation it has no effect. W. D. H. 


The Rate of Elimination of Nitrogen as Influenced by Diet 
Factors. II. The Influence of Fats and Carbohydrates in 
the Diet. Larayetre B. Menper and Rosert ©. Lewis (J. Biol. Chem., 
1913, 16, 37—53).—Carbohydrates delay the elimination of nitrogen 
when added to a protein meal; their effect increases in the order: 
starch, soluble starch, sucrose, dextrose. This may be explained 
by the tentative suggestion that it is due to the protein-sparing 
action of carbohydrates. In reference to fats, cottonseed oil delays 
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the elimination of nitrogen, but lard and “oleo-stearin” hasten it 
in the early periods. The last-named effect is, however, only due 
to removal of su¢rose from the diet. W. D. H. 


The Rate of Elimination of Nitrogen as Influenced by Diet 
Factors. III. The Influence of the Character of the Ingested 
Protein. Laraye1Te B. MENDEL and Rosert C. Lewis (J. Biol. Chem., 
1913, 16, 55—77).—Extracted meat lowers the rate of nitrogen 
elimination; the explanation advanced is that extracted meat 
contains relatively more connective tissue, and therefore is not so 
digestible. The curves following the ingestion of caseinogen, ovo- 
vitellin, edestin, ‘“‘glidine,” and gelatin show no more differences 
than those noted in the two meat products. Egg-white or albumin 
and soy bean give different curves due to rate of digestion and 
absorption, or, in the case of soy bean, to the presence of sucrose. 
Proteins do not differ materially in their rate of metabolism. The 
opposite findings of others are discussed. W. D. &. 


The Metabolism of Infants During Starvation. ArTHUR 
ScHLossMANN and Hans Murscawauser|[and, in part, Kart Martison] 
(Biochem. Zeitsch., 1913, 56, 355—415).—The authors, in confirmation 
of their previous investigations, show that the metabolism during 
starvation depends on the diet consumed in the period preceding 
the fast, and that the more nitrogen consumed during the period 
the greater is the amount of body protein decomposed during the 
first two or three days of starvation. Similar results were obtained 
in the case of infants. The breast-fed children metabolise less 
nitrogen than the artificially fed. There is, however, a marked 
difference between the metabolism of the two classes during 
starvation, for whereas the artificially fed children excrete less 
nitrogen during the period of fast than during the nutrition period, 
the reverse is the case with the breast-fed infants. In spite of this 
fact, however, the breast-fed children still excrete less nitrogen 
during the starvation period than the hand-fed children, and the 
authors draw the conclusion that the former are more capable of 
resisting the effects of deprivation of food. The excretion of the 
acetone substances during starvation was also investigated. The 
amount excreted rapidly increased in the second day of hunger, 
running nearly parallel with the increased output of nitrogen in 
the case of the breast-fed children. In the case of the hand-fed 
children, the acetone substances increased with diminishing nitrogen 
output. A few measuremeszts of tho respiratory exchanges were 
also made by the authors. S. B. 8S. 


The Method and Places of Formation of Conjugated 
Glycuronates in the Organism. Juno HAmA.Latnen (Chem. 
Zentr., 1913 ii, 1319—1320; from Skand. Arch. Physiol., 1913, 30, 
196—198).—The small intestine of a rabbit under ether narcosis, 
after washing, was perfused with Ringer’s fluid from the mesenteric 
artery to the portal vein. a-Santenol and dextrose were then 
injected into the intestine. After six hours’ perfusion, the per- 
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fusion fluid and intestinal contents were examined, and a non- 
crystalline substance with the properties of a-santanolglucoside was 
isolated. Glucoside formation appears to take place therefore in 
the intestinal wall. Ss. B.S. 


Fat Absorption by the Gastric Mucosa. CHaARLEs W. GREENE 
and Wittram F. Skater (Amer. J. Physiol., 1913, 32, 358—368).— 
Evidence is adduced that absorption of fats occurs in the stomach 
of mammals (cats, dogs, rats). The gastric epithelium contains fat 
even in fasting; this is increased by feeding on fats. The fat in 
the gland cells, especially in the pyloric region, may be increased 
by fasting. This has no relation to absorption fat, but is due 
to mobilisation of the body fat. The observations throughout are 
histological. W. Dz. H. 


The Processes of Absorption in the Intestine. N. A. 
Dosrowoiskasa (Biochem, Zeitsch., 1913, 56, 267—290).—The 
author discusses the various views as to the method of utilisation 
of the proteins in the organism, including those of Heidenhain, 
Hoffmeister, Abderhalden, etc., and attempts by various experi- 
mental methods to throw some light on the mechanism. In the 
first series of experiments, he analyses the serum of portal blood 
of dogs, estimating the changes of total non-protein nitrogen, and 
the amino- and peptide-nitrogen produced by the introduction of 
the chymus obtained from intestinal fistule of other animals into 
the small intestines. No definite results were obtainable by this 
method, as it was shown that the operative procedure alone, without 
introduction of digestion products, produced changes in the com- 
position of the serum of the experimental animals. In a second 
series of experiments, the in vitro changes on the amino-nitrogen 
produced by serum, intestinal extracts, pancreas, etc., on amino- 
acids and digestion product of proteins, were investigated. The 
results again lead to no definite conclusions, in some cases indicating 
synthesis, and in others peptide degradation. In the third series 
of experiments, an anastomosis was made between the portal vein 
and the kidneys by the junction of the central end of the vena 
lienalis with the peripheral end of therenal artery. It was assumed 
that, in the event of introduction of digestion products in the 
intestine, and a consequent resorption of amino-acids into the portal 
vein, the excess would be eliminated by the kidneys. To increase 
the pressure in the kidneys, the portal vein was partly constricted 
above the junction with the vena lienalis. In the majority of cases, 
the kidney not connected with the portal vein was extirpated. In 
all of these cases, the animals died. In two cases, when the second 
kidney was left intact, a certain number of experiments were per- 
formed, and the nitrogen of *he amino-groups, the hippuric acid, 
and ammonia nitrogen of the urine excreted were estimated. The 
introduction of nitrogen into the alimentary tract (by feeding) 
lead in many cases, especially that of alanine, to an increased 
amino-nitrogen in the urine. Owing to the fact that the second 
kidney was intact, these experiments could hardly be considered 
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satisfactory. In the fourth series of experiments, a portal vein 
fistula was made according to the method of London and the 
author, and blood ‘was removed by way of the fistula at various 
periods after feeding. The results showed a periodic fluctuation in 
both the portal blood and the blood of the general circulation 
(removed from the jugular vein). The general result of the experi- 
ments is to indicate the difficulty of artificially increasing the 
amino-nitrogen of the portal vein under conditions approaching the 
normal physiological. S. 


The Indispensability of Lipoids for Life. The Relation of 
the Necessary Substances to the Lipoid Extracting Agents. 
WitHeLm Stepp (Zeitsch. Biol., 1913, 62, 405—407 Compare A., 
1911, ii, 1002).—This is a continuation of the author’s previous 
work on mice. A mixture of lecithin, cholesterol, kephalin, 
cerebron, and phytin added to a diet freed from lipoids by alcohol- 
ether extraction, does not supply the missing necessary material. 
If the primary acetone extract of egg-yolk is added to lipoid-free 
food, the result is that the necessary material is still lacking; the 
same is true for the secondary alcoholic extract. But the primary 
alcoholic extract restores the value of the lipoid-free food. The 
materials necessary for life are therefore soluble in alcohol, but not 
in acetone. If the material is extracted with acetone first, part 
only of the indispenssble material goes into solution; the acetone- 
soluble substances are soluble also in alcohol. Extraction with 
ether does not remove the indispensable material; fat is therefore 
for the mouse not indispensable. Extraction of the food with 
alcohol entirely removes its power to support life. W. D. H. 


Are there Substances at Present Unknown in Food-stuffs 
which are of Importance for the Maintenance of Life? Emi. 
ABDERHALDEN and Arno E. Lampé (Chem. Zentr., 1913, ii, 
522—523 ; from Zeitsch. gesamte. expt. Med., 1913, 1, 296—354).—As 
a result of a critical experimental investigation on a broad basis 
of the work of Suzuki, Shimamura and Odake, and of Funk and 
others, the authors draw the conclusion that up to the present time 
there has been no absolute proof of the existence of unknown sub- 
stances in foods, of general significance, which are essential to the 
maintenance of life. They do not consider that the action of the 
so-called oryzanin of the 5 apanese authors, or of Funk’s vitamine, 
has as yet been definitely established. S. B. S. 


The Biological Significance of the Fat-content of Fish, 
with Special Reference to their Habitat. Osw. Potimanti 
(Biochem. Zettsch., 1913, 56, 439—445).—Attention is called to the 
fact that during the development of fish embryos, the amount of 
visible fat diminishes, during which time the habitat gradually 
alters from that of an organism living on the surface of the water 
to one living deeper in the sea. It seemed therefore possible that 
the nectonic fish, which move rapidly about the surface, should 
contain more fat than the less active, more slowly moving, 
benthonic fish. Numerous analyses of various species were carried 
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out, which tend to confirm the above theory, the fat varying from 
1115 to 20°447% of the solid substance. S. B. S. 


Proteins of Fish Sperm. A.srecut KossEt (Zeitsch. physiol. Chem., 
1913, 88, 163—185).—The protamines from the sperm of a number 
of species of fish have been isolated and investigated. (The figures 
given are % of total nitrogen.) 

Percine from the yellow perch (Perca flavescens) contains 85°5% 
of diamino-acid nitrogen, and 9°8% of monoamino-acid nitrogen, 
the former being mainly arginine (781%) with some histidine 
(5°6%). No lysine was present. The protamine from the pike 
perch (Stizostedion vitrewm) proved to be identical with this. 

That from the tunny (Thynnus thynnus) (compare Ulpiani, A., 
1903, i, 215), which is termed thynnine, contains 80% of arginine 
nitrogen, no lysine or histidine, and 10% of monoamino-acid nitro- 
gen. The sulphate, like that of other protamines, separates from 
aqueous solution as an oil. Thynnine also contains tyrosine. 
Pelamys sarda contains a very similar protamine. 

The protamine of the sword fish contained 81°5% of arginine 
nitrogen, and 14% of monoamino-acid nitrogen. Neither histidine 
nor lysine were j resent. 

The protamine of Oncorhynchus tschawytscha, the Chinook salmon 
(compare A. E. Taylor, A., 1909, i, 344), is identical with the 
salmine from Rhine salmon (Kossel and Dakin, A., 1904, i, 355, 
702). 

In the white fish (Coregonus albus) the proportions of arginine 
and monoamino-acid nitrogen are 87°3 and 9°4. In the lake trout 
(Salvelinus) they are 88°9 and 7°1, whilst in Hsocine, the protamine 
of the pike (Hsox lucius), they are 86°3 and 11°3. 

In general, these protamines contain two molecules of arginine 
to one molecule of monoamino-acid—in a few protamines the pro- 
portion of monoamino-acids is larger. The protamines are thus 
to be expressed by the formula a.m, where a is arginine, or (alh),m, 
when all three diamino-acids are present, the proportion of diamino- 
acid being again as 2 to 1. 

A table is given of the known protamines and their formule. 

E. F. A. 


The Lipoids of Nervous Tissue. Czrsare Srrona and 
ANOTOINETTE Patozzi (Chem. Zentr., 1913, ii, 1064—1065 ; from Arch. 
Farm. sperim., 1913, 15, 375—384).—The composition of the brain 
(white and grey matter) of ox and calf was as follows: 
14°25—16°13°/,, cholesterol and the esters of cholesterinolic and 
palmitic acids, 39°8—44°1°/,, oleic acid and palmitic acid lecithins, 
14°6—14°8°/,, cerebrin, and 3°76—5°8°/,, homocerebrin or cerasin. 
To separate the constituents, the following process was employed. 
The brain was extracted with 5—6 times its weight of a mixture 
of equal parts of alcohol and ether. From the residue a substance 
could be extracted with hot alcohol with m. p. 164—165°, which 
had the properties of homocerebrin or cerasin. The alcohol-ether 
extract yielded, after evaporation of the ether, a flocculent mass 
A, and the alcoholic residue on evaporation, a waxy mixture B. 
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Each of these fractions was treated successively with cold acetone, 
cold ether, and hot alcohol. The acetone extract was fat-free, and 
contained, besides some phosphatic lipoids and cerebrin, which 
became insoluble on solution and reprecipitation with acetone, 
chiefly cholesterol and its fatty esters. The ethereal extract could 
be separated into two fractions, one, insoluble in cold alcohol, 
yielding a substance corresponding with Thudichum’s and Koch’s 
kephalin, which appears, on further investigation, to be an impure 
lecithin mixed with cerebrin, and a soluble fraction, consisting also 
chiefly of impure lecithin mixed with cerebrin. The alcoholic 
extract was also separated into fractions soluble and insoluble in 
cold alcohol. The former consisted of cerebrin, m. p. 190—192°, 
which on hydrolysis yielded a fatty acid, m. p. 74—-75°, presumably 
cerebrotinic acid, and a reducing sugar with [a]? +27°5°, and a 
substance which is possibly galactosamine. The part soluble in 
cold alcohol, m. p. 160—165°, is apparently impure homocerebrin 
or cerasin. 8. B. S. 


Influence of Activity on Automatic Rhythm in Heart 
Muscle. Grorce R. Mines (Proc. physiol. Soc., 1913, xiii ; J. Physiol., 
47).—If a frog’s or mammal’s heart is made to beat faster, the 
subsequent automatic rhythm is slowed ; in the octopus the reverse 
occurs. In both cases, forced activity leads to formation of acid, 
but in different hearts, and different parts of the same heart, the 
optimum hydrogen ion concentration is different. In some cases 
the increase will be towards this value, in others away from it. 

W. D«. H. 

Hydrogen Ion Concentrations Limiting Automaticity in 
Different Regions of the Frog’s Heart. (Miss) Dororny Date 
and C. R. A. THacker (Proc. physiol. Soc., 1913, i—ii; 7. Physiol., 
47).—The different heart chambers develop rhythm with varying 
degrees of hydrogen ion concentration. The sinus will beat in solu- 
tions which are too acid for the auricle, and the same holds between 
auricle and ventricle. Similar differences appear on the alkaline 
side. The actual figures are given in the paper. W. D. H. 


Synthetic Sugar Formation in the Artificially Perfused 
Liver. Gustav Emppren, Ernst Scumitz and Marra WITTENBERG 
(Zeitsch. physiol. Chem., 1913, 88, 210—245).—The perfusion fluid 
employed was Ringer’s solution, containing in it dog’s blood- 
corpuscles washed by centrifugalising. If the liver (dog) is freed 
from glycogen by phloridzin poisoning, the perfusion leads to a 
slight but constant formation of sugar. If then dihydroxyacetone 
is added, the amount of sugar formed (dextrose) is increased. 
The addition of dl-glyceraldehyde to the perfusing fluid increases 
the sugar formation greatly; this sugar is in part d-sorbose. The 
aldehyde appears to be directly transformed into the sugar with 
previous rupture into short carbon chains. Glycerol forms dextrose 
less than the two trioses. W. D. H. 


Formation of Acetoacetic Acid from Acetic Acid [in the 
Liver). Gustav Emppen and Apam Lorp (Zeitsch. physiol. Chem., 
1913, 88, 246—258).—A study of the formation of acetoacetic acid 
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in the liver indicates that it is not formed from acetic acid by 
oxidative changes. The presence of n-valeric acid or of propionic 
acid prevents its formation from acétic acid. Formic acid is with- 
out influence, and is but little attacked on passing it through the 
liver. dl-Lactic acid has less effect on the reaction than propionic 
acid. 

The conversion of acetic acid into acetoacetic acid is greatly 
retarded when the liver is full of glycogen. The addition of 
glycollic acid to the blood stream increases the formation of aceto- 
acetic acid in the liver, although to a less extent than acetic acid. 

E. F. A. 


The Effect of Pituitary Extract on Renal Activity. C. E. 
Kine and O. O. Stotanp (Amer. J. Physiol., 1913, 32, 405—416).— 
The view is disputed that pituitrin directly stimulates the renal 
epithelium; the vascular changes (vaso-dilatation) are considered 
sufficient to account for the diuresis. W. D. H. 


The Heat-production of Fatigue and its Relation to the 
Production of Lactic Acid in Amphibian Muscle. Rupoutpg A. 
Perers (J. /’hysiol., 1913, 47, 243—271).—By a modification of 
A. V. Hill’s calorimeter it was found that the heat produced by the 
indirect stimulation of frog’s muscles until fatigue set in has a 
maximum value of about 0°9 cal. per gram of muscle. The heat 
liberation is roughly exponeutial, and about 70—80% of it is 
liberated in the first two minutes. The figure 0°9 is about half of 
that obtained in chloroform rigor. No processes other than con- 
traction arise in the production of rigor. The lactic acid figures 
agree with those of Fletcher and Hopkins; heat production and 
lactic acid liberation are intimately associated. W. Dz. H. 


The Presence in the Vascular Walls of a Ferment Setting 
Free a Reducing Sugar at the Expense of the Virtual Sugar 
of the Blood, and Decomposing Phloridzin. RapHart Lepine 
and Raymonp Bou.up (Compt. rend., 1913, 157, 627—628. Compare 
this vol., i, 1274).—The experiments show the presence of a ferment 
in the vascular walls of the kidneys, lungs, and aorta, capable of 
setting free a reducing sugar in the blood, a function previously 
ascribed to the liver alone. The ferment is also capable of partly 
hydrolysing phloridzin. W. G. 


Amylogenesis and its Relation to Glycolysis in the Animal 
Organism. Cesare Paverrt (Chem. Zentr., 1913, ii, 1316; from 
Arch. Furm. sperim., 1913, 16,54—%6)—From his own results and 
those of other investigators, the author draws the conclusion that 
glycogen formation is a necessary preliminary process in the utilisa- 
tion of sugar in the organism, and that a disturbance of this 
function results in diabetes. mellitus. For the treatment of this 
condition, therefore, substances must be employed which assist 
the glycogen formation. Extract of muscles and of pancreas, both 
alone or combined, were found to be incapable of degrading 
dextrose at 37°. Disappearance of this substance under these 
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conditions can be attributed to bacterial action. Lactic and acetic 
acids were formed from the sugar under the combined action of 
pancreas extract and micro-organisms. The formation of these 
acids accounts for the fact that the addition of dextrose inhibits 
a far-reaching putrefaction of pancreas. No alcohol could be 
detected as a result of the combined action of pancreas and bacteria 
on sugar. A fasting animal exhibited appreciable formation of 
glycogen in the liver. Addition of extract of pancreas did not 
inhibit sugar formation in the transfusion of a surviving liver. 
Ss. B.S. 


A Comparison of the Observed and Computed Heat 
Production of Cattle. Henry Prentiss Anmssy (J. Amer. Chem. Suc., 
1913, 35, 1794—1800).—Experimental evidence that in the case 
of men and carnivora the usual equivalence exists between chemical 
energy, heat energy, and mechanical energy, is already forthcoming, 
but hitherto such investigations have not, as a rule, included an 
examination of herbivorous animals. 

The present paper gives an account of results obtained during 
the last decade on cattle (steers), and in the aggregate of fifty-seven 
experiments the observed heat production differs from the computed 
by only 0°4%. D. F. T. 


Constituents of Animals Fats. The Fat of Cervus elaphus. 
Istipor Kutmont and E. Metsu (Monatsh., 1913, 34, 1489—-1492),— 
A lard from the red deer, with the following constants, has been 
examined: D 50°, 0°9066, acid number 20°5, saponification number 
203°5, iodine number 19°3, m. p. 48° (Pohl), solidification point 
47°5°. The fat was recrystallised eleven times from hot acetone, 
when 8-palmityldistearin, m. p. 62°5—63°5°, was obtained (compare 
Bomer and Limprich, this vol., i, 442). J. C. W. 


The Organic Substance in the Skeletal Tissues of Anthozoa. 
lV. Isolation and Identification of Bromogorgonic Acid. 
Cart Tuo. Moérner (Zeitsch. physiol. Chem., 1913, 88, 138—154. 
Compare A., 1907, 11, 283; A., 1908, ii, 310).—3: 5-Dibromo- 
dityrosine has been identified as a product of the hydrolysis of 
Primnoa gorgonin with barium hydroxide. This is the first 
organic bromo-compound obtained by the hydrolysis of a naturally 
occurring protein. The whole of the bromine present in the 
gorgonin molecule is not dibromotyrosine. Other products of the 
hydrolysis of gorgonin are tyrosine, glycine, alanine, leucine, 
aspartic, glutamic, and oxalic acids. E. F. A. 


The Secretion of Cerebro-spinal Fluid. Watrer E. Dixon 
and Wixtitam D. Hatuisurton (J. Physiol., 1913, 4'7, 215—242),—An 
intravenous injection of an extract of the choroid plexuses (choroid 
gland) produces an increased secretion of cerebro-spinal fluid, as 
tested by its rate of outflow through a cannula. The active prin- 
ciple is thermostable, soluble in water and in alcohol, and does 
tot pass the pores of a Chamberland filter. Other effects of the 
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injection are increase of respiration, and a slight fall of blood- 
pressure. Extracts of brain produce the same effect, but less 
markedly ; no other animal extracts act in the same way. Probably 
as a result of cerebral activity, some waste product acts as a 
hormone to stimulate the activity of the choroid cells, and from 
the richness of the cerebro-spinal fluid in carbon dioxide, it is 
suggested that one function of the fluid may be to enable the 
brain to get rid of this material. Reasons are given why this 
hormone is considered to act on the gland cells and not on secretory 
nerves. The hormone in question is not found in the cerebro-spinal 
fluid itself except in cases where catabolism is in excess, as in 
degenerative processes of the central nervous system. 

Other agents which produce an increase of the fluid are excess 
of carbon dioxide in the blood, and drugs which interfere with 
respiration. The volatile anesthetics have a similar action; these 
may act by interfering with oxygenation or by altering the physical 
condition of the secreting cells. A large number of substances were 
investigated, but all the remainder gave negative results, if 
respiratory and vascular effects were excluded. W. D. H. 


The Comparative Composition of Human and Cow's Milk. 
Epwarp B. Meres and Howarp L. Marsn (J. Biol. Chem., 1913, 16, 
147—168).—Human milk differs from cow’s milk in three important 
ways. It contains more lactose, less protein, and more substances 
of unknown nature. The following figures are averages in per- 
centages of the whole milk: 


Fat. Lactose. Protein. 
Human milk........: idives wee 6 to7'5 07 to 1°5 
| ea 3.44 3°5 ,, 5 25 ,,4 


The unknown constituents are soluble in alcohol and ether; they 
contain little or no nitrogen, and are of importance as food. Some 
are crystalline, and the crystalline form of one is figured and 
described at length. (This contains sulphur, but is free from 
nitrogen.) They are most plentiful in early human milk (1%); 
as lactation proceeds they sink to 0°5%. Cow’s milk at the latter 
period contains 0°3%. The paper contains analytical tables, and 
descriptions of methods. Much of the work was done by the late 
Arthur V. Meigs. W. D«. H. 


The Soluble Caseins of Milk. Lion Linper (Bull. Soc. chim, 
1913, [iv], 18, 1001—1006 Compare this vol., i, 1116).—Further 
experiments are quoted in support of the author’s views as to the 
presence of an a- and #-caseinogen in milk and the relationship 
between them. The sum of these two substances present is fairly 
constant in milk, but the proportions of each are very variable. 


W. G. 


Solubility of the Proteins of Milk in the Elements of the Serum ; 
Reduction of their Solubility under the Influence of Calcium 
Chloride. Lon Linper (Bull. Soc. chim., 1913, [iv], 13, 929—935). 
—The soluble proteins of milk include casein (distinguished as 
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a-casein), having [a], —116°, and a second, called B-casein, which 
differs only in specific rotation, [a], —30°. Milk serum, from which 
all the proteins had been removed by means of phenol, on 
evaporation and incineratiou yielded ash of the following com- 
position, expressed in grams per litre of milk: alkali chlorides, 
1°949; alkali citrates (calculated from the carbonate found), 
0°765; alkali phosphates, 0°514; calcium phosphate, 0°638; mag- 
nesium phosphate, 0°458; iron and aluminium phosphates, 0°108 ; 
calcium sulphate, 0°341; undetermined, 0°387. An artificial serum 
containing lactose, 5; sodium chloride, 0°2; sodium citrate, 0°08; 
and sodium phosphate, 0°05 per cent., can dissolve 3°456 grams of 
casein per litre, and probably as much more of the B-casein. In 
milk, probably all the B-casein is in solution, and about 10% of 
the a-casein, the rest of the latter being in suspension. The 
addition of calcium chloride to milk before coagulation by rennet 
increases the nitrogen and phosphate content of the coagulum and 
accelerates the action, due to its converting the sodium salts into 
insoluble calcium salts, and thereby destroying the solvent action of 
the former on the casein. T. A. H. 


Psychic Hyperglycemia in Rabbits. Ivan Bana (Zeitsch. 
physiol. Cham , 1913, 88, 44—46).—Hir-ch and Reinbach (ibid., 1913, 
87, 122) have described a hyperglycemia and glycosuria in rabbits 
as the result of fright. The non-recognition of this condition 
produced by psychical causes renders much work on the general 
subject untrustworthy. The existence of such a psychic condition 


in rabbits and other animals is confirmed in the present paper. 
W. D. H. 


Pentosuria from the Chemical Point of View. Ernst ZerNver 
and Rupotrine Wattucnw (Monatsh., 1913, 34, 1639—1652).—In 
most cases of pentosuria which have been investigated, optically 
inactive urines have been. encountered, from which osazones 
apparently corresponding with 7-arabinose or J-arabinose have 
occasionally been isolated. 

Two new cases of pentosuria have now been examined. The 
urines were inactive, which is taken as an indication of the absence 
of l-arabinose, since this has a very high specific rotation. The 
osazone obtained had m. p. 162—163°, and a small d-rotation, 
which was insufficient to distinguish it from d-arabinosazone. 
Diphenylmethanedimethyldihydrazine (Braun, 1910, i, 525) gave 
no indication of arabinose. A mixture with an equal weight of 
l-xylosazone had m. p. 208—210°, whereas #-xylosazone has m. p. 
210—215° (Fischer, A., 1894, i, 566). The osazone from these 
urines is therefore d-xylosazone, and very probably the pentose is 
d-xylose. Further experiments are being carried out definitely to 
determine the nature of the sugar. J.C. W. 


The Sugar in Pentosuric Urine. Cart Neusere (Biochem. 
Zeitsch., 1913, 56, 506—507).—Zerner and Waltuch (preceding 
abstract) have maintained that the sugar isolated by them in a 
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case of pentosuria was d-xylose, as the mixture of its osazone with 
that of the corresponding /-derivative has a higher melting point 
than the pure substance. A mixture of the /-form of osazone with 
the osazone obtained from the urine of the cases of pentosuria of 
the author did not produce a corresponding rise in the melting 
point. The author does not see, therefore, any reason to suppose 
that the sugar in his case is other than the dl-arabinose, as 
originally suggested. It is conceivable that various forms of 
pentosuria exist. S. B. 8. 


Physiological Action of Colloidal Carbon. Guripo Izar and 
C. PatanE (Biochem. Zeitsch., 1913, 56, 307—318).—-The so-called 
mellogen, produced by the disintegration of a carbon anode by a 
galvanic current, was used in these experiments. It can be dis- 
persed in water made slightly alkaline by sodium hydroxide, which 
mixture is afterwards neutralised by passing in carbon dioxide and 
heating. This preparation has no influence on the total autolysis 
of the liver. It increases the amount of uric acid formed by 
autolysing ox-spieen and liver, and inhibits the uricolytic action 
of ox-kidneys and washed pulp of dog’s liver. Intravenous 
injections of large quantities into rabbits, white rats, pigeons, etc., 
produce dyspnea, but only a few of the animals succumb. The 
intravenous injection has no appreciable effect on body temperature 
(rabbits), but increases the amount of carbon dioxide in expired 
air (as compared with control injection of distilled water). The 
amount of increase is approximately proportional to the amount of 
mellogen injected. Ss. B. 8. 


Action of Colloidal Sulphur on Autolysis. Antonio Faaivo.ti 
(Biochem. Zettsch., 1913, 56, 291—294).—Colloidal sulphur increases 
the autolysis of liver tissue (ox, dog, and monkey), and toa still 
larger extent that of tumour tissue (rat sarcoma and human liver 
carcinoma). 8. B. 8. 


Pharmacological Action of Ethyl Alcohol on the Isolated 
Mammalian Heart at Different Temperatures. GIUSEPPE 
Branvini (Chem. Zentr., 1913, ii, 524 ; from Arch. Farm. sperim., 1913, 
15, 178—192, 193—212) —The experiments were carried out on 
a rabbit’s heart in a Langendorff perfusion apparatus. At normal 
temperatures the alcohol in small doses (1 in 50,000—1,150,000) 
exerts a stimulant action, in medium doses, the heart activity is 
depressed, but in higher concentrations (30°/ )) the action is toxic. 
At lower temperatures (33°) the effect is weaker, and higher con- 
centrations of alcohol are required to produce the same effects 
described as resulting at 37°. S. B. S. 


The Scission of the Benzene Ring in the Animal Body. - II. 
Behaviour of Muconic Acid and Benzene in Liver-perfusion 
Researches. Marie Hensex and Oro RixssEr (Zettsch. physiol. Chem., 
1913, 88, 38—43)—When muconic acid is added to a fluid 
employed for perfusing the liver, the amount of acetone formed 
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by that organ is greatly increased, it may be fourfold. No certain 
result was obtained by perfusing the liver with benzene; this sub- 
stance is strongly toxic. W. D. H. 


The Conjugated Excretion Products of Bromobenzene and 
p-lodophenol. Erperto AnGeLto Rappeno (Chem. Zenir., 1913, ii, 
1070; from Arch. Farm. sperim., 1913, 15, 535—546).—It was 
presumed that it should be possible, by the estimation of the total 
sulphur, the conjugated sulphuric acid, and the rotation of the 
urine of dogs, to which bromobenzene and p-iodophenol had been 
administered per os, to ascertain whether the halogen derivatives 
of benzene undergo conjugation with glycuronic acid as well as 
with cystine and sulphuric acid. It was found as a result of the 
experiments that the bromine derivative is excreted conjugated 
only with cysteine and sulphuric acid, whereas the iodo-derivative 
is excreted conjugated with glycuronic and sulphuric acids, but not 
with cysteine. S. B. 8. 


The Influence of the Administration of Creatine and 
Creatinine on the Creatine Content of Muscle. Victor C. 
Myers and Morais S. Fine (J. Biol. Chem., 1913, 16, 169—186).— 
The subcutaneous administration of creatine to rabbits causes a 
small increase in the creatine content of muscle (about 5% in five 
experiments). This is quite insufficient to account for the creatine, 
which does not reappear in the urine. The administration of 
creatinine exerts a similar effect, the creatine content of the muscles 
being 6% above the normal, an amount sufficient to account for the 
creatinine which was not eliminated by the kidneys. This apparent 
increase in the muscular creatine was not due to a retention 
of unchanged creatinine. Of the creatine given, 25—80% (the 
quantity depending on the amount injected) reappeared in the 
urine unchanged, whilst 2—10% was eliminated as creatinine. 
When creatinine was administered, 77—82% (average 80%) re- 
appeared in the urine, and no elimination of creatine was 
detected. W. D. H. 


Narcosis and Oxygen Consumption. Jacques Los and 
Harpotpa Wasteneys (Biochem. Zeitsch., 1913, 56, 295—306),.— 
The authors discuss the relationship between inhibition of oxidation 
and narcosis. When the embryos of Fundulus are not narcotised, 
they respond by rapid movement to a stimulus of WV /25-hydrochloric 
acid. It was found that they only become insensitive to this 
stimulus when their oxidation rate has been reduced to 1/14 of 
the normal value by potassium cyanide; a reduction by this 
method to 1/9 is without influence on their response to the 
stimulus. On the other hand, they become unresponsive to chloro- 
form treatment, without any appreciable reduction of the oxida- 
tion rate. Ethyl ether and butyl alcohol can produce insensitive- 
ness to the strongest stimuli with the diminution of the oxidation 
rate by only 26%. Medusz loose their mobility and reactivity to 
stimuli by direct reduction of oxidation by potassium cyanide only 
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when this reduction is 3—6 times as great as that which results 
when the motility and reactivity are destroyed by ethylurethane. 
The conclusion is drawn that narcosis cannot be due directly to 
reduction of oxidative capacity, and that the latter is a result 
either of inactivity of the tissues due to narcosis, or it is a secondary 
action of the narcotis, which stands in no direct relationship to 
the narcosis itself. Ss. B. 8. 


Biological Oxidation of Certain Glucosides. Juno 
HAMALAINEN (Chem. Zenir., 1913, ii, 1319; from Skand. Arch. Physiol., 
1913, 30, 187—190).—After injection of the glucosides of certain 
terpene alcohols, the corresponding glycuronates appear in the 
urine. There is therefore no preliminary scission of the glucoside 
into sugar and alcohol, for neither in the blood nor in the organs 
could any terpene be detected. On the contrary, both glycuronate 
and the corresponding glucoside could be found. The facts confirm 
the theories of Fischer and Piloty and of Sundvik on the formation 
of conjugated glycuronates in the organism. Furthermore, more 
glycuronate is excreted after administration of the glucoside than 
after administration of the fre substance. S. B. S. 


The Influence of Certain Quinoline and Naphthaquinoline 
Derivatives on the Excretion of Uric Acid. Riccarpo 
Luzzato and Riccarpo Ciusa (Chem. Zentr., 1913, ii, 1318—1319 ; 
from Arch. Farm. sperim., 1913, 16, 6—40).—The following 
derivatives were investigated: 2-p-methoxyphenylquinoline- 
4-carboxylic acid, 2-p-dimethylaminophenylquinoline - 4 - carb- 
oxylic acid, 6-amino-2-phenylquinoline-4-carboxylic acid, 3-phenyl- 
B-naphthaquinoline-l-carboxylic acid, 2-p-dimethylamino-8-naphtha- 
cinchonic acid, 2-phenyldihydro-8-naphthaquinoline-4-carboxylic 
acid, 2-o-hydroxylphenyl-8-naphthacinchonic acid, 3-phenyl-8-naph- 
thaquinoline, and 2-phenylcinchonic acid (atophan). Of these it 
was found that 3-phenyl-8-naphthaquinoline-l-carboxylic acid (the 
so-called diapurin) and atophan caused an intense excretion of 
uric acid, the action of the latter being semewhat less than that of 
the former. It caused, however, no turbidity of the urine, and 
was better tolerated, and a dose of 5 grams caused no bad symptoms 
in a dog of 12 kilos. weight, and could be taken by a man in 
doses of 2 grams for several days without ill effects. The action 
of diapurin is attributed to the mobilising effects on the uric 
acid, which already exist in the organism as a result of purine 
degradation, as the increased excretion of the acid is not accom- 
panied by an increased phosphoric output, which should result 
_ if the nucleins are broken down. Furthermore, the increased 
output of uric acid ceases two or three days after administration 
of the drug. The particular action on the uric acid is due to the 
presence of a phenyl group in the 2-position, the quinolinecarboxylic 
acid group being inactive. The action is neutralised by the 
presence of the methoxyl and amino-groups in the 6-position. On 
the other hand, 2-phenyl-6-methylquinoline-4-carboxylic acid 
(paratophan) and 8-methoxy-2-phenylquinoline-4-carboxylic acid 
(isatophan) are fairly active. The introduction of the OH, 
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NMe,, or OMe group into the 2-phenyl! ring inhibits or weakens the 
action on uric acid. As hydroxyphenylquinoline-4-carboxylic acid 
is, according to Sk’orczewski and Solin, a degradation product of 
atophan, the latter appears to exert its influence before oxidation. 
The reduction of the pyridine ring destroys or weakens the action. 
The general methods of Doebner, Kuntze, Lachs, and Steinert were 
employed in the preparation of the compounds, and the following 
substances were obtained: 2-p-anisylquinoline-4-carboxylic acid, 
m. p. 217°; 2-dimethylaminophenylquinoline-4-carboxylic acid; 
6-amino-2-phenylquinoline-4-carborylic acid, m. p. 160° (decomp.). 

S. B. S. 


The Behaviour of Certain Rhamnosides in the Animal Body. 
Mario Garino (Zeitsch. physiol. Chem., 1913, 88, 1—8).—Rutin, 
quercitrin, hesperidin, and hesperetin, after intravenous or oral 
administration, pass through the animal organism, and are excreted 
almost entirely unchanged. Hydrolysis of these substances appears 


to occur either not at all, or in the merest traces, in the body. 
W. D. H. 


The Action of Strophanthin on the Excised Frog’s Heart. 
A. J. Cuark and Georce R. Minzs (Proc. physiol. Soc., 1913, vii—viii ; 
J. Physiol., 4'7).—The effect of perfusing the heart with one part of 
strophantin in a million of Ringer’s fluid is at first beneficial, 
and later toxic. The observations were made on the mechanical 
activity of the ventricle, the length of the A.V. interval, and on 
the electrical concomitant of activity. W. D. H. 


Mechanism of the Biological Action of the Réntgen Rays. 
Eucen Petry (Biochem. Zeitsch., 1913,. 56, 341---352).—The author 
has investigated the influence of Réntgen rays on the toxicity of 
various metals, following a similar line of research to that of 
Tappeiner and his pupils on the sensitising influence of eosin on 
actinic rays. Ameebe obtained from hay-infusion were used as the 
objects of experiments, and these were submitted to the action of 
uranium nitrate, sodium tungstate, zinc sulphate, and colloidal 
zinc sulphide in the dark, in the presence and the absence of 
Réntgen radiation. As a result, it was found that the rays had 
no appreciable effect in increasing the toxicity of the metals. 
Compounds were purposely chosen which fluoresce when submitted 
to radiation. The rays exerted no action on the sensitising activity. 
Experiments were also carried out to ascertain whether organs - 
which are highly sensitive to Réntgen rays contain substances 
which act as light-catalysts for these rays. Testicles and lymph 
glands were chosen, and the effect of radiated and unradiated 
extracts on hemolysis, the mobility of amcebe, and the milk-clotting 
by rennin, were investigated. The results were negative, and the 
author draws the conclusion that no substances have been dis- 
covered which act as catalysts for the Réntgen rays in the same 
way that eosin acts as catalyst for actinic rays. 8. B.S. 
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Purine and Xanthine Bases as Intermediary Products in 
Poisoning by Nucleoproteins. HEnri DE WAgELE (Chem. Zenitr., 
1913, ii, 519—520 ; from Zeitsch. Immun. expt. Therapie, 1913, 18, i, 
410—422).—Just as, according to the author, the proteins use 
the amino-acids as intermediary products in developing their 
thromboplastic action, the nucleoproteins act by intermediation of 
the purine bases. Thus nucleoproteins, otherwise harmless, can be 
rendered toxic by degradation of their molecule, or by the addition 
to them of degradation products, or even amino-acids. Under 
these conditions, curves were obtained similar to those described by 
the author for proteins, showing, in an oscillatory manner, thrombo- 
plastic and antithrombic phases. The first of these is short, and 
may be overlooked. The nucleins produce a strong antithrombic 
secretion. The antithrombic phase is of short duration, but pro- 
duces a distinct, although short-lasting, immunity. The nucleo- 
proteins can be activated either by purines (affecting the nucleic 
acid part of their molecule) or by amino-acids (affecting the protein 
part). Nucleohistones, owing to the presence of the histone group, 
are directly toxic. For many nucleoproteins, such as those from 
the thymus, animals are directly anaphylactic, in the same way 
that carnivora are sensitive to peptones. Ss. B. 8. 


The Removal of the Poisonous Properties of Protein Cleav- 
age Products by Substitution of the Cyclic Nucleus. Grorcrz 
BaEurR and Ernst P. Pick (Arch. expt. Path. Pharm., 1913, 74, 
73—91).—The proteins of horse- and ox-serum yield, on gastric 
digestion, poisonous products. But if these proteins are iodised, 
nitrited, or diazotised, the products of pepsin digestion no longer 
produce “ peptone-shock,”’ causing neither fall of arterial pressure 
nor loss of coagulability in the blood. The iodine, nitro- and diazo- 
groups in question enter the cyclic nucleus of the protein molecule. 


WwW. DB. Ft. 


Nature of the Coagulant of the Venom of Echis carinatus, 
a Small Indian Viper. J. O. Waxkettn Barratt (Proc. Roy. Soe. 
1913, [B], 87, 177—190).—The effect of the intravenous injection 
of thrombokinase is essentially different from that of injection of 
thrombin. The latter causes an abundant intravascular formation 
of fibrin and a reduction of the amount of fibrinogen in the 
circulating fluid. Little or no fibrinogen is removed after the 
injection of thrombokinase, which thus has an essentially different 
action on blood plasma than on a solution of fibrinogen in vitro 


- in presence of calcium chloride, which it causes to coagulate. The 


coagulant of viper venom, as exhibited by its effect in causing 
intravascular separation of fibrin when injected into the blood- 
stream and also indicated by its behaviour when heated, is a 
thrombin and not a thrombokinase. E. F. A. 
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Chemistry of Vegetable Physiology and Agriculture. 


Biochemistry of Micro-organisms. VIII. Fermentation of 
Formic Acid by Bacillus Piymouthensis in a Medium of 
Constant Composition. Hartwiec Franzen and Fritz Eccer 
(Zeitsch. physiol. Chem., 1913, 88, 73—-102. Compare this vol., i, 
322; A., 1912, ii, 669)—Further data are given obtained from 
experiments with B. Plymouthensis, made in the same way as 
previously with B. kiliense and B. prodigiosus. The results show 
the same divergence in different series of cultures. B. Plymouth- 
ensis ferments formic acid during the first twenty-four hours. The 
maximum amovnt of formic acid fermented was 9°95% at 17°, 16°8 
and 26°47% at 21°, and 22% at 27°. No general conclusions are 
drawn. E. F. A. 


Chemistry of Bacteria. II. Sakar Tamura (Zeitsch. physiol. Chem., 
1913, 88, 190—198).—Mycobacterium laticola contains the same 
organic constituents whether it is grown on nutritive bouillon or on 
a medium lacking protein. The aromatic units in its composition 
are formed in quantity when only short open-chain carbon com- 
pounds are supplied as food—for example, lactic acid, glycerol, 
asparagine. 

The inorganic constituents of the cells of Bacterium tuberculosis 
or of Mycobacterium laticola undergo considerable quantitative 
variation according to the nature of the environment in which the 
culture is made. E. F. A. 


Violet Colouring Matter and its Production by a Certain 
Bacterium. W. J. Hartiey (Sci. Proc. Roy. Dub/. Soc. 1913, 14, 
63—73).—The pigment of a bright, violet bacterium obtained from 
a creamery water has been examined. The pigment turns green 
with acid, blue with alkali; it does not dye silk. The absorption 
spectrum has been characterised; it has no bands in the ultra- 
violet, absorbs continuously the rays in the red less refrangible 
than 26600, and transmits nearly all the rays from A 6600 to 
\ 6439. The cultures, when macerated, gave a positive test with 
picrate paper for hydrogen cyanide. E. F. A. 


Influence of Radioactivity on Nitrogen-fixing Micro- 
organisms or on those Transforming Nitrogenous Sub- 
stances. Jutius StoKLasa (Compt, rend., 1913, 157, 879—882).— 
Air activated by pitchblende has a markedly favourable influence 
on the fixation of atmospheric nitrogen by Azotobacter chroococ- 
cum, the influence being slightly more favourable with weak radio- 
active intensity than with a stronger intensity. On the other hand, 
the transformation of organic nitrogen into ammoniacal nitrogen 
and the fixation of free nitrogen is much weaker in solutions sub- 
mitted to the influence of B- and y-rays than in control solutions. 
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Soil submitted to air charged with radium emanations showed an 
increased nitrogen content of 0°021% over the control sample. The 
reduction of nitrates by denitrifying bacteria is considerably 
lessened under the influence of radium emanation, although there 
is ample development of the denitrifying bacteria. W. G. 


Butylene-glycol Fermentation of Dextrose by Staphylo- 
cocci and Tetragenes. M. Lemoiene (Compt. rend., 1913, 157, 
653—655. Compare A., 1912, ii, 1199).—Staphylococci and tetra- 
genes only attack carbohydrates slowly, and do not develop unless 
they have an abundant supply of organic nitrogenous food. The 
products of the fermentation of the sugar are dimethyl diketone, 
acetylmethylcarbinol, and butylene By-glycol. W. G. 


The Optical Behaviour of Yeast Maceration Juice. 
Cart Neupera and P. Rosenroat (Biochem. Zeitsch., 1913, 56, 
498—500).—The maceration juices from Lebedev’s preparations 
were found to vary when freshly prepared from —0°10° to —0°42° 
in optical rotation. On keeping, the optical rotation of the juices 
diminished in some cases, whereas in others it increased. 8. B. 8. 


Osmotic Pressure and Electrical Conductivity of Yeast, 
Beer, and Wort. Henry H. Dixon and Wituiam R. G. Arruins (Sei. 
Proc. Roy. Dubl. Soc., 1913, 14, 9—12).—Pressed yeast gives hiyher 
values than wort, both in osmotic pressure and electrical conduc- 
tivity. Comparing beer and wort, it is shown that whilst the 
electrical conductivity remains the same, the osmotic pressure 
becomes three times as great during fermentation. E. F. A. 


Extraction of Zymase by means of Liquid Air. Henry H. 
Dixon and Wituiam R. G. Arkins (Sei. Proc. Roy. Dubl. Soc., 1913, 
14, 1—8).—Immersion of yeast in liquid air from ten to fifteen 
minutes renders the protoplasm permeable. On thawing, the yeast 
liquefies, and after centrifuging, the sap of the cells is obtained as a 
faintly opalescent, brown liquid. This contains zymase in as active 
a form as that prepared by Lebedev’s maceration method. The 
amount of zymase extracted may be increased by dilution and 
maceration. The sap is practically free from glycogen, and does 
not show autofermentation. 

The sediment froths actively, due te hydrolysis of the giyecgen 
in the cells and fermentation of the sugar formed. E. F. A. 


The Complete Hydrolysis of Yeast Albumin. Hans 
Prinesneim (Woch. Brauerei, 1913, 30, 399—-400).—The hydrolysis 
of yeast furnished the following compounds, which were obtained 
by distillation in the form of esters (Fischer’s method). The esters 
obtained from leucine and valine were the chief product; those 
from proline, phenylalanine, and glutamic acid were obtained in 
small quantities ;-the presence of serine is considered questionable, 
whilst alanine and glycine were not apparently present. 


F. M. G. M. 
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Influence of Acids on Alcoholic Fermentation. M. 
Rosensiatr and (Mme.) M. Rosensiatt (Bull. Soc. chim., 1913, [iv], 
13, 924—-929. Compare A., 1909, ii, 752; 1910, ii, 643; Johanne- 
sohn, this vol., i, 143).—None of the acids tried has any accelerat- 
ing action on the activity of yeast, and each of them begins to 
retard the activity at the concentrations quoted: Hydrochloric 
(M/6000), formic (4f/5000), acetic (J//300), propionic (1/250), 
n-butyric (4/200); sulphuric (4//6000), tartaric (J//1000); phos- 
phoric (Jf/5000), citric (47/3000). Potassium hydrogen sulphate 
behaves similarly. The following salts accelerate the activity, and 
the optimal concentrations are quoted: Potassium hydrogen oxalate 
(Mf /200), dipotassium hydrogen citrate (J//10), potassium dihydro- 
gen citrate (17/5), sodium dihydrogen tartrate (//4), potassium 
dihydrogen phosphate (J /3). =. -. &: 


Formation of Acid by Fermentation. Ep. Mourane (Zettsch. 


J. ges. Brauwesen, 1913, 36, 297—299),—Dilute solutions of dextrose, 


levulose, maltose, and sucrose were treated with yeast in the 
presence of malt, and the acids formed subsequently estimated by 
methods which have been described by Mésslinger. F. M. G. M. 


Reduction of Chloral Hydrate by Yeast During Alcoholic 
Fermentation. Cari J. Lintner and H. Lirrs (Zeitsch. physiol. Chem., 
1913, 88, 122—123).—Living yeast in the act of fermenting sucrose 
reduces added chloral hydrate to trichloroethyl alcohol. E. F. A. 


The Uselessness of Zinc for the Culture of Aspergillus 
niger. Cartes LEprerRE (Compt. rend., 1913, 157, 876—879).— 
Aspergillus niger will grow on a culture medium, free from all 
traces of zinc, providing the ratio, volume of liquid /surface exposed, 
is always greater than 2. If this ratio falls below 2, however, then 
the maximum growth is never obtained. This explains the differ- 
ence between the author’s results and those of Javillier (compare 
A., 1908, ii, 317), who grew the mould on liquid where the ratio 
v/s was 1°5. W. G. 


Polyatomic Alcohols as Sources of Carbon for Lower Fungi. 
Ray E. Nemie (J. Biol. Chem., 1913, 16, 143—145).—Methyl 
alcohol and ethylene glycol are not capable of producing normal 
cultures of Aspergillus and other moulds when they are introduced 
into Czapek’s medium in place of sugar. Glycerol is readily avail- 
able, and gives cultures as good as when sucrose is employed. 
With increasing carbon, the availability does not increase ; adonitol, 
for example, does not compare favourably with glycerol or even 
erythritol, and two of the hexatomic alcohols failed to yield cultures 
equal to those on glycerol. No connexion between availability and 
carbon asymmetry could be established. There may, however, be 
some relation between availability and the nature of the inter- 
mediate oxidation products, since all the substances which are 
available, including glycerol, yield oxidation products containing 
one or more asymmetric carbon atoms, . D. i. 
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Attempts to Produce Citric Acid from Alcohol and Lactose 
by Fungi. Cart Weumer (Chem. Z+7t., 1913, 3'7, 1393—1394, Compare 
Mazé and Perrier, A., 1904, ii, 676; Herzog and Polotzky, A., 1909, 
i, 285; Wehmer, this vol., i, 229)—Unsuccessful attempts are 
recorded to produce citric acid from alcohol or from lactose by 
means of fungi. The author thus confirms Herzog and Polotzky’s 
conclusion with regard to the non-formation of citric acid from 
alcohol (contrast Mazé and Perrier), but differs from them in 
finding that it is also not produced from lactose. 

Two species of Citromyces were grown during several months 
in a nutrient solution containing ammonium nitrate, potassium 
phosphate, magnesium sulphate, calcium carbonate, and alcohol 
(2°5 and 5%). The latter exerts a marked retarding effect on the 
growth of the fungi, which differs in extent for the two species. 
Citric acid could not be detected. 

Under similar conditions, a like result was obtained with lactose 
solutions, in which, however, growth of the fungi occurred readily. 

H. W. 


Disinfectants which Dissolve Lipoids. Joszr Géssi (Zeitsch. 
physiol. Chem., 1913, 88, 103—108).—Overton and Meyer pointed 
out that certain anesthetics owe their activity to the fact that they 
are soluble in the cell-lipoids. A large number of chemical sub- 
stances are examined in the present research to see if this also 
holds for their disinfecting powers, with the result that the answer 
is in the affirmative. The experiments were made on yeast cells. 


W. D. H. 


Nitrate and Nitrite Assimilation. Oskar Bavupiscu (Zeittsch. 
angew. Chem., 1913, 26, 612—613. Compare A., 1911, ii, 523 ; 1912. 
ii, 286 ; this vol., i, 324).—Some new experiments in support of the 
view that nitroxyl, NOH, plays an important part in the assimi- 
lation of nitrogen have been carried out, partly on the heights of 
Monte Rosa, where the activity of the light was nearly equal to 
that of a mercury lamp. It was found that the liberation of 
oxygen from solutions of potassium nitrite or nitrate was greatly 
accelerated by carbon dioxide. Nitric oxide in presence of form- 
aldehyde or methyl alcohol soon produced formhydroxamic acid. 
Nitric oxide and water, with yellow phosphorus as catalyst, gave 
ammonium nitrate in sunlight, and ammonium nitrite in mercury 
light. Nitric oxide itself was detected in moist air which had been 
passed through dilute alkali and then exposed to brilliant sunlight. 
Substances of the nature of a-amino-ecids were obtained by the 
action of mercury light on potassium nitrite in presence of carbon 
dioxide, with ferric chloride as catalyst. A new course for the 
photo-synthesis of organic substances from air, carbon dioxide, and 
water is thus indicated. Ammonia was oxidised to nitrous acid 
in presence of oxygen under tlie influence of mercury light. 

A diagram is given which summarises the numerous photo- 
reactions between simple carbon, nitrogen, and oxygen compounds, 
which Baudisch, Piloty, and Stoklasa have already discovered. 

J. C. W. 
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The Influence of Sodium Sulphate on the Growth of 
Plants. Emit Hasetuorr (Landw. Jahrb., 1913, 44, 641—650).— 
An account of numerous culture experiments undertaken for the 
purpose of demonstrating the influence of sodium sulphate on the 
growth of Vicia faba, Phaseolus vulgaris, Hordeum vulgare, and 
Zea mays; the results are exhibited in tabular form. 

F. M. G. M. 


Uniformity of Structure of the Proteins. Their Changes in 
Vegetable and Animal Organisms. Dwirri N. PRiaNniscanikov 
(Bied. Zentr., 1913, 42, 679-682; from J. exper. Landw., 1912),— 
Certain plants, such as barley, when supplied with ammonium 
chloride produce amides at the expense of proteins, whilst the 
ammonia is also converted into asparagine or glutamine. No 
accumulation of ammonium salt takes place. In the case of peas 
and vetches, ammonium salts do not increase the amount of 
asparagine, and may even diminish it. When, however, calcium 
carbonate is supplied along with an ammonium salt, the latter is 
converted into asparagine. With lupines, the presence of ammon- 
ium salts, both alone and with calcium carbonate, diminishes the 
amount of asparagine, whilst the plant accumulates ammonia, 
chiefly from cleavage products of the proteins. 

Lower plants can accumulate ammonia without injurious effects. 
In lower animals proteins are degraded to ammonium salts, which 
are not completely converted into amides. N. H. J. M. 


Effect of Chloroform on the Respiratory Exchanges of 
Leaves. D. Tuopay (Ann. Bot., 1913, 27, 697—717).—Different 
varieties of leaves, when treated with small amounts of chloroform, 
showed increased absorption of oxygen and a similarly increased 
production of carbon dioxide. In starved leaves the stimulation 
was generally prolonged. 

When the amount of chloroform was sufficient to cause visible 
disorganisation, the production of carbon dioxide was diminished, 
whilst the absorption of oxygen was no longer closely correlated 
with the production of carbon dioxide. 

Leaves of Tropaeolum, which contain no tannin, showed a 
depression of oxygen absorption greater than that of the production 
of carbon dioxide. In leaves of cherry, Portugal laurel, and 
Helianthus, which contain tannins, the absorption of oxygen was 
very rapid for a short time, and, although quickly falling, remained 
at a much higher level than the production of carbon dioxide. 

N. H. J. M. 


Methyl Alcohol of Leaves. Maurice Nicioux (Bull. Soc. chim., 
1913, [iv], 18, 939—943)—The author has applied his method 
(this vol., ii, 1080) to distillates from various leaves, and has found 
the following quantities of methyl] alcohol: ivy, 0°36 gram; spindle- 
tree (Huonymus), 0°45 gram, per kilo. of leaves. In the case of 
the ivy leaves, the calculations give a negative quantity for form- 
aldehyde, due possibly to the presence of a small quantity of 
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ethyl alcohol or some similar substance which consumes potassium 
dichromate without yielding carbon dioxide. It is suggested that 
methyl alcohol may originate in plants in accordance with the 
equation CO,+2H,O=CH,-OH+0O,. Such an action would 
require a chlorophyll coefficient above 1, and thus be in harmony 
with Maquenne and Demoussy’s observations (this vol., i, 232 and 
429). T. A. H. 


Oxydases and their Inhibitors in Plant Tissues. Wittiam R. 
G. Arxins (Sct. Proc. Roy. Dubl. Soc., 1913, 14,143—156. Compare 
Keeble and Armstrong, A., 1912, ii, 673; this vol., i, 325, 803).— 
The absence of a brown colour in the sap expressed from plant 
tissues may be due: (1) to the absence of organic peroxide; (2) to 
the presence of tannin, preventing the action of the oxydase} or 
(3) to the presence of some reducing agent or inhibitor. It is 
considered that oxydase is concerned in the production of cork 
and sclerenchyma. The distribution of oxydase and of a reducing 
agent in Iris species is described. The colours of Iris are due to 
the presence or absence of a yellow plastid pigment and an 
anthocyan pigment. A reducing substance active in aqueous 


solution may inhibit the production of anthocyan pigment. 
F. A. 


The Presence of a New Diastase, Salicinase, in Almonds. 
GABRIEL BerTRAND and ArtHuR Compton (Compt. rend., 1913, 157, 
797—799. Compare A., 1912, i, 592)—From a study of the tem- 
perature and the reaction of the medium, which, under definite 
conditions, favour the greatest activity of preparations of emulsin 
from almonds on salicin, the authors consider that their results 
point conclusively to the presence of a specific enzyme, salicinase, 
capable of hydrolysing salicin. W. G. 


Flower Pigments of Antirrbinum majus. II. Pale Yellow 
or Ivory Pigment. Muriex WHeELDALE and Harotp LLEWwELtyN 
Bassett (Biochem. J., 1913, 7, 441 —444).—The pale vellow or ivory 
pigment present in each of the main classes of varieties of Antir- 
rhinum with the exception of the white is identified as apigenin. 
In the plant it exists as a glucoside, and is present in the inner 
tissues. E. F. A. 


The Trypsin of Calotropis procera R.Br. and the Poison 
which Accompanies It. C. GrerBer and P. FLourens (Compt. rend., 
1913, 15'7, 600—603).—The latex of Calotropis procera contains a 
proteolytic enzyme, which is very resistant to heat, and more 
active in alkaline than in neutral medium. It coagulates milk, 
and digests casein and fibrin. Separated from the latex by the 
usual methods, it is eight to ten times less active than the latex 
itself, owing to its lability towards the agents used in the separation. 

Its physiological action varies according to the animal used, and 
is due to a poison which accompanies it. Subcutaneously injected 
into a white rat, a rabbit or a fowl, it produces only a local effect 
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on the skin and muscle, which disappears in a few days. In the 
case of the guinea-pig, pigeon, and certain cold-blooded animals, 
it is rapidly fatal. The deaths and premonitory symptoms are 
similar in character to those observed with the latex of Broussonetia 
papyrifera. The toxic substance can be extracted in the form of 
a brown solid, by maceration with alcohol. W. G. 


Partial Decomposition of Yeast-nucleic Acid by the Press 
Juice of Cortinellus edodes. Kwansi Tsusi (Zettsch. physiol. 
Chem., 1913, 8'7, 379—381).—The pressed juice of the fungus 
Cortinellus edodes produces guanosine from yeast-nucleic acid, 
indicating that it contains enzymes converting nucleic acid into 
nucleosides and hydrolysing the latter. E. F. A. 


Capoc and Acon and their Bitter Constituents, Waxes, and 
Resins. Hermann Mattues and Lorgar Srreicuer (Arch. Pharm., 
1913, 251, 438—452).—An examination of capoc and acon fibres. 
Java capoc, in contrast to cotton, contains cellulose 64°3%, lignin 
13%, and pentosans 23—24%. Capoc and acon fibres are brittle, 
and contain 86% and 7°2% respectively of moisture, and about 
5—10% of constituents soluble in water. Acon wax (4°63%), m. p. 
30°5°, mp 1°4682, acid number 65°09, ester number 106°43, saponifi- 
cation number 171°52, iodine number 70°52, Reichert-Meissl value 
1:76, Polenske value 1°05, contains about 31% of unsaponifiable 
constituents, consisting of melicyl alcohol, a hydrocarbon, CopHy, 
m. p. 69° (probably laurane), and liquid and solid phytosterols; 
from the latter, a phytosterol, m. p. 136°, and another, m. p. 170° 
(probably stigmasterol), have been isolated. The fatty acids 
obtained from acon wax consist of about 20% of solid, and about 
80% of liquid, acids. The solid acid consists only of palmitic acid ; 
the liquid acids contain about 61% of oleic acid, 38% of linolic 
acid, and 1% of linolenic acid. 

Capoc wax, m. p. 24°, np 1°4618, acid number 59°85, ester number 
110°29, saponification number 176'14, iodine number 69°44, 
Reichert-Meissl value 2°02, Polenske value 0°97, contains about 
28% of unsaponifiable constituents, and yields about 15% of palmitic 
acid, and 85% of liquid acids similar to those obtained from acon 
wax. 

Capoc and acon possess a bitter taste. This is due to a substance 
which has been isolated from acon. It is a yellow substance, 
which is strongly poisonous, dissolves in water, reduces ammoniacal 
silver oxide and Fehling’s solutions, develops with sulphuric acid 
and potassium dichromate a blue colour changing to green, and 
gives precipitates with the alkaloidal reagents, although it does not 
contain nitrogen. It resembles picrotoxin in being decomposed 
by boiling chloroform into a soluble and an insoluble component. 

Acon fibres contain chlorophyll and a resin. C. 8. 


The Existence of aj Cyanogenetic Compound in a Member 
of the Papaveracese (Papaver nudicaule). Marcen MiranpE 
(Compt. rend., 1913, 15'7, 727—-729).—The author has examined the 
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leaves of plants of Papaver alpinum, of hybrids between this and 
P. nudicaule, and of nearly pure P. nudicaule for a cyanogenetic 
compound. - The aqueous distillate of the leaves contains hydro- 
cyanic acid in the case of the hybrids and P. nudicaule, but none in 
the case of P. alpinum. The plants with yellow flowers contain more 
of this compound than those with red or white flowers, and the 
nearer the plant is to the pure type, P. nudicaule, the higher is the 
yield of hydrogen cyanide. This is the first instance of a member of 
the Papaveracee containing a cyanogenetic compound. W. G. 


Robin and the “ Phasin” of Robinia Seeds. Roserr Kopexr 
Landw. Versuchs.-Stat., 1913, 79-80, 176—181. Compare succeeding 
abstract).—The name “robin” was applied by Kobert to a protein 
first prepared from the bark of Robinia pseudacacia by Power in 
1889 (Pharm. Rundschau, 1890, 8, 29), and subsequently charac- 
terised more completely by the same author (A., 1901, ii, 679), who 
showed especially (1) that it was toxic, but lost its poisonous pro- 
perties when heated ; (2) that it hydrolysed amygdalin and sinigrin ; 
and (3) coagulated milk like rennet ferment. These observations, 
especially as regards the physiological action of the substance, were 
confirmed and extended by Lau (Diss., Rostock, 1906 (?1901)), 
Ehrlich (Klin. Jahrb., 1898, 6, 315), and others, including 
the present author. In the present paper it is shown: (1) that 
“robin” undoubtedly behaves as a agglutinant with blood of 
various kinds; (2) is not toxic when injected subcutaneously into 
rabbits in quantities of 1 to 10 c.c. of a 4% solution; (3) does not 
hydrolyse sinigrin; (4) does not coagulate milk; and (5) does not 
precipitate ricin-serum. The toxicity of the “robin” preparations 
examined by Lau is ascribed to impurity or to the use of abnormally 
large doses of the material. The toxicity of the bark, it is sug- 
gested, may be due to the alkaloid or the glucoside it contains. 
From Robinia seeds a similar “phasin,” which agglutinates blood, 
but is not toxic and has no glucosidolytic activity, has been pre- 
pared. T. A. H. 


Poisonous Constituent of the Bark of Robinia pseudacacia. 
Freperick B. Power (Amer. J. Pharm., 1913, 85, 339—344. Com- 
pare Pharm. Rundschau, 1890, 8, 29; A., 1901, ii, 679).—The author 
traverses the statements made by Kobert (preceding abstract) as 
regards the toxicity, glucosidolytic activity, and milk-clotting pro- 
perty of “robin.” Repetition of some of his previous experiments 
with a sample of “ robin” prepared in 1904 shows that the material 
is still poisonous, and is capable of hydrolysing sinigrin and 
amygdalin. T. A. H. 


Hydrogen Cyanide in Salt-Grass (Triglochin). Jan J. 
BuanksmMa (Pharm. Weekblad, 1913, 50, 1295—-1302. Compare 
Greshoff, ibid., 1908, 45, 1167).—Greshoff’s observation of the 
occurrence of hydrogen cyanide in salt-grasses is confirmed. The 
proportion is highest in the flowers and young fruit, and falls off 
as the fruit ripens. These grasses contain no acetone, but 
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maceration with water produces ethyl alcohol and acetaldehyde, 
even from varieties not containing hydrogen cyanide. The mode of 
combination of the hydrogen cyanide in the grasses is a matter of 
doubt. A. J. W. 


The Presence of a Nitrogenous Substance in the Seedlings - 
from Vicia Faba. Torquato Torquati (Chem. Zentr., 1913, ii, 
617—518; from Arch. Farm. sperim., 1913, 15, 213—223).—A 
substance of the approximate formula C,,H,,O;N, m. p. 273—275°, 
was isolated from the seedlings in the following way. The dis- 
integrated material was extracted with hot water acidified with 
acetic acid. The proteins and pectins were separated from the 
filtrate by lead acetate. The filtrate from these, on neutralisation 
with ammonia, yielded a light yellow precipitate. This was decom- 
posed with hydrogen sulphide, and a substance precipitated from 
the solution thus obtained by basic lead acetate. On decomposing 
the precipitate thus formed by hydrogen sulphide and concentration 
of the solution, the above-mentioned substance separated in crys- 
talline form. The substance is neutral and rapidly darkens, 
especially in the presence of alkalis. With potassium ferrocyanide 
and ammonia it yields a ruby-red solution, which rapidly darkens. 
Permanganate is quickly reduced by it in acid solution, and it 
also reduces various mercuric, silver, and copper salts. S8. B.S. 


The Presence of a Nitrogenous Substance in the Green Pods 
of Vicia faba. Torquato ‘forquati (Chem. Zentr., 1913, i, 518; 
from Arch. Furm. sperim., 1913, 15, 308—312).—In addition to 
tyrosine, discovered by Bourquelot and Hérissey, the author has 
succeeded in obtaining the same chromogenic substance as that got 
by him from the seedlings (see preceding abstract). This substance 


is not contained in the seeds themselves nor in the pods of Piswm. 
S. B. 8. 


Calcareous Chlorosis of Green Plants. Rdle of the Root 
Excretions in the Absorption of Iron from Calcareous Soils. 
Pierre Mazi, M. Ruor, and M. Lemoiane (Compt. rend., 1913, 157, 
495—498. Compare A., 1912, ii, 1088).—The chlorosis, which is 
induced in plants grown in water cultures containing an excess of 
calcium carbonate in suspension or soluble calcium salts in solution, 
can be destroyed by the addition of small quantities of organic 
acid to the culture solutions, the green colour returning to the 
leaf. The appearance of chlorosis is accompanied by a pink 
coloration of the culture liquid, and this gradually disappears after 
the addition of the acid. W. 


[The Lime-Magnesia Ratio.] Joun A. Voxtcwer (J. Roy. 
Agric. Soc. 1912, 73, 325—338)—Wheat was found to be 
benefited by the addition of magnesia to soil in which magnesia is 
deficient, provided that the magnesia does not exceed the lime. An 
excess of magnesia over lime has a toxic effect, and diminishes the 
yield. Addition of lime will then be beneficial, and an excess of 
lime does not possess the toxic effect which magnesia in excess has. 
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Both magnesia and lime are capable of modifying the growth of 
wheat, and altering the character of the root and the composition 
of the grain. N. H. J. M. 


[Influence of Lithium, Zinc and Lead Salts on Wheat.| 
Joun A. Voetcker (J. Ruy. Agric. Soc., 1912, ,73, 314—325. 
Compare A., 1911, ii, 922).—The results of pot experiments showed 
that lithium salts are toxic when the soil contains 0°003% or more 
of lithium, whilst amounts not exceeding 0°002% have a stimulating 
effect. The best results are obtained with the aitrate (which is the 
most stimulating, as well as the most toxic of the different salts) 
when the amount of lithium does not exceed 0°001%. 

Zinc salts have a slightly stimulating action on wheat when the 
soil contains less than 0°02% of zinc. Larger amounts of zinc have 
a toxic action. 

Lead salts have no toxic effect when the soil contains as much 
as 0°03% of lead. The nitrate seems to have a stimulating effect. 

It is worthy of note that much larger amounts of zinc than of 
lithium may be present in the soil without having any injurious 
action on wheat, the relative amounts being 10: 1. 

As regards the period in which the stimulating action takes place, 
the results so far obtained seem to indicate that it is during the 
germination of the seed rather than later. The action may result 
in considerable alterations in the development of the plant, in root 
production, and even in the character of the grain. N.H.J.M. 


The Conditions which Affect the Activity of the Amylolytic 
Enzymes in Wheat Flour. C. O. Swanson and Joun W. CaLvin 
(J. Amer. Chem. Soc., 1913, 35, 1635—1643).—It is known that flour 
when mixed with water and allowed to digest for four hours at 60° 
shows great diastasic activity. The results of this investigation 
show that the optimum temperature for the production of the 
maximum amount of reducing sugars is near 65°, and that the 
best proportions of flour and water lie between 1:4 and 1: 10, 
little difference being observable between these limits. The trans- 
formation is mainly effected in the first hour (approx. 88% of the 
total change), and under favourable conditions more than two- 
fifths of the flour undergoes conversion into soluble substances 
(calculated as maltose). Small quantities of sulphuric acid, sodium 
hydroxide, dipotassium hydrogen phosphate, and sodium chloride 
all exert an inhibitory effect on the action of the enzymes of the 
flour, the influence being most marked with sodium hydroxide, and 
least with sodium chloride. Although little difference is observable 
between the quantities of reducing sugars formed in the action of 
water on various grades of flour from the same wheat, the inhibitory 
effect of the chemicals named is less marked with a low grade than 
with a straight flour. D. ¥. F. 


The Amounts of Sulphur and Chlorine in the Rice Plant. 
Auice R. Toompson (J. Amer. Chem. Soc., 1913, 35, 1628—1634).— 
An investigation on the effect of fertilisers on the sulphur and 


eee ene 


(eo ae ercinann akan a ites 


VEGETABLE PHYSIOLOGY AND AGRICULTURE. 1. 1431 


chlorine content of the plant grown in natural soil conditions and 
in sand cultures. The plant was analysed before flowering, the 
foliage and roots being examined separately ; a second examination 
was made of the panicles, leaves, stems, and roots at the flowering 
period, and a third was made of the chaff, grain, leaves, stems, and 
roots at maturity. Analysis was also made of the soil of the rice 
field and of the water supplied. 
The results of the analyses are tabulated in the original. 
Oo. FF, FZ. 


Relationship between the Weight of the Sugar Beet and 
the Composition of its Juice. J. Arrmur Harris and Ross A. 
GortneR (Biochem. Bull., 1913, 2, 524—529).—The wide-spread 
belief that large beets contain less sugar % than small beets is 
shown to rest upon very slender foundations. W. D. H. 


The Influence of Growth in the Shade on the Various Con- 
stituents of Tobacco. ALBERT StuTzeER and Samuet Goy (Biuchem. 
Zeitsch., 1913, 56, 220—229).—Comparisons were made of the 
nicotine and potassium contents of the leaves from plants which 
were grown in pots in the shade, and from those grown under 
similar conditions in direct sunlight. There was less organic matter 
in those grown in the shade, but the percentages of nitrogen were 
higher. Both series of plants were richly fed with urea nitrate. 
In the lower leaves from the shaded plants the amount of nicotine 
was both absolutely and relatively higher than in the leaves of the 
other plant. In the upper leaves, however, the relative percentage 
of nitrogen in the form of nicotine in the shaded plants was less 
than that in the unshaded. The dried material of the shaded 
plants contained more potassium than that of the unshaded. 

S. B.S. 


Levulose in the Leaves of Kentucky Tobacco Grown in 
[taly. Fitippo Traetra-Mosca (Gazzetta, 1913, 43, ii, 428—430).— 
By dialysis of the leaves of this tobacco, the author has isolated a 
sugar which was identified as levulose by means of its pheny]l- 
glucosazone, rotatory power, and other properties. R. V. 8S. 


The Ferments of Plants of Kentucky Tobacco Grown in 
Italy. Fitippo TraeTTa-Mosca (Gazz-tta, 1913, 43, ii, 431—437).— 
A glycerol extract of the green leaves of this tobacco appears to 
contain oxydases, peroxydases, catalases, invertase, amylases, lipases, 
emulsin, and proteolytic ferments. Vv. S. 


Titanium and Rare Metals in the Ashes of Leaves of 
Kentucky Tobacco Grown in Italy. Fitipro Travrra-Mosca 
(Gazzetta, 1913, 48, ii, 437—440).—In the leaves of this tobacco, 
the author has detected lithium, cesium (both spectroscopically), 
titanium (spectroscopically and by colour reactions), and barium, as 
well as the other elements previously found in this plant. 

‘ R. V. §, 
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The Ethereal Extract of the Leaves of Kentucky Tobacco 
Grown in Italy. Fitipro Traetra-Mosca (Gazzetta, 1913, 43, ii, 
440—445).—That portion of the substances extracted with ether 
which is insoluble in cold alcohol yields a white swhstance, m. p. 
62—63°, which gives the Liebermann-Burchard reaction for the 
ethers of the sterols, and contains 854% of oxygen (compare 
Thorpe and Holmes, T., 1901, 79, 982). The resin of the leaves 
is a substance of high molecular weight (690), which yields a 
bromo-derivative, m. p. 118° (decomp.), and contains 64°89% of 
bromine but no oxygen. Oxidation of the resin with nitric acid 
yields a swhstance, CgH;,0,, m. p. 55—56°, possibly a hexahydro- 
phthalic acid. Its ammonium salt yields colloidal solutions of a 
very typical character. R. V. S. 


First Results of Manuring Vines with Manganese Sulphate. 
F, A. Sannino and A. Tosatti ‘Atti R. Accad. Linces, 1913, |v}, 22, 
li, 237—-242).—In one year’s experiment the yield was consider- 
ably increased (possibly owing to the added sulphate), but the 
dextrose of the product was less than in the case of the unmanured 
vines, and the acidity was greater. In the second year the increase 
in yield was not so marked, and the dextrose and acid were present 
in about normal amounts. Details are given of the testing of the 


wines made from the manured and from the unmanured vines. 
R. V. S. 


Typical Peats. Hermann Miunssen (Landw. Jahrb. 1913, 
44, 269—330).—A comprehensive study of different kinds of peat 
obtained from many localities, by which the author attempts to 
draw up a classification. Two great groups of peat formation are 
indicated, that is, the peats of “ high” bogs and those in “low” 
positions, and between these many minor types exist. The different 
plants of which peats are formed are studied, and the results of 
numerous analyses tabulated, with a discussion on the possible 
significance of the facts observed. F. M. G. M. 


Manurial Experiments with Calcium Cyanamide, Sodium 
Nitrate.and Ammonium Sulphate on Sand and Peat Soils. 
Bruno Tackre and Fr. Brine (Landw. Versuchs.-Stat., 1913, 83, 
1—100).—Frank’s calcium cyanamide and Polzeniuss’s calcium 
cyanamide (which contains calcium chloride) give similar results 
on sandy soils. On peaty soil the latter only had 81% of the value 
of Frank’s manure. ; 

Calcium cyanamide should be applied not with the seed, but at 
least a week beforehand; and it should at once be harrowed in. 
Different crops show different degrees of sensitiveness, rye being 
more sensitive than oats and potatoes when the manure is applied 
as top dressing, whilst oats is specially liable to injury when the 
manure is applied at the same time as the seed. As regards the 
utilisation of nitrogen, calcium cyanamide was far behind 
ammonium sulphate and sodium nitrate. N. H. J. M. 


